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Potential of Chebulic myrobalan Fruit Crude Extract on Decreasing Lime Canker

Disease Virulence
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ABSTRACT

Potential of chebulic myrobalan fruit crude extract on decreasing lime canker disease virulence
were studied. Chebulic myrobalan fruit that showed the best in previous bioassay test to
Xanthomonas citri sub sp. citri (X.c.c.) by paper disc agar diffusion in laboratory were selected. The
used of ethanolic chebulic myrobalan fruit crude extract on wound size reduction of lime canker in
greenhouse condition were conducted. Seven months old lime (Pan-variety) leaves were sprayed with
chebulic myrobalan crude extract at the concentration of 10,000 ppm and 20,000 ppm before X.c.c.
inoculation by modified detach leaf technique. The experiment designed to 6 treatments depend on
number of time application. Wound sizes of canker were record at 10, 20, 30, 40 and 50 days
compared with non treated as control. The result showed the chebulic myrobalan crude extract 20,000
ppm of 3 times application was the best on reduction canker wound size. The average wound sizes at
10-50 days after inoculation were 2.78, 2.71, 2.57, 2.56 and 2.70 mm respectively. The average wound
sizes of the crude extract 10,000 ppm of 3 times application were 2.87, 2.80, 2.63, 2.60 and 2.70 mm
respectively. While the average wound sizes at 10-50 days of control were 3.00, 3.14, 3.43, 3.66 and
3.96 mm respectively. This experiment concluded that spraying crude extract 3 times application could
reduce wound sizes better than once and twice spraying. The used of chebulic myrobalan fruit crude
extract for lime canker control under field condition in Karnjanaburi province were conducted. Chebulic
myrobalan fruit crude extract at the concentration of 5,000, 10,000 and 20,000 ppm were sprayed on
one year old lime (Pan-variety) leaves at 5 replication time every 7 day. The number of disease leaves,
percent infection and wound sizes of lime canker were recorded for canker symptom development
assessment compared with control by natural infection. The result showed the sprayed with chebulic
myrobalan fruit crude extract 20,000 ppm was the best on reduction both number of diseased leaves
and canker wound size. In this treatment there are 12 diseased leaves form 169 leaves (0.07 %
infection). Average wound size in week 5 was 1.40 mm. Treatment of chebulic myrobalan fruit crude
extract 10,000 ppm, there are 25 diseased leaves form 143 leaves (0.17 % infection) and the treatment
of chebulic myrobalan fruit crude extract 5,000 ppm, there are 16 disease leaves form 143 leaves (0.11

% infection). In this treatment average wound size bigger than treatment 1 & 2 but smaller than control.
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Control showed 28 diseased leaves form 177 leaves (0.16 % infection). Average wound size of control
in week 5 was 4.60 mm and appear brown corky, sunken center and yellowish halo around the
enlarge wounds. From these experiments showed potential of chebulic myrobalan fruit crude extract on

decreasing lime canker disease virulence under field condition.

Keywords: Xanthomonas citri sub sp. citri, lime canker disease, plant crude extract, chebulic

myrobalan, citrus disease

UNnAnga

msﬁmmﬁ'nUmwmaamsaﬁ'@%mumnwaaua"lmUiuﬂWiamﬂmu;uLLiwaﬂiﬂLmea{mmaﬁ
\iAANNUWLANLSY Xanthomonas citri sub sp. citri (X.c.c.) nlassinasanan mumnwaaua"l,mﬁaﬁ@
TaglanIues 95% UazIzingaIrnaza uaanaly Rotary vacuum evaporator G9fuUszansaindlums
fusadoanminasoulasis paper disc agar diffusion luas §uems wnfnsszauanuTuTwua:
3%71'151‘*1?"71'mmzawlumiawm@LLwaIsmLﬂamai‘uusl,uwzm’a‘ﬁ'ﬂgﬂluﬁaumaaa lasltasananeu
MnWaFua neaMUTuTYH 10,000 ppm waz 20,000 ppm Aawussuulunzuanuiuduanglszunm 7
Wdow 1 A% ﬁaumiﬂgm%ﬂ@ﬂ%ﬁ@”@uﬂm detach leaf WaIINNTHAANBENTARAREILIMN N TN N
ANUTUTWENTIEN 0-2 ATILARZATINAITH 10 T3 BAAUANIWAUIBNN3VaI15A MLIa 10, 20, 30,
40 uaz 50 3% lagavuaunatSoueuny control Ssldihflsdanuunuasanaanis nanmaaas
wuNIERAnNLINHaaNe s 2 sTauaNnuTITe susaaavmaunalsauasinasasldidofioy

