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ABSTRACT: Purple seed stain (Cercosporo kikuchii) is a widespread soybean disease. Al.though it does not directly
impact yiel.d, it does cause seed quality to deteriorate and the percentage of seed germination to decrease. As a

resutt, productivity is harmed, and seed production is harmpered. The objective of this study was to determine a

ptant extract that had antifungal activity against C. kikuchii. A crude extract of ctove was used to devetop a product
suitabte for use in soybean seed production. To make an emulsifiabte concentration, clove oil crude extract was
supplemented with 40 percent w/w dressed soybean seeds. Ctove oit, with an EC of 400,6 w/w at 53.57 g per kg of
seeds, was found to be the best choice for seed dressing because it had no influence on seed germination and had
the best controt of funga[ infection in soybean seeds (4olo). When tested in greenhouse where C. kikuchii was
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inocutated, spraying with ctove oit EC 40% w/w at the rate of 50 m[ per 10 [iters of water, had a disease control rate
ctose to that. The rates of 200 and 100 ml per 10 [iters of water and did not affect the germination percentage and
seed vigor. lt is most suitable for inhibiting C. kikuchii when compared to other product formutations. The current
study discovered that spraying ctove oil EC 40o/o w/w at a rate of 50 mt per 10 liters of water was the most effective
way to prevent purpie seed discoloration in soybean seed production.
Key words: soybean seed; Cercospora kikuchii; purple seed stain; ctove; product formutation
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liloil6urinnrilnoflrJlelrg'ru lvirrYu 96, 96 uav ss rilairdur{e}rririro"u (Tabte 1) aonn#arn"unr:flnurtor carmelto uay

cartos (2018) uu:rnr:nanril6nvr"udd:uarifld'aa1nn'rurlffLLau0urta n'uralirlfin1r{anro.r!rHprfi'udrinnrau0ilan6{{tat

uaud'rXfrn'r (2552) vru'jrnr:rn6ouuf;srvriurfri':uaf,or6'ruar:qfiuoadfi:r6'unrrur{uriurrnn'jr t urJoir{urirsfir'rarirlfrn:ru
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Tabte 1 Disease incidences of purpte seed stain and percentage of soybean seed germination after seed dressing

treatments.

Disease incidences 1/ (7o) Seed germinafionl/ (o/o)

cove oii 0.5 g/1 kg seed

cove oil 1.0 g/1 kg seed

cove oil 2.0 g,z1 kg seed

cove oil 3.0 q/1 kq seed

cove oil 4.0 g,z1 kg seed

cove oil 5.0 g/1 kg seed

HrO

carbendazim

50% ethanol

9.5t1-0 bc

10.5t0.5 bc

11.0r1.0 b

11.0t1.0 b

8.0*0,0 c

8.0+0.8 c

99.5t0.5 a

99.5*0.5 a

98-0+0.8 a

54 x 3.56 b

54 * 3.77 l:

50 t 3.16 b

34 + 3.74 c

25 * 1.89 d

29 *.3.59 cd

96 x.0.82 a

96 t 1.15 a

98 t 0.50 a

F-test

C.V. (o/o) 3.( I 9.38

1/ I'leans within a cotumn with different letters are significantty different PS0.05 according to Duncan's New Multipte Range Test (DlvlRI).

4.raro-m5rrorarrr,{emJirue4;h#unruuadna:Jruf,iltunririuulr{o:r c. kikuchiiarruFrTinLUsof,rixlull6nu-uiio'riva'ara{
a u tc) q d a s d d 'nafll:Jaflfluon':u,ifiolritflul:nrrufiorfirir.rdrudlfiunrur,{a 40Vo w/w EC ltu'ir drn-unlu?{a 40% w/w EC a-n:r{U

53,57 n:hriafiTan:hirdo fiulo{r6upinr:rfirr1:ndoflvri4or (a njairdud)n'nrrlunnsixour.rfiu-odrn"'rgrfiouJEaurfiuu#u
-a-ir ,a 3 v

fl:rll'r6yttl]tJulilun1ufla 4Oc% w/wEC aaotndarnufllsrlnulrro.r !uArl: $auniu H (2553)fivru'jrrj'rriuralrrrrruo,nn.r*Ufu{
" 

J -i- v d e tv t J o de , d, J ,a d ! , q

3Ju:vaU0n1il[Unltn']uniltt05'lvl9l9ru1nutila9tiluElJ'r?[v{fttfru{dF]?La8u1{ilu5sau5n1il$!0t!5uutvtuufl1JltnuLtuu a1u:u

nrinanH5fl6"lu{mi EC trju'rl.ru-rn',uv{Quavenia;:flurfcr{o:rnrituusrrfufiuJoir6uoinr:rfinI:nlrnfrrEo (loo uJoir6uai)

rdofinuruJair6upierrrr.ranillrr:g'ru?ruir vf i a n::iliEfinrrruumnsi'xri'uadxfiriadrri'rguxafifr lnun::ruiBdnanm5nrfi'uif
. -, , t d , t d ( 

