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Effect of volatile oil from galanga to pathogenic soil fungi, Sclerotium rolfsii and their control efficiency
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Abstract

Soil treatment is an effective method to be use to control soil pathogen. In this study, volatile oil from Kha
(Galanga, Alpinia galanga) extracted by steam distillation, geraniol and linalool was used to test their antifungal
activity with pathogenic soil fungi, Sclerotium rolfsii. By poisoned food method, there was effect to S. roffsii
mycelium at lower concentration of 100 ppm to inhibit mycelium growth, about 11.8 - 21.5 % reduction on
sclerotium numbers, smaller in size of sclerotium and lower density of fungal mycelium than in control treatment.
The affected sclerotium could be germinated as in control treatment. At concentration of 300, 600, 900, 1000,
10000 ppm, tesed compounds can inhibited to mycelium growth and there was result on inhibition to sclerotium
formation. Effect of volatile oil from Kha to sclerotium was further investigated by diffusion method. At the ratio of
tested substances 1 : 2000 of air space (volume /volume) in closet condition for 45 days at room temperature, they
showed completely inhibit germination of tested sclerotium.
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Table 1 Percentage of inhibition from Galanga volatile oil, active compounds of geraniol and linalool to
mycelium growth of Sclerotium rolfsii in each day of study and the character of sclerotium forming.
Treatment Concentration Percent of mycelium inhibition Colony character
(ppm) Day 2 Day 3 Day 4 Day 5 atday 7
1 Control 0 No No No No Mature sclerotium was
inbibition inbibition inbibition  inbibition  founded.
2 Galanga oil 100 30.95 22.99 0.00 0.00 At 100 ppm, young
3  Galanga oil 300" 100.00 100.00 100.00 100.00 sclerotium can be seen,
4  Galangaoil 600" 100.00 100.00 100.00 100.00 21.5 % reduction
5 Galangaoil 900" 100.00 100.00 100.00 100.00 of sclerotium number
6  Galangaoil 1000 100.00 100.00 100.00 100.00 Was observed.
7  Galangaoil 10000 100.00 100.00 100.00 100.00
8  Geraniol 100 83.33 72.41 37.78 3.33 At 100 ppm, young
9  Geraniol 1000 100.00 100.00 100.00 100.00 sclerotium can be seen,
less in number. 18.3 %
10  Geraniol 10000 100.00  100.00  100.00 100.00 reduction of sclerotium
number.
11 Linalool 100 4.70 9.20 0.00 0.00 At 100 ppm, nearly
12 Linalool 1000 100.00 100.00 100.00 100.00 mature of sclerofium can
be seen. 11.8 %
13 Linalool 10000 100.00 100.00 100.00 100.00  reduction of sclerotium

number.

"Tested in separate condition
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Table 2 Germination of sclerotium after tested by diffusion method with volatile oil in closet condition after 45
day.
Treatment Volatile oil used (microliter) Ratio to volume in bottle Percentage of sclerotium
in 100 ml bottle (volume / volume) germination
1 Galanga ol 0 0 100.00
Galanga oil 20 1:5000 83.50
Galanga oil 50 1:2000 0.00




256 HATBNUNTUNANIZINEAINT 7 39 a1TURl 3 (W) FugNe- §191AN 2551 2. IngAanfiness

AAN90INA
= s a ¥ o p LA o py
N3 uiNLsrAninnaesiiuenssimeangagulnsaznudinninaanznislludnsuziie
[~ é’ v =S -a’l’ v o %; o 1 }%3 ‘ﬂl ] = lﬂl a é’
Wueniuiig lunisdneildinndunenssmeaindunldivenisrsuanlsasnuaziauniraesaniiaaniaas by
- , ) N v qy d e - _ 4 H 4 woa A
Au Sclerotium rolfsii Inaazitiun1sliuldinenisdnnishiu (Soil treatment) inaaniloyuvevmanatluAuiounazin
& P o o a axa , a P P a A A
nmamnzdgn isenisldsaniuniedanisiuddaudu nisenan n1eldEads waznisldansiniilsaiaivanisnaunu
lunns@neafailaznudnnszauanududi 100 ppm azluasanisiasyaeaduladenaaauluansmuzinn lidule
wanylateans dulinanlinnsafadearelafawniaand wazdinduin Inadeanalnfauaziawiainanndnd
wulugaauan A miumNidudungauNnsIus 300 600 900 1000 10000 ppm ATWLANEINITARAILANIETET S.
rolfsii 1R nifunenszmeaaindauenainazignesiemes S. roffsi wWRIENNRNEAMTEN NgN yeast (Candida
albicans), mjm molds (Aspergillus niger was Aspergillus fumigatus) LL@J]'MJ dermatophytes (Microsporum
gypseum, Trichophyton mentagrophytes) (Ficker et.al., 2003) m@qwﬁmummmﬂmm Mycobacterium

