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Cercospora kikuchii

The effect of clove product formulations on the control of Purple Seed
Stain caused by Cercospora kikuchii
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ABSTRACT: Purple seed stain (Cercospora kikuchii) is a widespread soybean disease. Although it does not directly
impact yield, it does cause seed quality to deteriorate and the percentage of seed germination to decrease. As a
result, productivity is harmed, and seed production is harmpered. The objective of this study was to determine a
plant extract that had antifungal activity against C. kikuchii. A crude extract of clove was used to develop a product
suitable for use in soybean seed production. To make an emulsifiable concentration, clove oil crude extract was
supplemented with 40 percent w/w dressed soybean seeds. Clove oil, with an EC of 40% 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 control of fungal infection in soybean seeds (4%). When tested in greenhouse where C. kikuchii was
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inoculated, spraying with clove oil EC 40% w/w at the rate of 50 ml per 10 liters of water, had a disease control rate
close to that. The rates of 200 and 100 ml per 10 liters of water and did not affect the germination percentage and
seed vigor. It is most suitable for inhibiting C. kikuchii when compared to other product formulations. The current
study discovered that spraying clove oil EC 40% w/w at a rate of 50 ml per 10 liters of water was the most effective
way to prevent purple seed discoloration in soybean seed production.
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Table 1 Disease incidences of purple seed stain and percentage of soybean seed germination after seed dressing

treatments.

Seed dressing treatment Disease incidences V' (%) Seed germination® (%)
cove oil 0.5 g/1 kg seed 9.5+1.0 bc 54 +356b
cove oil 1.0 ¢/1 ke seed 10.5+0.5 bc 54 +377b
cove oil 2.0 g/1 ke seed 11.0£1.0 b 50+316b
cove oil 3.0 ¢/1 kg seed 11.0+1.0b 34 +374 c
cove oil 4.0 ¢/1 kg seed 8.0+0.0 ¢ 25+1.89d
cove oil 5.0 ¢/1 kg seed 8.0+0.8 c 294 3.59cd

H,O 99.5+0.5 a 96 £ 0.82 a
carbendazim 99.5+0.5 a 96 + 1.152a
50% ethanol 98.0+0.8 a 98 + 0.50 a

F-test ** "
CV. (%) 3.77 9.38

Y Means within a column with different letters are significantly different P<0.05 according to Duncan’s New Multiple Range Test (DMRT).
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Table 2 Disease incidences of purple seed stain and percentage of soybean seed germination after seed dressing with

emulsifiable concentrate of cove oil in various rates.

Seed dressing treatment Disease incidences */ (%) Seed germination” (%)
cove oil 40%w/w EC rate 10.0 g/1ke seed 27.00 + 0.58 ¢ 92 + 0.96 bcd
cove oil 40%w/w EC rate 14.28 ¢/1kg seed 16.50 + 0.50 d 93 + 2.36 abcd
cove oil 40%w/w EC rate 25.0 ¢/1kg seed 850+ 0.00 e 91+ 238 cd
cove oil 40%w/w EC rate 35.71 ¢/1kg seed 700+05f 87 +208d
cove oil 40%w/w EC rate 53.57 ¢/1kg seed 400+ 0.58¢ 94 + 0.82 abc
emulsifiable concentrate non-clove oil 100.00 + 0.0 a 93 + 2.22 abcd
Carbendazim rate 2 g./1kg seed 9850+ 0.0b 97 + 1.29 ab

H,0 100.00 + 0.5 a 98+0823a
F-test e **
CV. (%) 1.86 3.76

Y Means within a column with different letters are significantly different P<0.05 according to DMRT.

Table 3 Disease incidences of purple seed stain, germination percentage and seed vigor of soybean in the greenhouse

experiment.

Method Disease incidences ¥ (%) Germination” (%)  Seed vigor (%)
cove oil 40%w/w EC rate 20 ml/water 10 7.38+1.52 bc 94+0.4 a 79+1.4
cove oil 40%w/w EC rate 50 ml/water 10 { 5.56+1.16 ab 96+0.6 a 77+0.2
cove oil 40%w/w EC rate 100 ml/water 10 538+1.14 ab 96+0.4 a 75+1.6
cove oil 40%w/w EC rate 200 ml/water 10 { 4.25+ 0.90 a 83+1.7b 70+0.5
Carbendazim rate 30g./water 20L. 6.44+1.38 ab 97+0.4 a 78+2.1

H,O 9.63+2.02 c 96+0.6 a T7+£1.5
F-test x> ** ns
CV. (%) 23.0 3.9 139

Y Means within a column with different letters are significantly different P<0.05 according to DMRT.

v o
v e A

s v % o da £ : .. 2 o1 o
5. nadaugnsnandusiiiunungiilgvsdudues C kikuchii anwalsadadilulssdeunnass

W
o w & Y

. 1 s Lot J ¥
ﬂ'lwaqﬂ“xiwua'mﬂﬁﬁaanuﬂwmﬁaimazmammqu 40% w/w EC munssudd Lﬁummuamhuﬂ‘:;aamwmﬁm