AU control  1a8NIINATNAANUFIIINARLILINNNARND M8 20,000 ppm 74 3 ATI FINITDRAUUIAUKE

]
a

TsﬂLmeai‘uusLuuzm’svl@Tﬁﬁzg@ TAUUUIABNALANNIINTINITOULAE control ALRRUVWIALKNAIAN 10,

adda

20, 30, 40 WAY 50 T4 WINAL 2.78, 2.71, 2.57, 2.56 WAL 2.70 UN.ANE1AL JaIadNn laun nIINITNaa
WHRNTETAWEU 10,000 ppm 72N 3 AT VUIALKALAAY 2.87, 2.80, 2.63, 2.60 LA 2.70 Wi, MUEIAL
\alSoufinuny control TWALNELRAY 3.00, 3.14, 3.43, 3.66 UAZ 3.96 AN.ANEIGL UNATMIWAIWY
YPLVWNA hmyqlel,l,azﬁ;ﬂa’mu’lﬂifwﬁiaﬂ sanuszuznmiwuin asdnldinmidanumsaianoinanue
aualny 20,000 ppm 1N 10 T4 1 3 assdadany azlwnalunraaumaunaLazTao N TRAW
omsaslsaunsneslaaninmsdanumsananeuissnsdenie 2 a3s niwldinasananey
mnwaama"lmﬂmlﬂumsa@mwugmnwaﬂsmmmas‘maw:maw”uﬁ:uﬂu’l,uamwLLﬂaabﬁaﬁﬁzymms
i:m@ma\ﬂ:iﬂLmeafﬁa”mi'@mtywq? laglgasananeny 5,000, 10,000 Laz 20,000 ppm SaWHA
vunswuuzwnlu (egdszano 1 1) PIRUA 5 ASI UARZATIVIINH 7 39 FaAIUMIWAWIaIN5T8Y
15n T,(ﬂUﬁuﬁ’]u’luiuﬁﬁ@LLNGLLGZ’Y@“D%’]@LLNG“Qﬂ 7 5% WS ufnuny control WUINNTINAEA 1 Sann
RITFNARYIVINNNAFNS N8 20,000 ppm FINITARATIVIBIHR IUIAVBILNA LAZNTRAUWIBINTVR
TsﬂLLﬂaLﬂaﬂ@Tﬁﬁﬁg@ Tasfunaifaduiluiies 12 lu snsrwnlurisnue 169 Ty dadwdafioud ms
\Aalsa 0.07 % Fartasniinysuitau lasanwmsunaiiindudawaisn laa ENANAINLAZABI LAY
ALafsmauraludlaia 5 Jald 1.40 uw. sasasanldun n3sndTA 2 AanwussananeuaInNasNe
g 10,000 ppm funatfaduuwlusiwin 25 lu anlurisrua 143 lu Aaduasiaudnsiialsn 0.17
% WaznITNATA 3 AaNuaIITERAREY 5,000 ppm JurafitAaduunlusiuim 16 lu anluvisnua 143
lu Aardwefiudmafialsn 0.11 % nssuisivwaunalwgininssadsi 1 uaz 2 WawSouifiouny

control LALNaN T WL 28 Tu annlunanaa 177 lu dawdluitasioudnisiialsa 0.16% LasUWIALNE



113813 INemaasazinalulad yn1IngnspnyaImans 9 5 aUun 1 2559

Ingnga duadoludlandii 5 Ta'ld 4.60 uu. anwzunarenoanay yui 4 halo deusauunadua

q

q

179 MMNKNANIINARBIAINANIUEAIDIANEAIWTBIFN TRNARELINNaaND e lunsi U nawuas

ﬂszqnﬂﬁumsa@m’l AT aslsauadtnasvaINzw lugn T wulada b

Ad" Q'ty: Xanthomonas  citri sub sp. citri 13ALAIINEIVEINLUIY FIIFNARLIVINANT JuaNg 130

