gnihmoaano nazeenindmansii

o a_a X 5.
rstiudansigivlnvsuesilyany laeiniunung

a4 a ¢ u‘
WIWY Yoy

DAY WIANIIU

Sy .

v Y4 7

G559
BB ovoocesssnsasenssescessansmie .
mqmefutﬁuu ..8..37(.)‘. 2 510482425
o) S .0 B S KA

Inssnuniaviiiluaunilavesmsainwimundngas Inmnmanstiahia
VIV IYATIINYIYATINNI TN
a a a ¢ a 3
M Imedsegng  AaInemans
s’ ﬂ- Y ¥V "4
aoumalulagnszosundndinanmsaanssiia

W.A. 2550



Growth Inhibition of Plant Fungal Pathogens by clove oil

Mr. Peerawit Chaichana

Mr. Atidej Phongwan

A Report Submitted in Partial Fulfillment of the Requirement
for the Degree of Bachelor of Science
Industrial Microbiology Program
Department of Applied Biology, Faculty of Science
King Mongkut’s Institute of Technology Ladkrabang

Academic Year 2007



L] ¥ ¥ ¥
TnsanufimuiSes mstugimsiesaRulaveusos lsans Tashiuniuwg
w £ a a o o o
HIFANHI UIUNTIFY  BOHUS TN 46050476

UDAAT “H\‘lf’?ﬂ'i‘l‘u SN 47050906

YN 10323N919AAMNI T
B = o o
MAIN F1Inolseynd
dci o &
pwsaning HALAS. WU lanzningmd

a = o = o LY = s
andindrinenszynd anzInomaas aorfuma Tuladnszaeunduigunmsainnszs

L4
Qe a = =) 1 A o = o =
owia i Tnssnuiiasiidiudsunilavesnsinumaumdngas innmansdudia

AMZNITUMIATINABY auilodo
o o o o -
UseHunssums  WALAS. A5yl WUgHONY “Aarrn 4'%"'
w o )
AIUNIS NALAT. AUWIE  INTSNY S ;
o o A
AISUNS WELAT. WUT  lanEninem’ N PV W~

(SA.AT.UIANTIN B TZUBY)

o = a a 4
Wanthan3m s anelisgng

= = q( = = o - o
AudnFueamaIn I IMedizgnd auzInnmans

anfumalu Tadwszeeundudmanmsaansz il



or YV ot A!' Qr : = =S n:f -] : Q
HIVBTUUUNTON mstutinswsaduTaveudes Isany Taoiniuniung
ar a8 a o o o

Wndn WIRTIFY  Boryus ST 46050476

UIUDAIAY ‘Wﬂﬁlﬁ’hu A 47050906

o A A o
PRLELR Frmonlszgnag
TN L0FIIMYIGATINNG U
d : o o
amsgndinm WALAS. WU lanensndnd

UNAALD

mimﬁamlixﬁnimwmiEugwaufﬁumuwq Rlinanetdo31 Fusarium moniliforme,
Sclerotium rolfsii Wag Alternaria solani Hszauanudududieg tuems PDA wutszdy
mm;ﬁui’fuﬁﬁauﬁqﬂﬁmmsﬂﬁ'ut":amm?iy (MIC) vouSos Sclerotium rolfsii Wio
300ppm duszAuATANduRTeuRgafirnnsosudinTesy MIC) YeuSen Fusarium
moniliforme Wag Alternaria solani 1Af® 400ppm uaszﬁumuwgﬁmmn’s’m’msxﬁu MIC #1
W‘lj'i‘l'hj‘il"ll.‘f;ﬂi‘l Fusarium moniliforme Q2 Alternaria solani uﬁmmmahﬁ?’aﬂ Sclerotium
rolfsii 18 ﬂhuﬂs:ﬁw'ﬁmvm15ﬁ'ui"l,wm’tfﬁumunq'luﬁmnnﬁm wui11§1ﬁun1uwgu‘§qw§f
a mﬁnﬁugams !ﬁﬂﬂﬂal‘iﬂﬂ Alternaria solani, Fusarium moniliforme W2 Sclerotium rolfsii
fesguuninammavesuzsifoms dnlna uaz Wamew 18 awddy ﬁqﬁuﬁ,ﬁumqu
ﬂm1snsﬂu§nmuﬁannifumumma‘i‘lums‘l%ﬂmﬂumsnﬁn'isﬂ"?;;ﬁﬁmmgaﬂ luszus

wdnsnune lufnuazna T4



Special project title

Student’s name

Department
Programme

Adyvisor

The inhibitory effects of clove oil against Fusarium moniliforme, Sclerotium rolfsii, and
Alternaria solani were tested at different concentrations in vitro. The minimum inhibitory
contration (MIC) of clove oil against Sclerotium rolfsii was 300ppm. The MIC of clove oil
against Alternaria solani and Fusarium moniliforme were 400ppm. At MIC, the clove oil was
proved to have fungistatic action against Alternaria solani and Fusarium moniliforme. But it had
fungicidal action against Sclerotium rolfsii. The in vivo efficacy of clove oil was studied in this
project. :I'he results showed pure clove oil significantly stopped the growth of Alternaria solani,
Fusarium moniliforme, and Sclerotium rolfsii on the wounded tomato, maize, and onion,

respectively. Therefore, clove oil could be an alternative to chemicals for control of postharvest
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2.5 Sclerotium rolfsii
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o daa b 4
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. L 4 »
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. 1 : : (- ey
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3.1.4 Fa5 1M 14
1. Fusarium moniliforme
2. Sclerotium rolfsii