- 

, - t c d dq . -aJ d v

drurirrriei, fruloirfiurinr:rudoniller:tl1r{rfiqn rvirrYu sa rilair{ud lutruvfrn:::ti6finqnmf;er6":urirriunruuq  ook w/w

EC o-n:r 5:.57 nirusiafrlan:-lmssrfiuJoirdusin:rlrronrl1e]Tolutvirriu 94 uloir{uri r.I',rTrnlr*u 4ao/ow/w EC d'sr:l 35.71

niuEiofrlaniur,lfin fir.rJair6ur{n:ru':anurnillufioudqsr rvrln-r s7 nioirduoi (Tabte 2) 
!

Seed dressing treatment
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Tabte 2 Disease incidences of purpte seed stain and percentage of soybean seed germination after seed dressing with

emutsifiab[e concentrate of cove oil in various rates.

Seed dressing treatment Disease incidences 1/ (7o) Seed germinationl/ (o/o)

cove oil 40%w/w EC rate 10.0 g/lkg seed

cove oi( 4lVow/w EC rate 14.28 g/lkg seed

cove oit 4Qthw/w EC rate 25.0 g,/1kg seed

cove oii 40%w/w EC rate 35.71 g/1kg seed

cove oil 40o,6w/w EC rate 53.57 g/1kg seed

emutsifiabte concentrate non-ctove oil

Carbendazim rate 2 g./1kg seed

HrO

27.00 * 0.58 c

16.50 + 0.50 d

8.50 t 0.00 e

7.00 t 0.5 f
4.00 r 0.58 g

100.00 + 0.0 a

98.50 r 0.0 b

100.00 t 0.5 a

92 t 0.96 bcd

93 t 2.36 abcd

91, t 2.38 cd

87 t 2.08 d

94 + 0.82 abc

93 * 2.22 abcd

97 + 1.29 ab

98 + 0.82 a

F-test **

c.v. (%) 1.86 3.76

1/ Means within a column with different letters are significantty different P(0.05 according to DMRT

Tabte 3 Disease incidences of purpte seed stain, germination percentage and seed vigor of soybean in the greenhouse

eperiment"

lvlethod Disease incidences 1/ (016) Germinationl/ (o/o) Seed vigor (o/o)

cove oil 4096w/w EC rate 20 mt/water 10 t

cove oil 41Vow/w EC rate 50 mVuater 10 [

cove oi[ 40%wlw EC rate 1N mtAarater 10 t

cove oil 41Vow/w EC rate 200 mVwater 10 t

Carbendazim rate 30g.2$ater 20[.

HrO

7.38*1.52 bc

5.56ti.16 ab

5.3811.14 ab

4.251 0.90 a

6.44+1.38 ab

9.63+2.02 c

94t0.4 a

96t0.6 a

96*0.4 a

83t1-7 b

97$.4 a

96t0-6 a

79*1.4

77x0.2

75+1.6

70t0.5

78+2.1

77+1.5

F-test n5

c.v. (%) 23.0 3.9 13.9

t/ lrleans within a column with dilferent letters are significantty different PS0.05 according to DMRT.

- t! - da A- I !
5. uEaauffslsalaqnfuvruluunluilaulJ0vrsuufl.l[to:'r C. kikuchii d1Luml:nuJ6q6:.i':'rtul:rriou?roao.!{v

rrreruf,'.rfi'r:viuar:rnfirlarn-urirq-nu{o:rrta*riru-unruvrq 40o/o w/w EC mrun:::ii6 lfiurduruavr.JiurlltanrnmHn
I

frud drru6qd:tua'a{ilrurtilair{usinr:rfin1in rauqrun'rv{nrSnvr-urf viu'ir nr:dnriludruuxrfiunruflQ 40% w/w EC vi'o-orir

200 fiafifin:riarir to frm:fintruumnsir.rfi'uarjrqfifi€Jetr6'ryn-unr:dndu6"ru;'1fun1ufla 40vow/w rc dd'm:r zo nafi6rr:qio

uxr 10 an:uagirnfiu uEr'trifinrrruusrnrirrniunr:dnliud'rua"r:nriiuuprrfiu lnufiuJeirdupinr:rfinI:nm5oa'rixrioafiaert
rvir#u 4.25 nlair{ud :aia{:rr6ofiqviudrsd-m:r 100 uau 5o frafifim:siorir ro f,n: {iqfiulairfiud'nrrfialinHr6nf,rir.r 5.38

ttau 5.56 uJoit{unmruairn-u (Tabte 3) aaoin#orn-rfl1:Anls'rflo{ Kishore et at. {2007) fitru'irni:fiq}iudrfiunruuqurrlu

alillraaelnr::uur.:rlo.ilintfr uu'ofior:rurfisuJair6udn'ril.:onil1fii:g1uro{H5qfi'u{rrurrd'ufr'rru6o.:'l'ldYunr:finviud'ru

