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ABSTRACT 

The aim of the present study was to check the antimicrobial potential of eleven different aqueous leaf extracts on Xanth- 
omonas campestris, Agrobacterium rhizogenes and Aspergillus fumigatus based on formation of the zone of inhibition 
(ZOI). Prosopis juliflora showed maximum and significant inhibitory effect on the growth of all the three pathogens. In 
case of Xanthomonas campestris the effect of this plant extract was almost equal to the strength of Streptomycin 10 mcg, 
(the metric system uses the term mcg to represent micrograms). Aqueous extracts of some plants formed low zone of 
inhibition. While some plant extracts were comparatively more effective against all the three pathogens (Xanthomonas 
campestris, Agrobacterium rhizogenes and Aspergillus fumigatus). 
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1. Introduction 

The use of plant compounds to treat infection is an age- 
old practice in a large part of the world, especially in 
developing countries, where there is dependence on tra- 
ditional medicine for a variety of diseases [1]. According 
to World Health Organization [2] medicinal plants would 
be the best source to obtain a variety of drugs. In recent 
years attention has been given to natural systems of 
treatment for protection and management against patho- 
gens. Plant extracts have played significant role in the 
inhibition of pathogens and in the improvement of 
quality and yield of food [3]. A large number of plant 
species have been investigated for their antimicrobial 
properties by previous workers, existing antimicrobials 
are not eco-friendly, and the loss caused by the patho- 
genic microorganisms is a matter of concern. 

The use of plant extracts with known antimicrobial 
properties can be of great significance in disease treatments. 

Xanthomonas campestris is a bacterial species, which 
causes a variety of plant diseases, infecting all cultivated 
varieties of brassicas worldwide [4]. Agrobacterium rhi- 
zogenes causes an interesting disease called hairy root, 
due to the abnormal proliferation of numerous roots from 
the site of infection. Agrobacterium rhizogenes is no 
doubt a blessing but sometimes it is an evil by distorting 

the roots of plants and hinders the uptake of water and 
minerals. Diseases caused by the genus Aspergillus are 
named aspergillosis. This includes invasion and damage 
of tissues in an animal that can be widespread and rap- 
idly fatal. For emphasis, aspergillosis is the second most 
common fungal infection requiring hospitalization [5]. 
Aspergillus fumigatus is a fungus of the genus Aspe- 
rgillus, and is one of the most common Aspergillus 
species to cause disease in individuals with an immun- 
odeficiency disease, it cause diseases mostly in animals. 

There is an urgent need to shift towards eco-friendly 
technologies to reduce the loss. Plants produce hundreds 
to thousands of diverse chemical compounds with diff- 
erent biological activities. Natural plant extracts have 
been tested in the laboratory against bacteria and fungi. 
Plant products yield extracts with antimicrobial activities. 
At present quick and effective management of plant dis- 
eases and microbial contaminations is generally achieved 
by the use of synthetic pesticides [6-8]. In developing 
countries such as India they are still being used despite 
their harmful effects [9,10]. Many pathogenic micro- 
organisms and insect pests have developed resistance ag- 
ainst these chemical pesticides [11-13]. Considering the 
deleterious effects of synthetic pesticides on life sup- 
porting system there is an urgent need of alternatives for 
management of pathogenic microorganisms [14,15]. Hence, 
more studies pertaining to the use of plant extracts for 
controlling the disease should be emphasized. *Corresponding author. 
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2. Materials and Methods 

2.1. Plant Material 

Fresh leaves of eleven different plant species free from 
diseases were collected. The leaves were washed thor- 
oughly 2 to 3 times with running tap water, leaf material 
was then air dried under shade. After complete shade 
drying the plant material was grinded in the mixer, the 
powder was kept in small plastic bags with proper label- 
ing. For aqueous extract preparation 5 g of plant material 
were crushed in 25 ml of distilled water and it was fil- 
tered using what man filter paper No. 1. The filtrate was 
collected in sterile bottles and was stored in refrigerator 
at 5˚C until use [16]. 

2.2. Bacterial Culture 

Authentic pure cultures of Phytopathogenic Xanthomo- 
nas campestris and Agrobacterium rhizogenes were ob-
tained from Microbial Type Culture Collection Centre 
[MTCC] Institute of Microbial Technology [IMTECH] 
Chandigarh in lyophilized vial. 

2.3. Fungi Culture 

The culture of fungi was obtained from the Department 
of Biomedical science, A. M. U. Aligarh, the culture was 
maintained on the SDA medium using standard prot- 
ocols. 

2.4. Preliminary Screening for Antibacterial 
Activity 

The preliminary screening was done by well in agar 
method i.e. the bacterial cultures were spread on the agar 
surface using sterile cotton swab, then a well of 5 mm 
was made in the agar medium using sterile cork borer, 85 
ml of aqueous extract were transferred into separate 
wells and plates were incubated at 27˚C for 24 hours, 
three replicates were produced for each extracts [17]. 