A 6 v
PYAINTIIAFY
A

]
a

Tsauadtnasvasuzwndulindragn
ﬁﬂﬁ@i”aaqry}Lﬁﬂwawﬁmﬁaﬁmﬂ?mmuaz
AN ANBWULaINITV0ILIA IRAURABUY
aanasinminaaseuinnsgasinaasly
deuuaniuasiievyrrzuduasduinms
\waasTa(halo)fausanuma TauNauRluaaY
2.5 - 4 WY, BAINTUUAY LHAILVINLIUTOUNS
vl anafsutans vunatwunaguyIua
TngninfiluuazAndnidrldubn luaaan
mm%ummﬂqa 919WU bacterial exudate
Fuivaanunnusnauns duuzwnidulse
JULIIENIAlnTy Auwsene fnalaainan
Xanthomonas citri sub sp. citri ( % 214w
Xanthomonas axonopodis pv. citri b 8 ¢
Xanthomonas campestris pv. citri ) vl w
LUATILIUUNTUAL gﬂs’wﬁauﬁzu YUIA 0.5 -
0.75 x 1.5 - 2.0 laulaswas edendilasuna
NLARET 1 Lﬁuﬁmga“uadlfﬁaﬁ (monotrichous
flagellum) ldasnsadas anwmelaladiuu
81917 nutrient glucose agar (NGA) EVERR
gauln nauun FaTsuiduln dasnne
sandianlunisiasyiiulasgonn Fe'ld
grursnddouluiasmidnlulash a9
hydrogen sulfide liaiansauasfaluinana
@199 ldgs19 indole @19 catalase ®131ID
doputliuas gelatin @@ (Fawcett, 1936,
Schaad, 1988) qm%nﬂﬁﬁmmz@iamsm%ty 27-
30 °C L%aauingwdmvlﬁﬁmdmﬂluLLa:‘YmLLNa
Geonaduunatfiosannnsifoadasfionsaly
o T auNaLII WS oUNaNLANIINLIRD LT
AHOUTDW U éﬁl(citrus leaf minor : Phyllocnistis

citrella) NMIUNIszUNALBLURS L TaunINIZAY

Ieralasinnu grumsuniszunednauriosinens
Lﬁ(ﬂmﬂﬂﬁﬁ’]ﬁdﬁ%ﬁjﬁﬁ%ﬂkﬂﬁ@Nﬂvlﬂﬂgﬂlu‘ﬁl
A4 9 Iiﬂﬁam:m@mniwﬁamgﬂu ATl
w”mjuﬂuua:w”mf"lﬂiéﬁmauﬁwaa’auua@iaiiﬂ Qs
LLammmimaﬂsﬂgmmﬂdﬂwﬁﬁjﬂﬁfw?aw”uf
a18@ (afin3,2545) nImruqulsadroaisad
lddasnsandislunandadadutasinaln
mMIsdaanHanaa ldniadsdszina Ml
msaﬂ”@mnﬁﬁﬁmimﬂmwzG]Lﬁamqu
ﬂ%mm%‘yaluuﬂaalﬁayﬂmzﬁu@;’lagmua 29
uuwamenitslunistastumsszuiavaslsa
Jwisnsivsaanpdsinsasns ;ﬂ”u?Inﬂ Uazed
Hoaadunulunmia anmsdnswu N
agu"lwwmwﬁ@mmmﬂ”uﬂeamﬂﬁzymaa
woafiisoaungliald 2dpanwol (2546)
nasaudszininiwvesasanaanizayulng
23 véa lunivdu s]eamﬂﬁrgmau%a
Xanthomonas campestris pv. citri a’lm@ﬂiﬂ
LAdinasUaINTANATN 62835 paper disc
diffusion U%81%13 double layer NGA WU
i s ﬁﬁ@ﬁmmsnﬁusfamnﬁrgmau%avlﬁ
launsssnaanludsinasuofan wWasnws
vufin Walun1h uezWasualneg @dns
(2549) ANWINAVDIFITRAARIIVITNNATND
Winn sualng uaziuwm damIwawIaIns
lsauasinaizasnznia WudaIanane1uaIn
Rons 3 afia Ae20LTHT% 10,000 ppm
RIUNTNAAVWIAULNALAILNDS I LALRITANA
%U’lumﬂwaauavlmiﬁwaﬁﬁam PUAUNALRAY
7 10, 15 U8z 20 T WAL 0.81, 1.17 Uaz 1.24
un. luwmed controllugr9iaandisanu auna
LNALAAY 2.70, 2.80 L8z 3.03 Uy, ATNRIGU

