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Effect of Thai Medicinal Plant Extracts on Growth of Phytopathogenic Bacteria
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ABSTRACT

Eight Thai medicinal plant extracts were prepafed from Clinacanthus (Clinacenthus nutans), Rhinacanthus
{Rhingcanthus nasutus), Bitter bush (Eupatorium odoraunan), Phayom (Sherea roxburghii), Plau-Yai (Creton
oblongifolius), Roselle {Hibiscus subdariffa), Guava (Psidium guajava) and Wildbetal leafbush (Piper sarmentosum) by
extraction leaf tissues with water at 1:2 ratio of fresh weight by volame except extract of S. roxburghii was from stem
tissues in water at 1:10 ratio of dry weight by volume. The crude plant extracts were performed growth inhibition activity
against 12 strains of phytopathogenic bacteria by in vitre paper disc diffusion method on Nutrient agar medium. Only 3
extracts from P. guajava, 5. roxburghil and A subdariffa had growth inhibition on tested bacteria in which P. gugjava
was the most effective and M, subdariffa was the lowest effective. Extract of P, gugjava inhibited growth of all bacterial
strains whereas extract of 5. rovburghii performed good inhibition to almost pathovars of X. campestris. The more

volume of plant extracts the more inhibition on the bacteria growth was usually observed.
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Figure 1. Diagram of plant extract discs on petri dish for bacteriat growth inhibition test consisted of the following :

O |41 of plant extract (control) {2) ; 10 Lil of plant extract (b} ; 20 1Ll of plant extract {¢) and 30 ol

plant extract {d}.



Tahle 1. Strains of phytopathogenic bacteria from various host plants and diseases used in this study

Bacteria Strain Host plant Disease
Xanthomonas campestris pv. campestris Xel Crucifer Black rot
Kanthomonas campestris pv. citri Xeil [, Xcil2 Lemon Canicer
Xanthomonas campestris pv. ghcines Xcgl Soybean Bacierial pustule
Xanthomonas campestris pv. manihotis XcmY Cassava Bacterial blight
Xanthomonas campestris Xedl Water Morning glory Leaf spol
Xanthomonas campestris pv. vesicatoria Xev2] Pepper Bacterial spot
Pseudomenas solanacearum X] Tomata Bacierial wilt
Psendomonas solanacearum P220 Pepper Bacterial wilt
Pseudamonas solanacearum Ps5 Potato Bacterial wilt
Psendomonas syvingae pv. sesami Pssl Sesame Bacterial spot
Erwinia carofovora subsp. Carotovora PE Potato Soft rot

Table 2. List of medicinal plant species, family and comman name used in the study

Family Secientific name Common name
Acanthaceae Clinacanthus nutans (Burm. F.) Lindau Clinacanthus (LErapNanBUA AL Y)
Acanthaceae Rhinacanthus nasums (L)) Kurz Rhinacanthus (Hﬂdﬁ’u‘!‘lﬁ)
Crassulaceae Eupatorium odoratum Bitter bush, Siam weed (7111#0)
Dipterocarpaceae Shorea roxburghii G. Don Phayom (Wruau)

Euphobiaceae
Malvaceae
Mytiaceae

Piperaceae

Croton ablongifolius
Hibiscus subdariffa Linn,
Psiditm guajava Linn,

Piper sarmentosum Roxb. ex Hunter

Plau-Yai (W tna)
Rosetle [ﬂi:i%ﬂuum}
Guava (#53)

Wildbetal leafbush (¥2Wg)
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vinmnhanaiavesisie 8 wilaumareumsiuiimaeiepduvlavsabeuuniifo 12 moWug nun
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diavinate Mivunauananiy Taemsadandis 20 uaz 30 B mwsadvfannfifeldynein sesaania

P 4 . g & o
myafaonnzyey naztesngafemsaAneINAsTIRoUNAI (Table 3) (ouuniifuly genus Xanthomonas gruds

