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Nut Gall Fruit on the Symptom Development of Kaffir lime Canker Caused

by Xanthomonas axonopodis pv.citri
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ABSTRACT

The efficacy of crude extract from beleric myrobalan, chebulic myrobalan and nut gall fruit on
the symptom development of kaffir lime canker caused by Xanthomonas axonopodis pv.citri was
studied. The crude extract of plants were extracted by 95% ethyl alcohol and evaporated the solvent
by Rotary vacuum evaporator.The bacterial suspension was inoculated on 15 month kaffir lime leaves
in the greenhouse condition .The experiment was splited into 2 groups . The experiment A inoculated
immediately after spraying 10,000 ppm of each plant crude extract. The experiment B inoculated after
spraying the plant crude extract and left for 3 days. It was founded that the crude extract from those 3
plants could reduce canker symptom development on kaffir lime leaves that evaluated by comparing
wound sizes with control.The extract of chebulic myrobalan fruit showed the best effective in wound
size reduction in both experiments. Experiment A average wound sizes at 10, 15, and 20 days were
0.81 ,1.17 and 1.24 mm while control A were 2.70, 2.80 and 3.03 mm respectively. The wound sizes of
experiment B that treated with chebulic myrobalan fruit extract were 2.10,2.17 and 2.30 mm while
control B were 3.37 , 3.50 and 3.50 mm respectively. The extract of nut gall and beleric myrobalan fruit
were satisfactory. The experiment A that inoculated inmediately after spraying plant extract could
reduce wound sizes better than the experiment B that spray crude extract and left for 3 days before
inoculation.

Key words : plant crude extract, beleric myrobalan, chebulic myrobalan, nut gall,
citrus canker, kaffir lime canker, Xanthomonas axonopodis pv.citri
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Table1 Wound sizes of kaffir lime canker inoculated with Xanthomonas axonopodis pv. citri

in experiment A

Treatment Wound sizes (mm) Average
Day v 2 3 4 5 6 7 8 9 10
10 1.0 05 20 20 30 25 30 1.5 20 20 1.95
1. Beleric myrobalan 15 15 10 20 20 05 30 30 30 20 20 2.00
20 05 20 30 30 28 25 30 30 30 20 2.48
10 0.1 0.1 0.1 2.0 01 0.1 0.1 1.5 20 20 0.81
2. Chebulic myrobalan 15 0.1 0.2 01 20 20 0.2 041 20 3.0 20 1.17
20 02 02 02 20 20 03 05 20 30 20 1.24
10 3.0 05 1.5 20 20 30 05 20 20 05 1.70
3. Nut gall 15 3.0 1.0 20 20 30 30 05 20 20 1.0 1.95
20 25 28 05 1.5 20 1.0 3.0 30 20 20 2.03
10 30 20 30 20 30 30 30 30 30 20 2.70
Control A 15 30 25 30 20 30 30 30 30 30 25 2.80
20 30 30 30 30 30 35 30 =28 30 30 3.03
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Table2 Wound sizes of kaffir ime canker inoculated with Xanthomonas axonopodis pv. citri

in experiment B

Treatment Day Wound sizes (mm) Average
1 2 3 4 5 6 7 8 9 10
10 20 10 20 20 30 20 20 20 30 30 2.20
4. Beleric myrobalan 15 30 10 20 20 30 20 30 20 30 30 2.40
20 20 20 20 20 30 20 30 20 30 30 2.40
10 30 20 20 20 20 20 20 20 20 20 2.10
5. Chebulic myrobalan %5 20 20 15 20 20 22 30 30 20 20 217
20 20 30 20 30 20 20 30 20 20 20 2.30
10 30 30 20 20 30 20 20 20 20 20 2.30
6. Nut gall 15 30 30 20 28 20 30 20 22 20 25 2.45
20 20 20 20 30 20 20 30 30 30 30 2.50
10 30 30 30 40 32 30 30 40 40 35 3.37
Control B %5 30 40 30 30 40 30 40 40 40 3.0 3.50
20 30 40 30 30 40 30 40 30 40 40 3.50
Table 3 Average wound sizes of canker on kaffir lime leaves in experiment A and B
at 10, 15 and 20 days
Treatment Average wound sizes (mm)
Experiment A Experiment B