AATI(2551) ANHINITAANMUIDINTTLIALAY



113813 INemaasazinalulad yn1IngnspnyaImans 9 5 aUun 1 2559

NBsVBINTNARUAIUFITRFNARIIVINNN Y
aywlwsing 3 e ldun wasualng auaiian
wazuzvNdoulussauiSounanas wuin
nysuisRaanusssssnanuanRasueng
50,000 ppm ﬁauma‘ﬂgm%@ua:ﬁ@ﬂu%ﬂnn 7
4 590 3 A%9 FWITAAANITHAHIDINTVD
Iﬁﬂvl@i”ﬁﬁq@ T,@wmmmma?{wuiumﬂg@ﬁ
15, 20 ez 30 1% 1w 0.62, 0.97 U8z 1.40 Wu.

ANNEIAU M control MATIILIRILALING

aunIntuazisng
mM3lgasananuaanainglun1sanzwia
unalsauastnasuwluazwinlwaninisan
NAADI

WTNAAEY Hagaalne (Chebulic
myrobalan : Terminalia chebula)

FFeSouanIananeny dnaaNalng
Wity wusluianiuea 95% Wwian 3 Iu
(BATEIW WNT : LOANBTOR = 1 :2) NIDILAL
Wraan kdwaTazaeldszimealrinazaie
panaly Rotary vacuum evaporator 3110 fl?%
i ldavlugouganmnd 50°C aunaneidunsuns

WINATOU A UUTH (Citrus aurantifolia)
w”mjuﬂu ongszanm 7 LAt ﬂgﬂluﬂszmaau
w1 TuSautaniiananas

\Fafildlunnneaas Xanthomonas citri
sub sp. citri (X.c.c.)

AINA80d AANURITRNARLILINNKA
aualny asunlunzuii mmfuﬂgm%a
wuafiSolaoi5aauyad Detached leaf
inoculation sa1d% 6 N33W5E eait

N3303T7 1 Sawuansana 10,000 ppm
1033 ﬁaumsﬂgm%@

N33WAEA 2 Sanansana 10,000 ppm
1039 ﬁaumsﬂgm%@ WEINTE 10 S AN
sIRtaTRaLazANUENTWENEEN 1 59

n35u3TM 3 Sawuansana 10,000 ppm

1@39 n'aumtzﬂgm%a LAIDANUET

URIAUNALARY 097, 1.84 Lz 3.00 Wal.
AURIAL NIANHIANSATNYBIFITINAREL
nnraaue inlunisaannusuusizeslsauas
inesuzusluszauifounanssuazlugnin
waslunsait a:ﬁﬂ%”’lﬁm”agaﬁﬂuﬂszimﬁ
srunsninldszendlelaaieluudas L
naununiosatsummsltasedniuiseas
fowasanuazandIluNanaa UWRSTIURAAUN U

mwﬁelmmmaamwmmaﬂ@i’

[ o
o

FNATHALAEANMVLTNTULAN F18N 2 AT LA
ATIAINK 10 %

Qdcil a 1 [
NIINITN 4 AANURIIRNG

20,000
ppm 1 @31 fauMsLaniye
nITUAER 5 dawnansana 20,000

opm 1 A3 ﬁaumiﬂgm%a LAIAANURITENG
phauszaNUTITWANEEN 1 A%

n33u357 6 AawWus1sana 20,000
ppm 1053 riaumsﬂgm%‘ya LEIAANURITANG
phauszaNUERTMANEEN 2 A%