1] -
maviey lasrnadaniawesay azdis TRanTesadaeinniz@ounny endu X cempestris pv. manihotis Xcm9

¥ ¥ ¥ '
oz lignduiadumrafiatinwzeen (os 1 pathovar 1A% strain gRiud ArsmIadannwzrousazaianiiaiy

4 a v o " o a .
(Figure 2, 3) iehigaduiamsey lasasaiaoinnzooudnnenseAanindis fa X, campestris pv. campestris xccl,



L ad o ¥
X. campestris pv. citri Xcil, X campestris pv. glycines Xcgl, X. campestris pv. vesicatoria Xcv21 ua:maﬁgﬂuuuams
wigylaversadanindiaBn s adaoinnseaw Ain X, campestris pv. cieri Xcil2, X, campestris py. manihotis Xctm9,
X. campestris Xc4l
» ¥ ¥ 1
dmduFouuniite Preudomonas solanacearum Wt 3 WoWuT wuh gnéudadomrsainvindia Ao
PR | - -4 -
YUARYT IFBUUAWTY P, syringae pv. sesami Pssl WAZ Erwinia carotovora subsp. carotovora PE QRUUGINITINSY
. 5 o + [ A 4 v A ¥ ' - w -
é"mm‘sﬂﬂﬂmnm‘:muuum uazHis AYNUUEIHSNDNUDY tdintdamadnuinnizSounas {1 mm) BIANRVINNY
» ) >
Wit 3 siahidTwnn (o W srlinrwausatunisfudimsesgsawuaiiceTsarsnnaiatdinnedims

afafithlSutaafes (10 L uaz 20 JI) (Table 3 ; Figure 2, 3)

Table 3. Effect of crude extracts of Shorea roxburghii, Hibiscus subdariffa and Psidium guajava on growth

inhibition of 12 strains of phyiepathogenic bacteria

Bacterial Clear zone (mm)
strain Shorea roxburglitii Hibiseus subdariffa Psidium guajava
OMt 0L 20[L 300 QU 10R 200 30K Q[ 101 200 30 |

xeel 0 5 5.5 6 0 4 1 1 0 l 2.5 34
Xcill 0 2 35 3.8 Q 0 0 1 0 Q2 2 35
Xcil2 0 0 2.5 3 G 0 0 0.8 0 1.1 2.5 35
Xcgl 0 3 3.5 4.5 0 0 0.8 | 0 0.8 2.5 3
Xem@ 0 Q 0 0 0 o} 8] 1 0 ! 2.5 35
Xev2l 0 38 4.5 4.8 0 0 0.8 1.1 o 0.8 2.2 32
Xcal 0 1] 08 [.2 0 0 0 1.2 0 08 1.5 3
13 0 0 ¢ 0 0 0 0 Q 0 0 1.5 2.5
P20 0 0 0 0 0 0 0 0 o] a 1 2
Ps5 0 O 0 0 Q ¢} 0 ] 0 0 1.5 2.5
Pssl G 0 0 0 Q 0 Q ¢8 [¢] 1 25 3.5
PE 0 0 0 0 0 0 0 | 0 18 3 35




Figure 2. Effect of crude extract from Shorea roxburghil at volume of 0 |1, 10 1L, 20 41, and 30 LUl on growth

ithibition of Xanthomonas campestris pv. campesiris Xcel,



Figure 3. Effect of crude extract from Psidium guajova at volume of 0 LLL 10 LEL 20 H and 30 W on growth

inhibition of Xanthomonas campestris pv. citri Xcil 1 (A) and Pseudomonas solanacearum P220 (B).
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Control of Lime Canker by Medicinal Plant Extracts

