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Abstract

Streptomyeine sulpliate and - garlic ¢ i saivann extract were  tested ac ditferent
concentratons against the multiplication of Xawwthomonas campestris pyv. citri on nutrient agar
ustng dual culture assays, 'The eftective concentration and their combination was then applied on
the areenhouse grown citrus plants inoculated with the strain of bacterium tested in lah. The
antibiotic and garlic extract inhibited the bacterial multiplication at all doses significantly (P<0.05)
compared o control. Streptomycine sulphate at 1% was most effective followed by 0.2 % and 0.1
Coconeentration against the muluplication Xo camp. py. cin. Garlie extract used at standard dose
(S5 andd S/10 sienificantdy inhibited the multplication of X camp. pyv. citri compared to contral
but 1t swas more etfective when used with 001 % concentration ol streptomycine sulphate, Thus

streptomycine sulphate + A sativion at 0.0 ¢

< + S concentration, were the best in reducing the
arowth of bacterium followed by 001 S and 875 and 0.1 % + S/10 combinations. Garlic exiract
proved etfective 7 vitro but was not so eftective on the ioculated plants grovn in green house,
However: ds application at S/10 concentration plus 0.1 % concentration of streptomycine sulphate
reduced 513 ¢ canker disease over convol compared 1o 60 % reduction in discase by the

appheation of streptomyene sulphate atone ¢at | % concentration).
Introduction

Citrus canker caused by Xanthomonas campestris py. citri (Hasse)y Dyce is a wide
spread disease in the citrus growing arcas of the world, reducing yield and market value
ol the Irwits (Rangaswamy, 1962; Singh. 1998). This discase occurs commonly in citrus
orowing regions of the Punjab alfecting leaves, twigs and [ruits of plants (Hafiz & Sattar,
1052y, In Punjab. citrus s mainly grown i the districts of Sargodha, Taisalabad,
Sheikhupura, Multan, Sahiwal and Khushab (Khan, 1987). A survey conducted in three
Tehsils of Faisalabad revealed 10-12 % incidence of crtrus canker (Khan er al., 1992).
The merdence of canker discase has been recorded 8.78 ¢ and 10.2 % al Postgraduate
Agrteultural Rescarch Staton and University ol Agriculture, Faisalabad, respectively
{Rehman, 1999y,

F'o manage citrus canker. use of resistant rootstock is the best method. But durable

Ce

host resistanee is scaree in local/exotic eitrus varieties, hence the chemical and biological
control is the best alternative 1o manage disease. The use of chenicals and biocontrol
agents o manage citrus canker has been reported (Pal & Chand. 1983 Lette er af.. 1987
Moses & Chandramohan. 1993: Masroor & Chaudra, 1995). Application  of
strepltomyeine sulphate and Agrimycin-100 (@ 0.2 % conc.) on inoculated citrus plants
resulted e 41 and 31 ¢ decrease in canker disease over control after 45 days (Khan ¢f
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af 10920 Studies were varried out to compare various concentralions ol garfic extract
and strepromycine sudphiate moviro and on the citrus plams inoculated swith Xaniliomonas

CAMPestiis py iy
Materials and Methods

In-vitro evaluation of different concentrations of streptomyceine sulphate and garlie
extract against X, campestris: Steeptomyeine subphate at 1000 and 0.2 9% and garlic
cxtract (75 myg of carlic extract + 25 ml. water), S/5 and S/10 were used. Sterilized Peut
plates confaining one mil. suspension (having 10° cfu/mbL) of X. camp. pv. citri were
pouared yith 25 mil. of sterifized Tuke-warnt nutrient agar. The Pewi plates were gently
shaken to mis the bacterial suspension with nutrient agar and allowed 1o solidify. With
the hielp ofa steritized cork borer, 1 em diam. wells were made in the center of cach Petri
plate and the weatments were applied with the help ol stertlized syringes. For cach
freatient there were three replications, These Petri plates were placed i refrigerator at 4
C or 24 hours and then wansferred (o an ineabator at 2822 “C for 48 hours, The
mhibitton zones were recorded at 24, 36 and 48 hours interval after inoculation. Control
was stbarhy treated exeept sterilized water poured o the wells, The data recorded on the
mhibitton zones were statisticalty analysed and the treatment means compared by Least
Srentticant Dilference Test iSweel & Torrie, 19800,