Day10 15 20 10 15 20

Beleric myrobalan 1.95 2.00 2.48 2.20 2.40 2.40

Chebulic myrobalan 0.81 117 1.24 210 217 2.30

Nut gall 1.70 1.95 2.03 2.30 2.45 2.50

Control 2.70 2.80 3.03 3.37 3.50 3.50
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Figure 1 Average wound sizes of canker on kaffir lime leaves at 10, 15 and 20 days

in experiment A
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Figure 2 Average wound sizes of canker on kaffir lime leaves at 10, 15 and 20 days

in experiment B
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Figure 3 Disease development of canker on kaffir leaves at 10,15 and 20 days in experiment A.
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Figure 4 Disease development of canker on kaffir leaves at 10,15 and 20 days in experiment B.



Kamphaengsean Acad.J.Vol.4.No.3.2006,Pages 1 -9

NENATI NN T 4 91TUA 3 2549

a1

NTANENATRIATANANLTLAINHARND
wwnn anelnauaz L‘ummu flan"3mMuI8IN13l9A
LASLNASIRINY ﬂmmﬂmmmm Xanthomonas
WLFIYNNITHADANNNIDAR
nseunaInstsanasnasuuluszngalilagdn
NNUNALNA ATariaenuanuadnenelina
‘ﬁ'zgm Imﬂmmﬁlwmmmmmm A Fafl 20 Su
Wwinfu 1.24 ua.luaned control A Tutaaiaan
Renfuanausadg 3.03 1, dauansananey
nualwymiuaraveiinnlinaduiimela
IBIAINT TUNAUNALARET 20 Fu 1IN 2.03 uay
2.48 NU.ANNAPL @17ATANENLANNTNRANUAS
uuglusle (ga A) uﬂaﬁmmmwiummmmm
LLN@VLmmmwmmnmmmwumhmu 39U (10 B)

axonopodis pv.citri

LaN&NTD19DY

1apd Mﬁqm 2545, mmﬂmﬂi”mmmwmm
mmnmmnwmmuﬂwﬂummumm@
L@?mmmm@ Xanthomonas  campestris
pv citri A1RIIALAUNBIUBINTUIN AT
Erwinia carotovora sub sp. carotovora
awinlaaLilaz 189l teyniiues
WBoyss. neamlsai AT
NBAT AIUMUAL NINENRINHAIANARS.
uATUIN.

W199904 WATNIAUT. 2547. N1INARAL
ﬂizaw“ﬁﬂmemmgmﬁ’wmumﬂfjm
ayulnslunis  fudanisasoyredie
Xanthomonas axonopodis pv cQ‘ri
anvnlsALAsnesuINTanNadN wazlTe
Xanthomonas campelstris pv .glycines
arwig lanluqayuedna

wiaes. oy T sz, n1A0

T9ANT AUZINEAT NILWILA Y

NUNAINENAINEATAIERT. BATLFH.
aiggun yayiant. 2534, UnmMYBIWATAAA 1BUD
mammmﬂmammmiimmmm YOI

(Xanthomonas campestris pv. citri

(Hasse)Dye) aon1satuniuairsta il
ArvgulsaNsdsziannoduag.
InerinuidSygrIn. aadxlsaiy
AUZINYAT UNIINOITOINYATAIEAS.
NTUNNA. 73 U,

Fuh nowouRug. 2537, ayulnging. drsinfind
NAINTINMNTNENAE. NFUNNEL.

ARDT ATl 2545, 1sAgeeinuAENITATLAN
19A. AN ANRNWINLVR LN HATANG RS,
NN, 173 U,

Fawcett , H.S. 1936. Citrus disease and their
control. 2 ed , Mc Graw -Hill Book Co ,
Inc, New York . 656 p.

Schaad , N.W.
identification  of

1988. Laboratory guide for
plant  pathogenic
ed, APS Press, The
American Phytopathological Society, St.

nd

bacteria. 2

Paul, Minnesota. 158 p.
Vudhivanich, S. 2003. Efficacy of Thai herbal
extract for growth  inhibition  of
Xanthomonas axonopodis pv citri, the
bacterial canker of citrus. Kastsart J.

(Nat.Sci.)37:445-45

Received 6 June 2006
Accepted 26 September 2006