,i.ltirrlu*6 40o/o w/w EC ffsr:r 20, 50 uau roo fianfln:siarir ro fim: froyiuoi':u?{1in1ir1:u0r'rfiuo-rr:r lo nYlsiorir zou
q d t , 3 ,' o t , dd
frsr: uavfroviupirurirujrir l#zuannruronil1gtrfi'ruouludr.r g4-g7 nJoir6ud firfiurnr:fieviufi'rudu-unruilo 40olo w/w EC{{
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o-nr 200 fia66q:riorjl 10 6m: ii'fiu.teil6urin?1il.roflilraifirurioudasr lvirriu ag uiair{uoiunui',r o n::liBrusouiutffi

nrrrr[6.:tt:.:Ieonr:r:'rorulilunngirrriu oulud:r ,o-r, ,rlui,iusi'(r"Utu el

6tr{

nr:er4ntudndruatsfln-nraururi'rtirn',r*qfirl:sBvrBnrvr'Lunr:uYurls.inr:rfiort:niuHerFrix usilrjnarrsaudqsdrurI

aAY-crdudeo
nanuLfror tfrotrrnrjrrrlunruyafrruarionlr{onflanutAnfiuq aanndoqniu:'tB{'tul,o{ Bainard et al_ (2006) :ru.iru-jrdrriu

n1u?{a!il4 [un15uuti.tfl't5Lt:gUflo{fiilna1msH}rtu:u{nvrlaru $rau1il'r?i1[Uuarl:r{ar|fl=ilyt{unUtiluLtututtuurjortraarfr

naur{lurdor,'u:n'u (EC) 40vo w/w EC d$:r so fiaa^f,Er:riarirr ro f,s,: lunr:a'onniuluur.la{arf,mril5qri'ud#riraf,o.:a1}J.rrfiaer
A s d 4 | q q v d u d r - ! rc t d < r 4 d dfl1:tflaL:fltilandil'l.tlqLnatFru{flun15ilqy{ufi2ua'Dn1:tuunrduuarluuatanonr:santa.:ttan dlurn;tfludn*urutlta'on

j i . qu - " - ! uv
14U.:UAUA1il',r5nUlri1 !tyrFlttvtUAl:rnilila{nufl laarrla:'t [9

mnar:drq6.r
uacr-t

rffgulti u?nd fl:il:vvl1 Fi.tfl5una ?::19ruu qrXE.r lman Hidayat Yoko fi/iyamoto Yuriko lzumi Kazuya Akimitsu uas af6u* 
o''l ru dtlt. z5s:. d'nurusraitdoil cercosporaridruu'ruar:nriruunrfiu arrraqt:nrlu1flrlo{ol-nn1nuoillu

t'.:vio r6u.r1uil. ,lr :arr :ir-u rr?. 1 5( 1 1 ): 1 053-1 060.

fiaoriuri fifrg o:fiu rfiorgdu rau ruh61 tarranaimpi. zsss. nr:ryud.i tda:n Aspergil{us spp. Tqurilfluuail:uLuunruflalms

aur{u. :r:fl r:imar fi ranirnufl :. 4 1 (3/t Xfi rau): 2t-24.
q u ! r ara ;t v d d q 4 u d
ilua:a: d'n:utrsr dnrilrfi ti't.rtusir [Jdurulqfufionfl atrnr uiu:fiafl*avauurYnfi ourn:quvr.rd. zss:. naro.:nr:Lnf,ou

"'ui-,s.1-odo.y<JHfrnn'rudrfuuorJ:utl ueiotfro:rfrfrrwrn-uui6oru-uiirirrTvrnrf,uld'sri. ?'t:6rTlnurri. 26: 85-92.

degfinr aiadrfit. zss2. nr:inf,ourufioni'u{6'ruar:riro'ndngfitfirn"rvru,rdonlin?unrr r{o:rriol:ar,r'rto*uf;orfiurf#rrvrfi ar.
d rq a du a

'r yr u'r uv{u fi u : fu fu 1 ? yl u 1 fl 1 f, fl r E u0 u 6um fl il14 1 ? u I 1 A B tt u { h4u.
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