2.5. Antifungal Activity Assay 

The antifungal testing was carried using well in Agar 
method. SDA was poured into Petri dishes and allowed 
to solidify, then a well of 5 mm was made in the medium 
using sterile cork borer, 85 ml of aqueous extract were 
transferred into separate wells and plates were incubated 
at 28˚C to 31˚C for 48 hours. Zone of inhibition was 
measured after 48 hours .Three replicates were produced 
for each extract. 

3. Results 

Data on Antimicrobial activity measure as a zone of in-
hibition of aqueous extracts of eleven plant species and 

two antibiotics on Agrobacterium rhizogenes, Xantho- 
monas campestris and Aspergillus fumigatus have been 
shown in Tables 1-3 and represented by the Figures 1-3 
respectively. 
 
Table 1. Zone of inhibition (mm) of aqueous extracts of 
eleven plant species and two antibiotics on Agrobacterium 
rhizogenes. 

S. No Name of plant Part used ZOI (mm)* 

1 Ageratum conyzoides Leaves 0.00 

2 Boerhaavia diffusa Leaves 0.00 

3 Dathura stramonium Leaves 0.00 

4 Euphorbia hirta Leaves 7.5 ± 0.166ª 

5 Hyptis suaveolens Leaves 6.5 ± 0.166b 

6 Jatropha gossypifolia Leaves 0.00 

7 Phyllanthus niruri Leaves 0.00 

8 Prosopis juliflora Leaves 15.66 ± 1.22ª 

9 Solanum nigrum Leaves 0.00 

10 Tridex procumbens Leaves 0.00 

11 Ziziphus jujube Leaves 0.00 

12 Streptomycin (10 mcg) 18.66 ± 1.22b 

13 Tetracycline (13 mcg) 5.33 ± 0.55ª 

*Values are mean of three replicates ± Standard error Values without com-
mon letters are significantly different at LSD P = 0.05. 

 
Table 2. Zone of inhibition (mm) of aqueous extracts of 
eleven plant species and two antibiotics on Xanthomonas 
campestris. 

S. No Name of plant Part used ZOI (mm)* 

1 Ageratum conyzoides leaves 7.00 ± 0.57ª 

2 Boerhaavia diffusa leaves 0.00 

3 Dathura stramonium leaves 0.00 

4 Euphorbia hirta leaves 6.5 ± 0.49b 

5 Hyptis suaveolens leaves 0.00 

6 Jatropha gossypifolia leaves 0.00 

7 Phyllanthus niruri leaves 7.50 ± 0.57b 

8 Prosopis juliflora leaves 14.33 ± 0.33b 

9 Solanum nigrum leaves 0.00 

10 Tridex procumbens leaves 0.00 

11 Ziziphus jujube leaves 0.00 

12 Streptomycin (10 mcg) 16.33 ± 1.21ª

13 Tetracycline (13 mcg) 4.50 ± 0.50b 

*Values are mean of three replicates ± Standard error Values without com-
mon letters are significantly different at LSD P = 0.05. 
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Table 3. Zone inhibition (mm) of aqueous extracts of eleven 
plant species and two antibiotics on Aspergillus fumigatus. 

S. No Name of plant Part used ZOI (mm)* 

1 Ageratum conyzoides leaves 8.33 ± 0.33ª 

2 Boerhaavia diffusa leaves 0.00 

3 Dathura stramonium leaves 0.00 

4 Euphorbia hirta leaves 0.00 

5 Hyptis suaveolens leaves 5.66 ± 0.57b 

6 Jatropha gossypifolia leaves 6.33 ± 0.72ª 

7 Phyllanthus niruri leaves 0.00 

8 Prosopis juliflora leaves 11.00 ± s0.57b 

9 Solanum nigrum leaves 0.00 

10 Tridex procumbens leaves 0.00 

11 Ziziphus jujube leaves 0.00 

12 Streptomycin (10 mcg) 0.00 

13 Tetracycline (13 mcg) 0.00 

*Values are mean of three replicates ± Standard error Values without com-
mon letters are significantly different at LSD P = 0.05. 

 

 

Figure 1. Zone of Inhibition (mm) of Aqueous extracts of 
some plant species and to antibiotics on Agrobacterium rh- 
izongenes. 
 

 

Figure 2. Zone of Inhibition (mm) of Aqueous extracts of 
some plant species and to antibiotics on Xanthomonas cam- 
pestris. 

 

Figure 3. Zone of Inhibition (mm) of Aqueous extracts of 
some plant species. 
 

