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Biological control of plant pathogens utilizes one microorganism to eliminate
or reduce the disease caused by another. A Grape (Vitis vinifera L) is a one of the most
economic fruit crops. The grapes are mostly infected by fungal pathogens. In grapes fruit
rot disease caused by Botrytis cinerea and A.niger. The present study was undertaken to
isolate and identification of fruit rot pathogens. The T.viride and T.harzianum were
used to control the pathogens by in vitro method and compared with chemical fungicide.
Among this study T.harzianum showed high inhibitory property against A. niger (52mm
in 288 hours) and T.viride (63mm in 288 hours) showed high inhibitory property against
Botrytis cinerea. In culture filtrates of T.viride and T. harzianum (5%, 10%, and 15%)
were tested against pathogens. The maximum growth inhibition percentage of test
pathogens was at 15% culture filtrate of T. harzianum (24.86%) and T.viride (27.10%). In
disc diffusion method, Thiophanate methyl was used as chemical fungicide against test
pathogens. B.cinerea was produced clear zone within 72 hrs. The A. niger does not
inhibited by chemical fungicides. The growth of test organisms in PDA medium with
different pH concentrations (4, 5, 6, 7 and 8) were also tested. In that, the optimum
growth of test pathogen such as B. cinerea were noticed in pH5 (35mm) and A. niger pH6
(53mm). Application of bio control agent’s was sprayed in grapes to control these pathogens.
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A grape is a non-climatic fruit that grows
on the perennial and deciduous woody vines of
the genus vitis. Grapes are small round or oval
berries that feature semi- translucent flesh encased
by a smooth skin. Some contain edible seeds while
others are seedless.  Grapes are covered by a
protective, whitish bloom.  Grapes can be eaten
raw or they can be used for making jam, juice, jelly,
vinegar, wine, grape seed extracts, rasins, and

molasses and grape seed oil.  Approximately 71%
of world grape production is used for wine, 27% as
fresh fruit, and 2% as dried fruit.  Grapes excellent
sources of manganese and good sources of vitamin
B6, thiamin (vit B1), potassium, vitamin C 1.

Botrytis cinerea Pers, is a destructive
pathogen of grapes and other small fruits
throughout the world 2. Early botrytis rot of grapes
is a new development in an old disease caused by
botrytis cinerea. A brown rot of grapes starts in
mid season and may continue to develop until
harvest in the absence of rain.  The disease may
affect only a few grapes or most all the grapes in a
cluster.  Infection takes place during bloom.  The
fungus invades the stigma and style and then
becomes latent in the necrotic stigma and style
tissue at the stylar end of the grape 3. Additionally,
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pre and post harvest decay caused by Aspergillus
niger 4. It is a post harvest disease.  High storage
temperature and humid conditions favour the
development of the disease.  The fungus enters
the berries through the injuries caused due to poor
post harvest handling operations
Chemical control of soil borne pathogens provides
certain degree of control but at the same time have
adverse effect on environment affecting the
beneficial soil microorganisms. Biological control
using either natural products or antagonistic
microorganisms proved to be successful for
controlling various plant pathogens in many
countries 5. Trichoderma is the most commonly
used fungal biological control agent and have long
been known as effective antagonists against plant
pathogenic fungi.

The present study was aimed at
Trichoderma species namely T.viride and
T.harzianum was tested against the fruit rot
pathogens of grapes.

MATERIAL AND METHODS

Sample collection
The sample was collected from fruit stall

of Thanjavur district, Tamil Nadu, India. The sample
was brought to the laboratory and stored in
refrigerator at 4°C for further biological analysis.
The Trichoderma viride and Trichoderma
harzianum were collected from Sri Amman Biocare.
A production of biofertilizer and biocontrol unit.
Thirukkanurpatti, Thanjavur.
Isolation and identification of fungi from grape
samples

After sample collection, serial dilution was
performed for isolating microbial growth from the
collected samples. Isolated fungi were identified
based on cultural and morphological characteristics
using lactophenol cotton blue staining 6,7.
Culture filtrate method

Antibiotic interaction was carried out the
culture filtrate of T.viride and T.harzianum and
added separately to the cooled PDA medium to
give the concentration of 5%, 10% and 15%. The
PDA medium was dispersed in petriplates and allow
to solidify. After solidification the pathogens were
cut (6 mm) and inoculated at the centre of the plates.
The plates were incubated at 27°C for 7 days 8.