3. Alternaria solani

3.2 MSANAATMIN BT THHENISINE
o w ey o - oy & e quwe & d
1. hdegandeanmsanasmuilsuandsimsuiuansom itfurwan
»
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° 4 o e M
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4. aimimimvemi laaay anhydrous sedium sulphate
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¥ 1 v
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3.4 MINATOUSEA In vitro
3.4.1 MINATOUMISsAUANNAINTNYe NI HENSTIHEMUNgTIiBURgAR a1 st
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w = ' vy s o 4 o v v oA
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F4 1 » 1 » 1
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3.5NMINATOUIEAU In vivo
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HAaNTINAQD

HaNINABDIIEA In vitro

4.1 waveamsadaiuneNsTMEINMUNg szdunnudndunsgaemsduiuion

Fusarium moniliforme

» » 3 » v

HANI AN ITAAMI UM OUTIMOANA LA M IS8T PDA Aizduanududu
) » » )
100, 200, 300 1AL 400ppm NUHARDMTIVIWYOIV Fusarium moniliforme NAWINUUN
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guygil 30 e Wunal 7 Ju wuhmsadminiuneyszmeiisrduanududy
M P v o & v o A ' o o A -
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» ]

4.2 VBRI IARMINITUMENSTIMBDINNIUNG TIszALANUTNTUAEeNITDEUTE 5

Sclerotium rolfsii
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4.3 waveamsAPMTHHONSTIMYDINNIUNG Nzdunnudindumagnensiudates

Alternaria solani

¥
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A19197 4.3 HAN1IEEUTD Alternaria solani YONINTUMBNTZIMENTUNG NIzAUANITITY

] » ¥
a199 fitduaalue1misiduade PDA

Y v 1 P4 f‘f’ ' o d:,
anuduau AURAUL uW’lﬂuUﬂaW@ﬂlﬂﬁﬂfﬂ
ﬁy'lﬁuﬁ DUTEINY Alternaria solani (cm)
(ppm) 0 100 200 300 400
NIUNg 6.43° 3.73 21° 0.6" 0.5"

WBING - InNULANANAUNNAIADE1IITEE Y (P < 0.05) 1119903

v t o ¥ dll' =l =
= HTUHITUHONANYDINDUITOUIUIA 0.5 I HUAUAT




& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



32

4.4 sansnageumInMaNURve N uroNszanunwgIuihe @155 (fungistatic) H30

139013951 (fungicide)

NNIINAADI HAIINADMSUNTOT) Fusarium  moniliforme Wag Alternaia  solani
» ] » v 3 v 1 »
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HANSNAADIIZAY In vive

4.5 HaMITUEUT 031 Alternaria solani AIENINTUANANIUNYUHRANIVOINA
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A e A ¥ oy d e e a g 1
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4.6 HaM SHVETNY051 Fusarium moniliforme @nnuanan unguuiuiiina

» -4 » . i d »
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magnmsamﬂzﬂé’fwiﬂsunsu Statistical Package for
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nansfsuisunaifvesnsnaaeumsiudusenveniniunmungly PDA (In vitro)
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663 Fusarium moniliforme A Alternaria solani YU PDA

Oneway
ANOVA
Sum of
Squares df Mean Square F Sig.
fusarium  Between Groups 50.063 4 12.516 426.670 .000
Within Groups .293 10 029
) Total 50.356 14
Alternaria  Between Groups 73.836 4 18.459 | 3461.063 .000
Within Groups 053 10 .005
Total 73.889 14
Post Hoc Tests
Homogeneous Subsets
Fusarium moniliforme
Duncan
N Subset for alpha = .05
conc 1 a b c d e
400 3 5000
300 3 1.2333
200 3 3.3667
100 3 4.2000
0 3 5.4000
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



Alternaria solana

N Subset for alpha = .05

conc 1 a b C d e
400 .5000
300

200
100
Y 6.4333
Sig. 1.000 1,000 1.000 1,000 1.000

.6000
2.1000
3.7333

W W W W W

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.

¥ » ] v
a9 2 nanisnSoufsunataveniniuasanungiaududuaieg inageums

»
UGN Sclerotium rolfsii VUDIMI3 PDA

Oneway
ANOVA
Sum of
Squares df Mean Square F Sig.
Between Groups 251.867 5 50.373 | 8242.909 000
Within Groups .073 12 .006
Total 251.940 17
Post Hoc Tests
Homogeneous Subsets
Duncan
N Subset for alpha = .05
conc 1 2 3 1
300 3 .5000
400 3 .5000
500 3 .5000
200 3 6.8000
100 3 8.4333
0 3 8.4667
Sig. 1.000 1.000 611

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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¥
o o =1
Y183 Alternaria solani VUNSIBDINGA

Oneway NOVA

Sum of
Squares df Mean Square F Sig.

