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Abstract

Seasitivity of Xanthomonas campestris py. citrd was (ested by dual culture plate assays using
10 plant extracts viz. Acacia modesta (Phulat). Acacia nilotica (Babool), Allium sativin (Garlie).
Bougainvillea spectabilis (Bougaivillea), Dalbergia sisso (Shisham), Datwra alba (Dhatura).
Lucalvprus comeldulensis (Suledwy. Ficus religiosa (Pipal), Olea enropaca (Olive) and Plivllanthiny
emblic (mblic) and six antagonistic tungt viz. Aspergitlus flavus, Aspergithus niger, Bacewveria
bassianca, Paccilomyees llacinus, Trichodermea harzanum and Verticillivim chilamydosporium.
Lixceept Ficus reficiosas all the plant extracts at standard concentration (75 ¢ fresh leaves + 25 ml
sterilized watery reduced the muahiplicavon of X. carmp. pyv. cird signiticantly compared to control.
At sarvunn was the besttollowed by A mifonica, D, atha, D sisso and A modesta inducing 43
240 24023.67 and 1778 “ mnhibition of the bacterial growth over control, respectively. Phvilanthis
emblica, I camcldulensis and B, spectabilis were statistically at par in their effectiveness, All the
antagonistic fungi significantly reduced the bacterial multiplication than control. Aspergillus flavi
was the best untagonist while A nigers I harziamon, P lilacinus and V. cldamydosporumm and 3.
bassiana were equally effective in retarding the multiplication of X. camp. pv. citri compared to
control.

Introduction

Citrus cultivation in Pakistan 1s concentrated in the Punjab province (districts of
Sargodha. Fasalabad, Shetkhupura, Multan, Sahiwal and Khaushab) where it is grown on
an arca of 186.8 thousand hectares with annual production of 1859.2 thousand tons
(Anon.. 2000). Although citrus is held in great esteem vet is present status is threatened
by a number of problems including low production mduced by discase. Canker incited by
Xanthomonas campestris py. i tHasse) Dye is one of the major discases of citrus
characterized by small yellowish spots produced on the lower feaves than on upper leaves
twrnmy brown and hecoming hard and rarsed rom the tissue n dater stages of discase
Jevelopment.

Lise ol resistant rootstock s a valid option, but due to lack of durabie resistance in
the local/exotic citrus varieties, chemical and biologreal control is the best alternative to
manage citrus canker. Uselulness of some plant diffusates like Acacia nilotica {Babool)
Acacra modesia (Phulan), Dalbergia sisso (Shisham) ete. against X. camp. py. citrr has
heen determined in virro (Akhtar er al., 19974, by, The objective ol the present studies
wits (0 determine the effect of 1O plant extracts and six antagomstic fungr against the
multiplication of X, camp. py. citei on nutrient agar.

Materials and Mcthods

Sensitivity ol Xanthomonas campestris pv. citri was studied using inhibition zone
techmique against ten plant extracts vz, Garlic (Al sativien ), Babooi (Acacra nilotica),
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Dhatura (Datwrce aibay, Shisham (Dalbergia sisso), Phulai (Acacia modesia). Emblic
(Pivllanilies emblcay, Suleda (Lucalvptus cameldulensisy. Bougamyvallen « Bowgainvillea
spectabiiis). Olive (Olea curopeay and Pipal (Frens religiosa) and iy amagonistic
nmicrobes vico, Aspercilius flavus, Aspergillus nieer. Bacuveria basstana, Paccilomyees
lilacinus Trichoderma spp. and Verticitlium cldamydosporium. The feaves of the above
mentioned plants were coliected from the main campus ol University ot Agriculture.
Fatsalabad and cultures of the antagonistic fungi were obtained Irom culture collection
section of the Department of Plant Pathology, ULA. Faisalabad.

For the preparation ol aqueous cextracts, 75 ¢ fresh [caves of cach plant were
macerated 25 mL sterilized water with the help of sterilized pestle and mortar. The
macerated leat extract was first passed through a four layered sterilized muslhin cloth and
filtered through Whaunan's filier paper No. 41. The extract obtatned was considered
standard (S) (Hvas e al., 1997) and was stored in deep freezer for cold sterilization for
further studies i Jaboratory.  Bacterial  suspension  containing  concentration  of
approximately L0 clu/mb, of Xanthomonas campestris pv. citri was prepared by dilution
plate technique (Chfton, [958} from 48 hours old culture. This suspension was mixed
with the lukewarm nutrient agar @ 1 mL/25 mbL of medium poured nto the sterilized
Perrt dishes of O cm diameter. These Petr dishes were gently shaken o mix the bacteria
uniformly in the nutrient agar and then alfowed to solidify.