tuberculosis Staphylococcus aureus WA Klebsiella pneumoniae i (Thomas et.al., 1996)

d9lua
3 o 1 = < a E1 a , . o A
infunenszweaIngnazigmslunisasupuninasredulamesuiu  Sclerotium roffsii A luszALT
N1NN91 300 ppm wazlunszsu 100 ppm azdinasaniswauizedalusuninasy Tnavnlfiduladdenns wazil
uavnlidnanaladaninlidias wianiudawadnndgarouan  widsagralsfanifintuazdainnsosenls
pulng  awiunimeaeulessireaasinduneanssvaaindisadiadiralafan  azwudfszaunisld 1 2000
(5um9an9 / BNmsnITu) azainsnauAxnisenvesdnapelameslim

AIRLAM
a A Ao ¥ A rd’l Ao =
1810UAMNAITN AN TS WA NAz AN WA uan U uargLnsaiiugunanduntelsaig

LANE19819D9

LA WANATN LAY LTTIRA @um'm 2529 mimmmimiﬂmuwmm L“]J'ﬂlfl/lﬂ (Sclerotium _rolfsii) Tmmaumﬂmnmumwmmm Tu
mm’mﬂ:‘”mummmma m\m 24 naldawmes wmwm@ﬂmwmmmm 27-29 4n3AN 2529 NIUNN, 9N 173-185

'J??Elﬁ‘l@ mmu LL@” 'ﬂﬁ“"Lﬂ’ﬁ UANAINN. 2545. ﬂ’WN@[51LT@?WiM?TﬂLﬂ@?NW‘ﬁuﬁ@ﬂWmWlﬂuﬂ‘ﬂﬂ’]\i\ﬁ?_lLWfszlfﬁﬂ'JUﬂNIi‘ﬂLuWi‘“’m_lﬂu'ﬂ‘ﬂ\i
mﬁlnmqwmmmnmﬂm Sclerotium rolfsii 114 Li‘ﬂ\iL[ﬂNﬂ’]iﬂ?W%NV}’NQT’mWT m\m 40 WUNINBNABNERTANGRT ’sﬂ’]‘lﬁW‘Tj A2
AETUNLASTIAANARTINE AT mmﬂmmuﬂiiumwm 4-7 ﬂNﬂ’]‘WLLﬁ 2545, NN, 9N 114-122

ﬁnm mummu 2530. ‘Eiﬂmmmmmmwﬂﬂ\mum'ﬂm Wuwm?\m 1, AATN ITANT ADIZINEAT NUANENABNHATANGRAST NN

Agrios, G. N., 1997. Plant Pathology, 4" edition. Academic Press Inc., USA. 635 pp.

Ficker C.E., Smith M.L., Susiarti S., Leaman D.J., Irawati C. and Arnason J.T. 2003. Inhibition of human pathogenic fungi by members

of Zingiberaceae used by the Kenyah (Indonesian Borneo). J Ethnopharmacol. 85(2-3):289-293.

Jirovetz L., Buchbauer G., Shafi M.P. and Leela N.K. 2003. Analysis of the essential oils of the leaves, stems rhizomes and roots of
the medicinal plant Alpinia galanga from southern India. Acta Pharmaceutica. 53(2):73-81.

Thomas E., Shanmugam J. and Rafi M.M. 1996. Antibacterial activity of plants belonging to Zingiberaceae family. Biomedicine.
16(2):15-20.

Wong F., M.A. Harivandi and J. Hartin. 2008. Turfgrass sclerotium blight. University of California Statewide Integrated Pest
Management Program, http://www.ipm.ucdavis.edu/PMG/r785100911.html