4
Chalida Leksomboon‘l Niphone Thaveechaiy Wichai Kositratanay

and Yingyong Paisooksantivata naglr
ABSTRACT

Thirteen medicinal plants were investigated for the effective control of lime
canker hy using detached-leaf methed in laboratory and artificial inoculation method in
the greenhouse condition. For the detached-leaf method, all agueous extracts of
medicinal plants exhibited inhibitory to Xanthomonas campestris pv. citri strainXci12,the
cause of lime canker, varied from 16.7% to 100%. Aqueous extracts from hog plum,
pomegranete and tamarind were strongly inhibited the pathogen infection, by 100%
inhibition either applied the extracts before or after inoculation. In the greenhouse
experiment, using five aqueous plant extracts from guava, hog plum, pomegranate,
roselle, and tamarind against Xci12 on the susceptible lime, Citrus aurantifolia found that
tamarind extract was the most effective control of canker(which was 17.5% of disease
incidence) when applied 2 times whereas the control { no application of aqueous piant
extract ) showed 100 % of disease incidence. This study showed the possibility of using

aqueous extract of tamarind for further application to control of lime canker in the field.

Keyword: canker, Citrus aurantifolia ,medicinal plant, Xanthomonas campestris pv. citri

Y Department of Piant Pathology, Faculty of Agriculture, Kasetsart University

Z Department of Horticulture, Faculty of Agriculture, Kasetsart University
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Tahle 1 Effect of aqueous plant exiracts on citrus canker development by

Xanthomonas campestris pv. citri  on lime leaf by the detached-leaf method.

Plant extract Citrus canker inhibition(%)"
Pre-inoculationg’ Post-inoculationéf

Betel Vine 75 75
Bua-Phun 100 66.7
Copper leaf 83.3 833
Emblic myrobalan 100 75
Garlic _ 58.3 50
Guava 100 91.7
Hog Plum 100 100
Otaheite Apple | 100 ‘ 83.3
Pomegranate 100 100
Roselle | 100 83.3
Shorea 86.7 333
Tamarind 100 100
Tasmanian Blue Gum 16.7 16.7
Control 0 0

Note: 1/ The percentage of inhibition was calculated comparing the number of lesions
of the plant extract treatments with the control treatment.
2/ Aqueous plant extracts were applied before inoculation.

3/ Aqueous plant extracts were applied after inoculation.



Table 2 Effect of aqueous plant extracts on canker disease incidence on lime inoculated

with Xanthomonas campestris pv. citri (Xci12) under greenhouse condition

Treatment Disease incidence(%)
Guava Hog Plum Pomegranate Roselle Tamarind Water
1 96.5 93.5 86.5 80 80 100
2 100 85 65 37.5 57.5 100
3 100 85 85 32.5 17.5 100
4 85 70 - 525 20 17.5 100

Note:Treatment 1 aqueous plant extract +Xci12
Treatment 2 Xci12+aqueous plant extract
Treatment 3 aqueous plant extract+Xci12+aqueous plant extract
Treatment 4 Xci12+aqueous plant extract+aqueous plant extract
l.eaf of all treatments were pricked by a needle before any treatment.
The inocutum consisted of bacteria at 5x1 O7 CFU lesion.
Aqueous plant extracts were applied to plant as sprays.

A second application of aqueous plant extract was made 1 week after treatment

oy o«
Ja190d

TiﬂLmeaiflulsﬂﬁwm:ma'lﬂﬁ"mmméaﬂ@jn uazpndanisina lvnueatyle
lusnigaudimintlwsumadnuilumatialsalvvueldldlull ae1949 lasldzo:
a1 20 1 dedSmsienyinansewluliafie dautdesuwuliadnlwila.qa.1984
t%ww’s“nﬂﬁ“:mﬂ’lmuﬁmﬁﬂ%nﬁ'ﬁmzqaé{’wmnﬂmumuﬁ’u@' LLa:ﬁﬁuﬁﬂﬁﬂm:mnﬂ"ﬂﬂ