The percent inhibition of growth was
calculated as follows.

Growth in control-growth in treatment 
% of inhibition of growth 100

Growth in control
×

Antagonistic activity
The bio control agent Trichoderma viride

and Trichoderma harzianum were selected to
study the antagonistic activity against Botrytis
cinerea and Aspergillus niger isolated from test
sample. The Potato dextrose agar medium was
prepared and poured in to the Petriplate. After
solidification 6mm diameter of pour culture of
Trichoderma viride against Botrytis cinerea and
Aspergillus niger was placed on the PDA medium
in opposite direction.  Another set of plates
Trichoderma harzianum against Botrytis cinerea
and Aspergillus niger was placed on the PDA
medium in opposite direction. The plates were
incubated at 27± 20 C for 15 days and the results
were noted at every 72 hours on 3, 6, 9, 12 and 15th
days respectively 9.
Disc diffusion method

The PDA medium was prepared and
sterilized at 1210 C for 15 minutes and allow it to
cool approximately 500C. Then the medium was
poured into the sterile Petriplate. After
solidification the isolated pathogens Botrytis
cinerea and Aspergillus niger were swabbed on
the agar plate with help of sterile cotton buds 10.
Effect of pH

The PDA medium was prepared and pH
was set at different level such as 4, 5, 6, 7 and 8
respectively by adding 1% NaOH and concentrated
HCl. Then the media was autoclaved and poured
into Petriplates.  The pathogen nearly 6 mm diameter
range was inoculated and incubated at 270 ±20Cfor
72hours 7.
Application

The 2% of Trichoderma viride and
Trichoderma harzianum solution was prepared
and foliar spray over the harvested grapes and
stored in 30°C.Control was maintained separately.
The results were observed and recorded 11.
Statistical analysis

All the experiments were conducted at
least thrice. The results were statistically analysed
by using arithmetic mean and average 12.
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RESULTS

Isolation and identification of fungi from infected
Grapes

The infected grape sample was collected
from fruit stall of Thanjavur district, Tamil Nadu,
India. The infected grape sample was inoculated
into potato dextrose agar medium and incubated.
After incubation period, the plates were examined
for the fungal colonies were observed and
identified based on the morphological and spore
characters by Lacto phenol Cotton Blue staining
method.
Culture filtrate method

The sterilized culture filtrate of
Trichoderma viride and Trichoderma harzianum
was used to determine the potential to inhibit the
mycelia growth of Aspergillus niger and Botrytis
cinerea.  The culture filtrates (non volatile) from
two Trichoderma species inhibit the growth of test
microorganisms. Trichoderma harzianum which is
inhibitory the growth of test fungi (Botrytis
cinerea) by 26.50% and Aspergillus niger by
23.22% at 15% concentration. Trichoderma viride

which inhibitory the growth of test fungi Botrytis
cinerea by 24.44% and Aspergillus niger by
29.77% at 15% of concentration.( Table-1)
 Antagonistic activity

Trichoderma viride and Thichoderma
harzianum were growing quickly and dominate the
pathogen Botrytis cinerea within 12 days. After
15 days the pathogens completely inhibited by
antagonist of Trichoderma viride and
Thichoderma harzianum. T. harzianum wa
inhibited the growth of  A.niger within 21
days.(Table-2)
Disc diffusion method

After incubation period, the plates were
examined the pathogen Botrytis cinerea inhibited
in disc diffusion method by commercially available
systemic fungicide Thiophanate methyl 70%WP.
The 25mm clear zone was observed in 72 hrs, the
zone was maintained till 120 hrs but the pathogen
tolerate the chemical fungicide and grew on the
zone respectively 3mm on 168 hours, 6mm on 216
hours and 8mm on 264 hours. The A.niger was
does not inhibited by chemical fungicide. The
results were recorded. (Table 3)

Table 1. Culture filtrate method

Trichoderma harzianum Trichoderma viride

% of B.cinerea % of A.niger % of B.cinerea % of A.niger % of
culture (mm) growth (mm) growth (mm) growth (mm)  growth
 iltrate inhibition inhibition inhibition inhibition