Wells (F e diamo were made in the center of the Petri dishes with the help of
stenlized cork borer. and plant extracts were poured into these wells with the help of
stertlized syrmges. Similarly. I em dise of actively growing culture ol cach ol the fungal
antagonist was placed on the nutrient agar m the center of Petrt dish. All these Petry
dishes were placed i oa refrigerator at 4 °C for 24 hours and then translerred to an
incubator at 28+2 °C for 48 hours and inhibition zones if any were recorded at intervals
ol 240 56 and 48 hours. The experiment was conducted in Completely Randomized
Design (CRDy with three replications m cach treatment and each replication consisted of
three Pewrn dishes. Control was similarly carried out, except, sterilized water poured in the
wells. The data recorded on the inhibition zones were subjected 1o analysis of variance
and the treatment means were compared by LSD test (Steel & Torrie, 1980,

Results and Discussion

Lxeept Ficus religosa (Pipal).all the plant extracts at standard concentration reduced
the multiplication of Xanthomonas campestris pv. citrr stgnificantly (p<0.05) compared
to control (Table 1. Alluon sativion (Garlicy at standard dose exhibited statistically
stgnificant inhibition zones compared 16 other plant extracts. Acacia nilotica (Babool)
inhibited the growth of X. camp. pv. ciord after carlic extract, while Datura alba (Dathura)
and Dalbergia sisso (Shishamy produced similar effect (Table 1), Inhibition zones
exhibited by Acacia modesta and Phyllantlins emblica (emblic) were found o be
statistically: similar while those of Eucalvprus cameldulensis (Sufeday. Bougainvillea
spectabilts and Olea curopaea produced statistically similar effect.

Alliven sativum, Acacia nilotica, Datura atha, Dalbergia sisso reduced the growth of
X, camp. pv. citri by 43.0. 251, 24.0 and 23.67 % over control. Effectiveness of Allium
sarivum ieentrifuged extract) has been proved by Moses & Chandramohan {1993). Akhtar
et al. (1997, b) observed the effectiveness of Acacia nilotica and Acacia modesia against
X. camp pv. citri. Datura alba has also been reported to be effective against X. cam. pv.
malvacearum (Dt ef al., 1999),
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Table 1. In vitro evaluation of plant extracts at standard concentrations against
_ Xanthomonas campestris pv. citri.

Sr. No.  Plant extracts l.nhil)ilions zolnes Percent decrease
after 48 hours (¢cmj over control

l. Allim sativum 3.87 u 43.00
2. Acacia nilolica 2.26b 2410
3. Datura alba 216 be 2400
4, Dalbergia sisso 2.13¢ 23.67
5. Acacia modesta 1.60 ¢ 17.78
0. Phvllanthus emblica 0.66 d 07.33
7. Lucalyprus cameldulensis 0.60 dc 06.67
K. Bougainvillea spectabilis .53 de 05.89
9, Olea curopea 0.10 de Ot 1]
10 Ficus religiosa (control) 0.00 ¢ 00.00
Hl Untreated control 0.00e e

1.5D 06697

Mcean values sharing similar letters in @ column do not differ significantly at 5

significance.

Table 2. Evaluation of antagonistic fungi against Xanthomonas

campestris pv. citri on nutrient agar. 3

Sr. No. Antagonistic fungi Inhibition zones Percent decrease
e (cm) over control
I Aspergillus flavis 1.73 & 10.22
2. Aspergillus niger 1.27 b 14,11
3. Trichoderna sp. .17 b 13.00
4 Paecilomyces lilacinus 1.16 b [2.88
3. Verticillium chilamydosporium 0.77 ¢ 8.59
6. Bacuveria bassiana 0.63 ¢ 7.00
7. Control 0004 -
LSD 035 e

Mcan values sharing similar fetters in a column do not differ significantly at 5 % level of

significance.

Phyviianthus cinblica did not inhibit the growth of X camp. pv. citri so effectively as
described by Akhtar ¢ «f. (1997b). Tt retarded the growth of X. cami. pv. cirri only by
7.33 9% us compared to control. Eucalvprus spp. and Bougainvillea spectabilis checked
the activity ol X. cawnp. pyv. citri by 6.67 % and 5.89 % over control i virro. These had
moderate effect as described by Moses & Chandramohan (1993). Ficus religiosa and
Olea curopaca had no etfect on the acuvity ot the Xanthomonas canpesiris pyv. cirri.

Among the antagonistic fungi, Aspergillis flavas produced maximum inhibition
zones than other antagonists as compared 1o control (Table 2). Aspergillus niger,
Triclioderma spp. and Paccilomyvees lilacinus exhibited statistically similar effect while
inhibition zones produced by Verricillivm chlamydosporium and Baewveria bassiana
were found statistucally simitar. Thus Aspergillus niger, Trichoderma spp., Paecilonmyees
lilacinus. Vervcillivm cldamydopsorium and Beanveria bassiana retarded the growth of
X camp. pv. ciri 1411, 13.00, 1288, 855 and 7.00 % over control. All these
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antagomistic lung were evaluated against the bacterium at 30 “C. Masroor & Chaudra
{1995y reported that Aspergifins spp., produced maximum suantity of antihichics against
Xoocamp. pyo cirioar 20 °C Paeclomyees lilacmis . 4 parasite ol root sanot nematode
flatala, 1985, produces toxms and antibiotics called as paecilotoxms iMinato er al ., 1973)
dke feucmostatm and lilacm tArar ef al., 19732 Trichoderma spp.. has been successively
ased agamst many plant pathogens e.g. Arnullarna mellea by combmed soil fumigation
Baker « Cook. 1974). Verticillium chilamyvaosporiun a parasite ol root knot and cyst
acmatode produces toxins and antibiotics iike verticilin A B, and C, vermicillin and
vernneulin (Fuskiver of., 1979,
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