- ] Bt i w n‘ﬂt ~ - L2 1 et [ 3
Fagndamyiidalvuue Ul Lmeamsmuﬂﬂsﬂﬂuﬂs:anﬁmw‘l@unmm@Lmdafm
-l A [ ﬂv = L] - A [ a L% d. L
gganaiiinlsafy  Ausupasisiiulamnrings tm:mﬂ'ﬁmimuqu‘[‘m S EYAILY:
1uﬂ15ﬂ?UQ1}Iiﬂﬁ'ﬂ Tvanplszinm mnaﬁtﬂumsﬁiﬁ%’ummﬁuumnﬁqﬂ Wiavenitin
g15AdUsBniamw dgmilumisldanelifofwesssdemilBesiiodu dgmiasis

v J" - nl' < [ 2 [ 3 1 ol
anfy  waztlgwinmsaaen ﬂaguumwhmmu‘[mLmem Tdunasiaiinanas
A ] : r_§ L5 - | -9 ] s
UTenaunaduasdala U s un1tfapmIan1ssnunineadutaf S uva o oinsd o e 709
] 1 5 Lo -3 ‘ A‘ - B » =h [-3 1
NENIUEI(MANFaN,2534;Cooksey, 1990) dawaiansiunudaansail ezl la
(% [ 9 I [ o P -

mmm'l'ﬁmue}u‘['ssﬂﬂ artnluouinaasdasdinmaibhassiafuuinauny 3ufauuinig
n"mhmmﬁ’@lﬁ'ﬂm'l,'ﬁmuquhﬂ MINaRadeiINI AR UYL AN EMWYasETAN@
Wy 13 1A lum'smmguBmmonnﬁu:maG‘hU?J%detached-leaf Taossanaiong 13
e 'lﬁ’ma'l.um*:ﬂ’uEl’qmnﬁﬂim"lﬁnﬂ‘nﬁm Tuwwsfinsitinlidugslse dsnvanans 9
- o~ & . o | ! [ [ Py [
sfie asntueIniafialsaldvinndy 75% tﬁa'l.-ﬁmmﬂwmmmﬁmma LALRIIENG