0 63 - 90 - 63 - 90 -
5 54.3 13.80 79.1 12.11 55.7 11.58 76.2 15.33
10 49.5 21.42 74.3 17.44 51.2 18.73 69.5 22.77
15 46.3 26.50 69.1 23.22 47.6 24.44 63.2 29.77

· Values are mean.
·The experiment was performed by maintaining three replicate pertreatment

Table 2. Dual culture method

hours T.viride (in mm) T.harzianum (in mm) B.cinerea (in mm) A.niger (in mm)

72 24 24 26 26 16 17 47 45
144 46 37 49 37 23 25 53 49
216 60 45 66 49 25 25 45 35
288 63 51 69 52 21 22 39 34

·Values are mean.
·The experiment was performed by maintaining three replicate per treatment
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Effect of pH
The organisms were cultivated in various

concentration of pH like 4, 5, 6, 7 and 8. Maximum
mycelial growth of B.cinerea was noticed in pH5
(35mm) and minimum growth in pH 4 and 8
(24mm).Maximum mycelial growth of A.niger was
noticed in pH 6 (53mm) and minimum growth in pH
4 (35mm) (Table-3).
Application

The bio control agents Trichoderma
viride and Thichoderma harzianum treated grapes
and control grapes were stored separately upto 12
days. The treated post harvested grapes were
observed without fungal infection and spoilage.
Whereas the untreated control grapes were
observed fungal infection and spoiled with sour
smell on 7th day.

suppression of plant pathogen13. The volatile
compounds from T.viride suppress the mycelial
growth of B.cinerea and control the A.niger. This
work is in conformity with 14 .

In culture filtrate method, the maximum
percentage of inhibition of the growth of the test
pathogens were at 15% culture filtrate of T.viride
and T.harzianum. In our study similar to B.cinerea
was suppressed by Pseudomonas antimicrobica
in vitro and strawberry leaves. Antifungal
compounds were detected in cell-free filtrates of
the bacterium 15.

In disc diffusion method, both the test
pathogens  B.cinerea  and A.niger  resistant the
chemical fungicides thiophanate methyl 70% WP.
The present research was correlated with disease
management has been dependent upon synthetic
chemicals, with new compounds replacing old
chemical groups as fungicide resistance
develops16.

Biological control of post harvested
diseases (BCPD) has emerged as an effective
alternative. Because wound – invading
necrotrophic pathogens are vulnerable to
biocontrol, antagonists can be applied directly to
the targeted area (fruit wounds), and a single
application using extending delivery systems
(drenches, line sprayers, on-line dips) can
significantly reduce fruit decays 17.

Finally it was concluded that T. viride and
T. harzianum used to control the fruit rot disease
causing fungal species from grapes. Trichoderma
isolates reduce the growth of the pathogens
significantly and, therefore, can be incorporated
for integrated disease management of plant
pathogens. The degree of antagonism was varied
between and within species of Trichoderma
against the tested plant pathogens.

CONCLUSION

Biological control is a promising tool to
maintain current level of agricultural production
while reducing the release of polluting chemical
pesticides to the environment.  It is a complex
process made up from several successive steps
generally initiated by a remote sensing of host
which stimulates directed growth, subsequently
contact is made between fungal antagonist and
host (pathogen) surface. The mechanisms

Table 3. Disc diffusion method
(Thiophanate methyl 70% WP) and effect of pH

Hours B.cinerea A.niger
(zone in mm) (zone in mm)

72 25 6
168 22 6
216 19 6
264 17 0
pH B.cinerea A.niger

(in mm) ( in mm)
4 24 35
5 35 37
6 29 53
7 26 46
8 24 36

·Values are mean.
· The experiment was performed by maintaining three
replicate per treatment

DISCUSSION

In our study findings Trichoderma
harzianum and Trichoderma viride were used as
a biocontrol agent against fruit rot pathogens of
Aspergillus niger and Botrytis cinerea.

In antagonistic activity, T.harzianum was
found very effective in inhibiting the growth
suppression on A.niger and control the
B.cinerea.In our results were correlated with
volatile and non-volatile compounds produced by
microorganisms may be involved in the
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employed by biocontrol agents to effect biological
control of plant diseases are many and complex,
and their use varies with the kind of biocontrol
agent, pathogen and host plant involved in the
interaction. As with so many other aspects of
science, basic knowledge about the mechanisms
involved in the biocontrol process will be of
immense value to those intent on developing new
methods for utilizing biocontrol agents.
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