Between Groups 2.254 4 .563 26.575 .000
Within Groups 424 20 .021
Total 2678 24

Post Hoc Tests
Homogeneous Subsets

Duncan

N Subset for alpha = .05
conc 1 a b c
100% 5000
1000ppm
800ppm
600ppm .8200
Oppm 8200
Sig. 1.000 830 1.000

.5800
.6000

LIS 2 SR

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 5.000.
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HUGY Sclerotium rolfsii VUMDY

Oneway
ANOVA
Sum of
Squares df Mean Square F Sig.

Between Groups 34731 7 4.962 45.480 .000
Within Groups 3.491 32 .109
Total 38.222 39

Post Hoc Tests

Homogeneous Subsets

Duncan

N Subset for alpha = .05

conc 1 2 3 1
100% 5 5000
10000ppm 5 5000
5000ppm 5 8200
1000ppm 5 1.3900
800ppm 5 20300
400ppm 5 2.0700
Oppm 5 2.1300
600ppm 5 2.1900
Sig. 157 1.000 492

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 5.000.
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¢

iy Huriquinanansnioweuse Fusarium moniliforme (cm)
Hou
400ppm 300ppm 200ppm 100ppm
TIMY
1 2 3 1 2 3 1 2 3 1 2 3
MUNRY 0.5 0.5 0.5 1.2 1.2 1.3 36 33 32 39 4.2 4.5
neulnsa | 55 | 54 | 53 | 56 [ 59 | 55 | 54 | 52 | 52 | 42 | 44 | 45
- Y o o - I = o w
191N 2 {HANTINATDUVDIUTHUTNANTUNGNAITVVIVUAN nnaaoauNITeEUYl
Alternaria solani UHDINTT PDA
A ifudiguinamninyvende Alternaria solani (cm)
¥ ¥
REEAT
r . 400ppm 300ppm 200ppm 100ppm
TR
nou 1 2 3 1 2 3 1 2 3 1 2 3
Jzingy
MUY 0.5 0.5 0.5 0.6 0.6 0.6 21 2.1 2.1 3.6 3.8 38
noulnsa | 63 | 65 | 65 6 6 62 | 61 | 63 | 64 | 62 | 62 | 64




M » ] » »
A15197 3 kamsnageuve nhiuaianunginududusie Pnacoumsduds

Sclerotium rolfsii UHOIN1T PDA

47

f1911

e
* e

2

=

ﬂﬂ
-
Ze
=

nou

TNy

¥
W@urguinanansins yveade Sclerotium Rolfsii (cm)

500ppm

400ppm

300ppm

200ppm

100ppm

AUNY

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

6.9

6.6

6.9

84

8.5

8.4

aouInsa

84

8.4

86

85

8.4

8.5

85

8.4

8.6

8.2

85

8.4

8.4

8.5

8.5

¥
HW N !Eﬁ!ﬂ?@'uﬂ{ﬂﬂ N‘Uﬂ\iﬁ’ﬂuﬂ?ﬂﬂ‘lﬂﬂﬂ 0.5 (yumuns




HamsnaaeuUMIHHuTe VO NINTUNMUNGIM 1Y (In vivo)

M » r H ¥
M339h 4 ramsnadeuvoninfudiamungindudunisy nageumsivba
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FZTAVANY urguinaamsiviyvease Alternaria solani (cm)
¥ v

(YUY (ppm) 1 2 3 4 5
0 0.9 0.8 0.8 09 0.7
600 1.0 0.8 0.8 0.7 0.8
800 1.0 0.8 0.7 0.7 0.7
1000 0.5 0.7 0.5 0.6 0.6
Clove o1l 0.5 0.5 0.5 0.5 0.5

3 : a o - ¥ J = 1Y :
ﬂ]ﬁNﬁ 5 NﬂﬂTiﬂﬂﬁﬂU"Ui’J»ﬂl'ﬂJuﬁﬂﬂﬂ1uﬂgﬂﬂ’nm‘lﬂl‘l’]’u9ﬂ\1"] NMNATDUNTIUUO

Alternaria solani uunzt%l‘nﬁ

» o =) 3 - -
lﬁumqwﬂmqmsmsnﬁmaal‘ﬁa Sclerotium rolfsii (cm)

ITAUNNY
Wy (ppm) 1 2 3 4 5
0 1.9 2.6 2.5 2.15 2.5
400 2.1 23 23 2.0 1.65
600 24 2.5 2.65 1.9 1.5
800 23 2.1 235 1.85 1.55
1000 1.7 1.4 1.45 1.4 1
5000 0.9 0.5 0.7 0.5 0.5
10000 0.3 0.5 0.5 0.5 0.5
Clove oil 0.5 0.5 0.5 0.5 0.5
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