A 10 7l sunsndussmadalsaléuinnin 75% Lﬁ'a'l,t?mmﬁ@ﬁaumﬁﬂﬁm.%ra dia
vmsnegaunuururluanmladen landanlfasanais 5 oiie Fuaaslszing
mwlunmiauguliald@anni?d detached-leaf wuinasanafinre 5 wie HUs=AnEnw
tunsaduqulinanas weldavnsaenuasanane 2059 Mlkalunisaiuqulsed
nimyaerusIsnaRTREn T 0Ld 7 m‘smuqn‘hnﬁi‘sﬁ‘s:an‘ﬁmwﬁﬁqﬂ Teur msle
FTANA WM IAANUTIIRAA 2 a3y TenTulafiFudmafelsawindy 17.5 % 1
msﬁﬂwumiﬁauua:wé’amiﬂgm'ﬁa arsafiaRrATdsrandnawsassslléun nimdou
uey Yufin wazuznantt  enudeu ﬁwf"umiaﬁ'ﬂmnd%ﬁﬁlJ's:%n“ﬁmw'lum‘smuQu-
I‘iﬂ@'iﬁfgﬂIGlﬂﬁﬂﬁﬂﬁilﬁ@Tﬁﬂ 95% wiounn misAasaiaRone 5 vl JuszEniaw
raRd tRasenUSinuasfildanseen 1602 (In1das uazifissninmimasadlulsaSon
I¥aanaislasitnsdanu vnlwlomafaianafizeslddudaiudastonniinig
NARAINIHTD detached-leaf S‘Tfa'l.-ﬁmmﬁﬂﬁwmaaU"‘mmmaﬁﬁwmiﬂﬁnL-'?jra WRZE1Y
Aaaniladurmwinadaniu gitlilddnm Viug unnil wazarutn Wudu nfleas
msa’imv@ummﬁ'@]ﬁwé’qmsﬂgﬂL%alﬁwaﬁndﬁﬂﬂsaﬂv\iumsaﬁ“@ﬁaumsﬂﬁm%a tiag
mﬂm'saﬁ“@ﬁ'ﬁ"r’iﬁ@mm§qn17ﬂ§nL"’gaﬁiamaﬁuﬁﬁﬁuL%ra“l@ﬁ'mnn'h
m‘mﬁﬂmnﬁ'ﬁ%’ﬂfimﬂums"ﬁaﬁmsﬁ'ﬂﬁwﬁaﬁﬁﬁ’numwiumimugﬂiﬂﬁ'ﬂ U
esuanusulaagnafolumabhnldveunuened el inimwdnianed
wadadvosxsanasnfsdedamaudiluntsaaodrldiigrouidymasfisandr
uszdnauruiddinsdevdnadadalzininmsesmsiumiaiuqulin uazdedl
warsifadufinadadsdniawaaians L‘ﬁumsJﬁmfﬁmm:s:m:nm'lumnﬁuﬁ‘mﬁa
wisudumada Wudu dmdudgmilunsldasataRonaivqulsede dodnadiu
Wi masinaels ladfiniwe s’fuﬁuvl,@'\’a’mn’rmmmﬁuwummﬁ@mnﬁ'ﬂum'smugu
Tsafonarpriiaudss laladhunltagraaeds lun'ﬁmaaqﬁa‘]mﬁfuﬁaﬂ'ﬁmﬁwnﬁ'ﬂﬁm
AGARY 1La:ﬁ"‘1%nwm§wﬁ'lﬂq\1mn FINMINARDILFER AR UAN DAY BITTSRN AN
Tunsmvuliauasnatuzzinn dmiutedhialunsldmssdauzmude vﬁ’uﬁ:u:mmﬁ
Tepaliuuzrdien Lﬂaamnﬂs:f‘aw“ﬁmw'lumiﬂ'mﬂaﬁiﬂﬁuﬁ‘umﬂ'nuLﬂun‘sma{t
whan LLa:'fJ'amﬁ:*'fq'lunﬁﬁMuﬁau‘%nm’luﬁﬁmiaﬁ@mnﬁwag}tﬂmﬁmmmﬂanﬁ@
oy mdudsiiiuge T@uﬁaﬂa’lngnﬁwmu asdanuatanaluiaiiu  uazdenn
wizgnfieedliaszing wuluggdy  mahesedalliluamwuatsdasdiletia
Jadrdalumsitesana 35nsld u.a:'ﬁ'mm'lﬁl,%aa}:ﬁﬁg’ﬁm Wadelusunsumsldms
shalimasmhunaugulatddssaninmugesn



asy

n’lsﬂﬂaauﬂs:?ﬁﬂ%mwmmmmﬁ’@ﬁﬂumimuqﬂmLLana{u:maﬁ'}u%‘ﬁ
detached-leaf lapld esariafis 13 1iin wudesanaiy 10 1he sunIofudonisie
lsaleunnin 75°/0Li"ja'|,'1'i’mmﬁﬂﬁaumsﬂgm%a ldun mlandau(copper leaf) nIaoy
uaI(roselie) U (bua-phun) uzpuilad (emblic myrobalan) Wa (betel vine) FJ"S:?:I
(guava) ﬁuﬁu(pomegranate) uznanithog plum) u:ﬂaml"s"a(otaheite apple) us:
Uz utamarind) WazAIEiaRT 8 i sansodudintndalialduinninzss dsld
mmﬁ’wﬁanﬂfﬂg’mt%avlﬁu,ﬁgﬂmﬁau(copper leaf) ﬂi:L%ﬂULLﬂd(roselle) uzvuilav
(emblic myrobalan) Wg (betel vine) b5 (quava) YUfil(pomegranate) uznanii(hog
plum) u:nand?&(otaheite apple) WRzusPU(tamarind) Lfiaﬁ‘mﬁw@aaa'luTnﬁammu
TTUUL wudﬂmmﬁ'm;u:"znuuamﬂn'ﬁﬂ%mwlumimuqﬂsﬂﬁﬁgmﬁaﬁﬂmsﬁﬂwumi
aﬁ’mriauﬁamé’amsﬂgm%a uardavussaiasanasmdsmidansousn 7 fu Taowu
uzvwdiulin 17.5% ‘mezﬁu:mﬁqﬁ'}mm@nt‘irraTﬂn'laiﬁmsﬁmﬂumsaﬁﬂﬁmﬂu