Evalnation of effective concentrations of antibiotic and plant extract against X.
camp. pyv. citri op greenhouse grown citrus plants: One year old healthy citrus plants
were purchased from local nursery dealer and transplanted i pots tone plant/pot). These
pots were placed outside i the greenhouse of Department of Plant Pathology. University
of Acnculture, Faisalabad. After 15 davs. steptomvein sulphate at 1 % garlic extract al
standdard conce. and their combination (0.1 streptomycine sulphate + S/10 garlic exiract)
were sprayved on the adasial surface of civus plants. There were three replications for
cach freatment (2 pots/rephcation). After 24 hours ol these treatments the plants were
well trrieated and covered with polyethyviene bags for (wo hours™ humidity. Aquceous
<taspension of the bacterivm prepared from actively growing culture of X camp. py. cirri
was inoculated with the help of spraving machine with a pressure of L1 kg/em™. The
plants inoculated with pathogen only served as controb. Data on the discase severity were
recorded a5 davs mterval according (o a scale described by Crosall ef «of. (1952) and
stttistically analyzed.

Resutts and Discussion

Streptomyeine alone or in combination with garlic extract significantly (P<0.05)
reduced the multuplication of Xanthomonas campestris pv. citrt compared to antreated
control (Table . Sueptomyeine sulphate at three concentrations produced almost similar
eltect (monsigniticant mhibttion zones). however, garfic produced statistically difterent
mhibition zones at standard, $/5. S/10 concentrations respectively. Garlic extract at the
three concentrations produced significant inhibition zones compared to control. Garlic
extract @ S/5 and S/10 when combined with 0.1 % concentration of streptomycine
sulphate was signiticandy effective compared o its combination at standard dose with

0.1 ¢ concentration of streptomycine sulphate (Table 1),
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Table 1. In vitro evaluation of different concentrations of garlic extract and
streptomycine sulphate against Xanthomonas campestris py. citri.

Inhibition Percent decrease

Treatments Cone, ) X
T Jover control

I Streptomyaine sulphate I % 403 a 4478
2 Steptomyeine silphate 0.2 < 3,70 ab 41
3. Streptomyeine sulphate 0.1 % 370 ab 4111
4. Sueptomyeine sulphate + carlic 0.1 +%5/10 343 ub 38.11
S Streptomyeine sulphate + varlic 01+ 8/5 3.30ah 36.07
0. Carlic S 2.90°b 32.20
7. Garhie S/ 173 ¢ 1v.22
N Steptomyeine sulphate + garlic 0.1 +5/5 .57 ¢ 1744
Y. Cuarlic S/10 1.57 ¢ 1744
0. C ontrol 0.00d

1SD 0.7749

“Indicates standard coneentration
Mean values sharing similar Tetters o a cotumn do not ditfer significantly at P < 0.05

The bacterieidal properties ol streptomycine sulphate against X, campestris py. citri
have  been reported byoseveral research workers (Nirvan, 19600 Balaraman &
Purusotmar, 1981 Khan er «f., 1992). However, Leite er «f. (1987) and El-Goorani,
(19891 reported the ineffectiveness of this antibiotic against citrus canker discease. Percira
efal (1981 used streptomyeine + dihydrostreptomycin at 200 g/ha and achieved best
results i controfling citrus canker discase. Khan ¢z «f. (1992) found that streptomyceine
sulphate reduced the multiplication ot X0 camp. py. citri in vitro and gave 31.7 %
decrcase mdisease severtty on greenhouse grown citrus plants.

The efticacy ol Allinn sativiem against citrus canker bacterium has been reported by
Moses & Chandramohan (19933, After testing the garlic and streptomycine sulphate al
difterent concentrations when applied singly or in combination on the inoculated citrus
plants there was a signilicant reduction in canker discase severity after 45 days in plants
spraved with streptomycine sulphate (1 %) or with combined application of the antibiotic
(0.1 %) and earlic extract 15710 Table 2). However, garlic extract alone, although proved
effective in vitro was statistically ineffecuve in controlling citrus canker discase on green
house grown plants. Streptomyceine applied at 1 % concentration controlled 59.4 %
discase severity over control. When this antibiotic was applied at 0.1% concentration
aongwith S/10 carlic estract. canker discase was reduced to 51 % over control. This
mdicated tarrly good compatibility ot streptomyetne sulphate with garlic extract in
controllimg citrus canker. To find out proper ratio of these combinations, further studies
are required by including a suitable insecticide (1o control citrus leat” minor) under ficld

conditions.
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