£ o a

Wug thwdadavdesmnnilefdudnisfnlsn wasaunimudaiug wuin msdawuseduiuniung 40% w/iw EC 7insn
200 fiaddnsdeth 10 ﬁmﬁmmuﬂnsi'mﬁ'uashaﬁﬁ'ae’hﬁsgﬁ'umsﬁmiuﬁ’amfﬂﬂumqu 40% w/w EC #1871 20 fadansse
11 10 Snsuaziindy wrlideuuansretumsianudearsasivumiy lneiesidudmaiialsawdadisdesiian
Wity 4.25 Wefifus sesaundedanudesng 100 was 50 faddnsretn 10 Srs Seilesidudiniainlsmdndig 5.38
uaz 5.56 Wafldudaud iy (Table 3) danndasfunisfnuuas Kishore et al. (2007) finuinisdavuinsuntuwgnidu
ansaannisquusiadlsale Wefinsanduvefidudauseninsgiureswdaiugwuindudindadiliunisdanuse
thifuniumg 40% wav EC §a91 20, 50 way 100 fiadansseth 10 Ans dawudagarsariuuadusng 30 nfuded 20

803 wardawuiieua inannuwenuasgueglug 94-97 wWesidud fifissnisdanudasinduniung 40% w/w EC



KHON KAEN AGRICULTURE JOURNAL SUPPL. 1: (2022) 527

o

@ a aa % a P s 4 ] " & aa S
am31 200 dUanansnoul 10 ans VxﬁnJasLs‘iumﬂmmaﬂmmyuuawqa Wi 83 Wesidusiuaziia 6 ﬂisuaﬁLuﬁﬂwuqu

Anuudusslaensisiegliunnsiieiu egluta 70-79 Wedidud (Table 3)

a3u

)

v Y S o s a Y a ' Mo > °
nIrgnuanmeasaiaveuidunumgivszansamlunsdudnsiinlsawdadiog udlinzauiaztin

@ w ¢

AANLUAR Lﬁaamﬂﬁwﬁunwwgﬁwam'amiaanwaemaﬁwuq donndoatuTIEaUTeY Bainard et al. (2006) 1891uI iy
nungiinalunsdudanasiyresiunduazisiusugninas Wevuwinlugnanandusiviadsudutusuuteamani
wanuidaiieatu (E0) 40% w/w EC 8ns1 50 fiafanssierh 10 das Tunmsdmvivlunlasmdawdaiugdavdosamisoan
mafalsawdadinldlndifssiunisdanudisarsasiuunuuazhifinadonissenueuudn Jaisdudnuumiaden

Ai‘ ¢d‘ o b i @ o w .e'( bl
nilaazassadmliveuwuasinddesiuiinesla

¥y ooa
Lan#d1981999

“§wa1§ wIah weUsEnn AIRTENA 2558UU Ygy8s Iman Hidayat Yoko Miyamoto Yuriko lzumi Kazuya Akimitsu uae a3g

7

o7 @ d1. 2553, Snvzvades Cercospora figumuaisariiuuatdy avalsalugavesdnmavesily
FJarinealul. 113319390 1. 15(11): 1053-1060.

Faathuvi #¥5y ashu 1inyTu was aiggn taunadad. 2553. n1sdudaies Aspergillus spp. iﬂaﬁwﬁwauﬁsmamanuﬁg
BUWE. 1ANTINgIAARNSINERT. 41(3/1) [ Aw): 21-24.

Uodns dasyrin gnwne dsues Tawed Indudenan qvian GesAaduazaudng sumswunad. 2553, wavenisiaiay

4 v 3w & da ) 2w dw T 4
Luaﬂﬂ]UuquuwaﬂisL'W?Jﬂalﬂ]ai']wmﬂujﬂULNaﬂwuﬁ‘UTﬂWﬁLaﬂﬂaW?. NTATNYAT. 26: 85-92.

3

4 o )

Saydinn adamaile. 2552, maladeuwdaiudioasiindrgiatannientsauay Wesdelsrilvvesndaiuddanien.
enilwus Ui ivemans qufludio unnivendededl,

Bainard, L.D., M.B. Isman, and M.K. Upadhyaya. 2006. Phytotoxicity of clove oil and its primary constituent eugenol
and role of leaf epicuticular wax in the susceptibility to these essential oils. Weed Science. 54(5): 833-837.

Carmello, C. R, and C. J. Carlos. 2018. Effects of plant extracts and sodium hypochlorite on lettuce germination and
inhibition of Cercospora longissima in vitro. Scientia Horticulture. 234: 245-249.

Hamini. K. N, F. Hamdane, R. Boutoutaou, M. Kihal, and J. E. Henni. 2014. Antifungal Activity of Clove (Syzyesium
aromaticum \.) Essential Oil Against Phytopathogenic Fungi of Tomato (Solanum lycopersicum ) in Algeria,
Journal of Experimental Biology and Agricultural Sciences. 2(5): 447-454

Kishore, G. K., S. Pande, and S. Harish. 2007. Evaluation of Essential Oils and Their Components for Broad-Spectrum
Antifungal Activity and Control of Late Leaf Spot and Crown Rot Diseases in Peanut. Plant Disease. 91: 375-
379.

ISTA. 2017. International rules for seed testing. Intermnational Seed Testing Association, Bassesdorf, Switzerland.

Ramasamy, N., A. Muthukumar., G. Sangeetha, and R. Mohanapriya. 2017. Developing eco-friendly biofungicide for the
management ofmajor seed borne diseases of rice and assessing their physicalstability and storage life. Comptes
Rendus Biologies. 340: 214-225.

Khalifa, W., and M. Thabet. 2018. Antifungal Activities of Clove Oil Against Root Rot and Wilt Pathogens of Tomato Plants.

American-Eurasian Journal of Agricultural and Environmental Sciences. 18 (3): 105-114.