Control Ganuinilaunussaianey
ANNND

LL@ia:mm%%ﬂQm%auulumma 10
lugaz 2 duwniks 793 20 uwa 1Egawanadn
ﬂquﬁa’tuﬁﬂgnl,“%?avlﬁl,ﬁaﬁ'nmmwu%uma@mi
NARDY

TIUHUNIINARDIUUUFNINU I
(Completely Random Design : CRD ) JuNn
Nalasfaa1unITWawIaINNTaIlIALAINES
vulunsuin lagdauwiaunaidSouifioy
n33A%6N49 9 AU control NN 10 34 LuIa1 50
% Waads SATERANLaNa1INIeEa e
lawldlUsunsy Anova : The SAS system Uaz
839NN
NS IEETANARYIVAINHAEND [NBAIVAK
Tsauadtnasuasuzw lwaninulas

msnaassiildnsdadalas sy d
(natural infection) lagvitlusruuzuilrved

L Qs [l A
Lﬂﬁ:&@liﬂiﬁ]d%?@ﬂ?@‘ﬂ%lﬁ T?GL&@%@JGW@N QiR

19



113813 INemaasazinalulad yn1IngnspnyaImans 9 5 aUun 1 2559

20

IS Aa A o
WuIruendn1352u10209150 LRonAuIz U7
w”uq‘uﬂu o1gUszums 1 3 31u9m 4 du lu
LL&JaaﬂgmLmLﬁmﬂ”u (M3583%az 1 o) Lawlun
Wulsaunanaseanninug nIsNIsn 1 Sann
AR IIRNAVLIUINNHNARNA INY AN LT N
5,000 ppm N3T8IDN 2 AaWUAIBFITENG
10,000 ppm N3INITN 3 AANUGIYRITANG
20,000 ppm L&z Control AANUAEUN I@mmi
LANUAINGE ¥innn 7 I 3IN 5 A9 LauAas
luiSuuaadannisvadlsaunsinas Tand

' o a o A A
619 gNlastag gﬂmnmmulumﬂuliﬂ Tk
aﬂmwgmiw”wmmmsmaﬂm

AMTiuAnNe BuswInluniduliade
FAuInluNIvyavaIudaznIsNis @a
A A VS A

309n N uNdulsa U IUWIBLKE LN D
AAAUIAVWIAUNS NN 7 1% (AAroUdANKET
anaassaatl) Luan 5 s wWSsuiiay

AU control

NANIINAADILALINTOL
mMslrasanaanuaanalnalunisansuwia
uwalsauastnasunlunzwinluaniniSon
GGER

MIANEIITATIT N IFRARLILINNNE
aua lnslunisaaniswamiainislsanadanas
vuluyzunlugniwiSeunaass lasldasana
WUTLINNHAFND LNE 10,000 WAL 20,000 ppm
lassannaaadtdu 6 33835 n3303% 1 da

WWIIIFNA 10,000 ppm 1 A% Nawrinns Ugn
1He N3303T 7 2 SaNWnaITENA 10,000 ppm 2
A% Imﬁ@ﬁauﬂgm%@ 1 @353 uazdadn 1 A3
%é”aﬁrmﬂgm%a 10 3% uAzNIIN3T 7 3 Sanu
&19&N@ 10,000 ppm 3 a1 Aa ﬁaumsﬂgm%@
1 8% WAIINT SANUIIIFNA TRALIZAINY
T ENENEN 2 ATILARZATINAITE 10 TH
n3INAN 4, 5, 6 KuTwAaItuLdlTasana
W% 20,000 ppm FAANNNALALNITIAVUIA
WWAT 10, 20, 30, 40 WAL 50 Y% WUINETANA
weuanuaauelng 19 2 sEauAI UL
RIUITDAANITWM U18IN5VRILTA ld las
WSpuifisuanuuIauNaitannin control N3
51380 20,000 ppm Gawn 3 A% FIW1TD
a@]miw”wmmmimaaiiﬂvlﬁﬁﬁag@ lasflaua
LHALRAETAN 10, 20, 30, 40 WAz 50 Twiilw
2.78, 2.71, 2.57, 2.56 WAT 2.70 NX. TAIAIN
fo N3350 3 NlTaN38Na 10,000 ppm SAWK
3 033 Auadsuwiaunalln 2.87, 2.80, 2.63,
2.60 uaz 2.70 ax. Watfisuny Control 7lai'le
ﬁ@Wumsaﬁ”@ﬁaumsﬂ@m%@ fdnadsauia
uwwatdw 3.00, 3.14, 3.43, 3.66 WAz 3.96 Wl.
AUAIAL (Table 1 WAFigure 1)ANMILZUNALY
W uraunafunaliuasioaindniias
ANz fANDYw NMsaanuasanat) 3
a3 azliualunsanuuiaunas lddniinisia
WUENTANALREIAIILAE) TIRDANSBINUTIEN