116 100%

ﬁwauqm

- J Q0 s a Lo B £ G en
mmwu%muuauumgumnmummnamuauum&ummma (&N u’l 3]

P
vavaug M W lanait

laNa15a19D9
wRen Wdnuysol, Awus nide, uazity lwieTau.2s4 1. nazosmsanaainfioayulng
Tnodamusigrasuuafiioaung lsafis. lumonumslsrgunsimmaasadiss,
3-5 NUMWUT 2541 un 1 INENABINaTARaTNFHNNY.

o
=

sRen dinauysol, Awus nide, A5 lafadau, uazdong Inguaudifaw 2543.0n5
ﬁmL"ﬁ'uaLLuﬂﬁL'%nmeBﬂﬁwaamsaﬁﬂmﬂﬁwqﬂwi.’nimﬁﬂ RGakt
54.91-97.

wan auBiau, Uerlwed Avinlnsdu, sudand funagnised, 337 g, uazgua
favszlan. 2537 avrsiiliafsluwlemelno ngunuinalula naslsafizua:
8T VInm NTATINN B0 5. RUAT wﬁmw‘%ué&,uqu’%.z%u.

aip3an Yoy dand 2534, ununueIwanaila @ Lo o mau%aunﬂﬁﬁsjmm@_}‘[smmama§
YDAV { Xanthomonas campestris pv. citri (Hasse)Dye) §an1IeWINTURITIAT
auaulsaRsdszinnnoua nodwuiUTygninaminnduinsasmaad,

ﬂ'qi{iLYlW‘i.



srlwarsor nveswdant, 3%y nouszdwgans, Wy manods, siant asinssu.ues
fwns nide.2527. lsnfuludszinalng. Tsafaw ﬂan.ﬁuﬁﬁué'ﬁ‘ﬁq,nqaqu.
125 u.

Cooksey D.A. 1990. Genetics of bactericide resistance in plant pathogenic bacteria
Annu.Rev.Phytopathol.28:201-219.

Hartung, J.5. and E.L.Civerclo.1989. Restriction fragment length polymorphisms
distingush Xanthomonas campestris strains isolated from florida citrus nurseries
from Xanthomonas campestris pv. citri.Phytopathology 72:793-799.

Schaad,N.W. 1980. Laboratory guide for identification of plant pathogenic bacteria.
APS Press, Minesota. 72 p.

Swing, J.G. and E.L. Civerolo.1993. Xanthomaoanas. Chapman&Hall, London. 399 p.

Uematsu, T., S.Chuenchitt, S.Karnjanarat, S.Vivithajinda, S.Nabheerong, S.Benjathikul,
S.Nilmanee, W.Dhirabhava, and D.Buangsuwon.1983.Bacterial diseases on
economic crops in Thailand. Tropical Agricuiture Research Center, Ministry of
Agriculture, Forestry and Fisheries, Janpan, and Department of Agriculture,

Ministry of Agriculture and Cooperatives, Thailand. 266 p.



Figure 1 Detached-leaf of [ime showing canker symptom after treated with plant
extracts either before or after inoculation with Xanthomonas campestris

pv. citri strain Xci 12



Figure 2 Inhibition of canker disease symptom development by plant extracts on lime

(Citrus aurantifolia) after inoculation with Xanthomonas campestris pv. citri