As is evident from Table 1 leaf extracts of Prosopis 
juliflora, Euphorbia hirta, and Hyptis suaveloens formed 
15.66 ± 1.22 mm, 7.5 ± 0.166 mm and 6.5 ± 0.166 mm 
zone of inhibition (ZOI) around the well in nutrient agar 
Petri dishes. Aqueous extract of leaves of other plants 
shown in the Table 1 did not form any zone. Contrary to 
this extract from Prosopis juliflora leaves showed ma- 
ximum ZOI i.e. 19.66 ± 1.81 mm. Furthermore ZOI 
formed around the antibiotic discs streptomycin (10 mcg) 
and Tetracycline (30 mcg) were 18.66 ± 1.22 mm and 
5.33 ± 0.50 mm respectively. 

Data was analyzed statistically by using SPSS version 
16 (Chicago, USA). Means were compared at 5% level 
of probability; the data revealed that ZOI formed around 
the extract of Prosopis juliflora leaves was significantly 
higher (Plates 1 and 2) than the other extracts. Further-
more it was very much comparable to the zones of inhi-
bition formed around the antibiotic disc of streptomycin 
(10 mcg). It is evident from Table 2 that leaf extracts of 
Ageratum conyzoides, Euphorbia hirta, Phyllanthus 
niruri and Prosopis juliflora formed 7 ± 0.57 mm, 6.5 ± 
0.57 mm. 14.33 ± 0.33 mm zone of inhibition around the 
well in the nutrient agar Petri dishes. The other plants 
listed in the Table 2 did not form any zone of inhibition. 
From the above it is evident that Ageratum conyzoides 
and Phyllanthus niruri formed zone of inhibition around 
the well. However in case of Agrobacterium rhizogenes 
these two plants did not formed any zone. Furthermore, 
ZOI formed around the the antibiotic discs Streptomycin 
(10 mcg) and Tetracycline (30 mcg) were 16.3 ± 1.21 
mm and 5.33 ± 0.50 mm respectively. Prosopis juliflora 
aqueous leaf extracts were showing significant inhibitory 
activity on all the three pathogens the other leaf extracts. 
the Data pertaining to antifungal activity of aqueous ex- 
tracts of eleven plant species and two antibiotics on As- 
pergillus fumigatus revealed that leaf extracts of Ageratum 
conyzoides, Hyptis suavolens, Jatropha gossypifolia and 
Prosopis juliflora formed 8.33 ± 0.33 mm, 5.6 ± 0.57 
mm, 6.33 ± 0.72 mm and 11 ± 0.57 mm Extracts of Pro-
sopis juliflora leaves formed maximum ZOI (11 ± 0.57 
mm) amongst all the listed extracts. Aqueous extracts 
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Plate 1. Antifungal activity of Prosopis juliflora leaf extract. 
 

 

Plate 2. Antibacterial activity of Prosopis juliflora leaf extract. 
 
from rest of the plant samples did not show any zone. Si- 
milarly, no ZOI was observed around the antibiotic discs 
streptomycin (10 mcg) and tetracycline (30 mcg). 

4. Discussion 

According to Baur [18], the activity is resistant if the ZOI 
is less than 8.00 mm, intermediate if greater than 11.00 
mm. Comparing this Xanthomonas campestris, Agrobacte- 
rium rhizogenes, and Aspergillus fumigatus could be 
regarded as sensitive to aqueous extract of Prosopis juli-
flora. The aqueous extracts of some plants did not form 
any ZOI; this could be due to compounds of other class 
un dissolved in water. Aqueous extract of Hyptis sua- 
veolens formed low ZOI probably due to compounds of 
class partially dissolved in water. Other test plant extracts 
that did not form inhibitory zones may not contain the 
water dissolving active antimicrobial compounds or con-
tain it in other complex forms un dissolved in water. Sta-
tistical analysis (ANOVA followed by LSD P = 0.05) of 
the data on antifungal activity of aqueous extract of 
eleven plant species and two antibiotics on Aspergillus 
fumigatus indicate that ZOI formed around aqueous ex-
tract of Prosopis juliflora and Ageratum conyzoides 
leaves were significantly high in comparison to that of 
Hyptis suaveolens and Jatropha gossypifolia. In the pre-
sent study the evaluation of antimicrobial activity of 
aqueous plant extracts was based on formation of zone of 
inhibition around the 5 mm well on the Petri dishes filled 

with nutrient media and smeared with test pathogens. In 
general data on antimicrobial activity of eleven plant 
species and two antibiotics on Xanthomonas campestris, 
Agrobacterium rhizogenes, and Aspergillus fumigatus. 
Prosopis juliflora showed maximum and significant in-
hibitory effect on the growth of all the three pathogens. 
Furthermore in case of Xanthomonas campestris the ef-
fect of this plant extract was almost equal to the strength 
of Streptomycin (10 mcg). 

No doubt this piece of work seems to be ordinary, but 
in real sense this study can help us in achieving the target 
aim to reduce or to eradicate the target pathogens in an 
eco-friendly way, furthermore the leaf extracts were ob-
tained from mostly weeds, weeds are unwanted plants or 
plants out of place, so we have tried to obtain the target 
aim by mixing the plant extracts in water, that too is not a 
costly approach and the results are satisfactory. 
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