VDIAIU ( 2548 ), AATT ( 2549 )



113813 INemaasazinalulad yn1IngnspnyaImans 9 5 aUun 1 2559

21

Table 1 Average wound sizes of canker on lime leaves at 10 - 50 days after inoculation.

Conc. of Average wound sizes” (mm)
Plant Application
Treatment .
extract time 10 days | 20days | 30days | 40 days 50 days
(ppm )
1 10,000 1 2.95 ab 2.96 b 3.18 b 3.34 b 3.72 v
2 10,000 2 2.94 ab 2.85 be 278 c 2.88 ¢ 3.18 ¢
3 10,000 3 287c¢ 2.80 cd 2.63 d 260 e 270e
4 20,000 1 2.89 be 2.80 cd 2.68 dc 271d 2.89d
5 20,000 2 2.82 cd 2.72 cd 2.64d 262e 279
6 20,000 3 2.78 d 271d 2.57 d 257 e 270 e
Control 0 3.00 a 3.11 a 343 a 3.65 a 3.90 a
F_ teSt *k *% *k *% *%
CV (%) 3.51 4.71 4.28 3.10 3.71

1/ Duncan’s multiple range test ( P < 0.005 )
** Significant difference at ( P < 0.005 )

45
fg 4
£ 35 | O Treatment 1
§ 3 m | W Treatment 2
g 95 | O Treatment 3
= O Treatment 4
S 2 B Treatment 5
% 15 B Treatment 6
E 1 B Control
< 05

o H
10 20 30 40 50
Day after inoculation

Figure 1 Average wound sizes of canker on lime leaves at 10 - 50 days after inoculation.
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Table 2 Number of disease leaves and average wound sizes (mm) of canker on lime leaves that
sprayed with chebulic myrobalan fruit crude extract within 5 weeks.
Conc. of plant No. of disease
extract leaves / Total
0,
Treatment (ppm) leaves % Average wound sizes (mm)
Disease
Week
1 2 3 4 5
1 5,000 16/ 143 0.11 1.1 1.4 1.6 1.9 27
2 10,000 25/ 143 0.17 1.2 1.2 1.7 1.9 25
3 20,000 12/ 169 0.07 0.9 1.1 1.1 1.2 1.4
Control 0 28 1177 0.16 1.8 23 2.6 2.7 46
Figure 2 Canker symptom development (average wound sizes) on lime leaves after treatment at week
1-5.
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Figure 3 Development of canker symptom on lime leaves that sprayed with chebulic

myrobalan fruit crude extract within 5 weeks in field condition.
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Figure 4 Chebulic myrobalan and procedure in crude extract extraction
a - b. Characteristic of fresh and dry fruits of chebulic myrobalan
C. Chebulic myrobalan powder was soaked in 95 % ethanol for 3 days
d. Filtrated by filter paper
e - f. Removed the solvent by Rotary vacuum evapolator

g - h. Character of crude extract, dark brown and viscid
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Figure 5 Canker symptom and cultural characteristic on culture media

Canker symptom on lime leaves and fruits
Bacterial exudate from wound cutting under microscopic examination
Colony of Xanthomonas citri sub sp. citri on SX agar

Colony of Xanthomonas citri sub sp. citri on YDC agar
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