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ABSTRACT
Mango belongs to family Anacardiaceae and its genus is Mangiferae. The production of mango is affected
due to various factors like extreme temperature, high humidity and different diseases caused by bacteria,
fungi, viruses etc. Mango anthracnose is one of the fungal diseases, caused by C. gloeosporioides which is
responsible for huge losses in mango plantation. Out of four different fungicides which were used along
with one control treatment like (Score, Amistar Top, Curzate and Revus) Score found to be most effective
against the growth of fungal pathogen Colletotrichum gloeosporioides at all concentrations at 5 days
interval as well as 9 days interval. The experiment was designed in Complete Randomized Design (CRD).
Maximum growth of fungus was observed in control (49.5033mm) at 10ppm at 5 days interval and
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minimum growth was in Score (5.4966mm). Maximum growth of fungus was observed in control at 20 ppm
at 5 days interval followed by Revus, Curzate, Amistar Top and Score (48.5433,41.2922,39.6166,26.2866
and 5.41mm respectively). Maximum growth of fungus was observed in control and minimum growth was
in Score (50.66and 5.08 respectively) at 50ppm at 5 days interval. Maximum growth of fungus was observed
in control treatment (50.422mm) and minimum growth was observed in Score (4.95mm) at 100 ppm at 5
days interval. Maximum growth of fungus was recorded in control treatment and minimum growth was
observed in Score at 10 ppm at 9 days interval (89.2and 9.67 respectively). Maximum growth of fungus was
recorded in control at 20 ppm at 9 days interval followed by Curzate, Revus, Amistar Top and Score
(89.33,75.413,71.83,30.01and 9.48 respectively). Maximum growth was of fungus observed in control
treatment (89.351mm) and minimum growth was in Score (8.07) at 50 ppm at 9 days interval. Maximum
growth of fungus was observed in control treatment followed by Revus, Curzate, Amistar Top and Score
(90.00, 57.299, 51.52, 24.44, 7.3922 respectively). Out of three plant extracts which were used along with
one control treatment like (Neem, Aloe Vera and Moringa) Moringa found to be most effective at 10%
concentrations at 5 days interval followed by Neem, Aloe Vera and Control (32.32,47.448,49.96 and 67.532
mm respectively). Maximum growth of fungus was observed in control treatment (73.793mm) and
minimum growth was observed in Moringa (29.89 mm) at 15% concentration at 5 days interval.
Key words: Mango, anthracnose, fungus
INTRODUCTION
Mango (Mangifera indica L.) is regarded as the most famous and commonly utilized fruit crop by a large
number of people in the tropical regions usually in the developed countries. Most of the countries are
shipping a huge quantity of fruit towards the European as well as United States markets and they compete
on the basis of quality and price (Arauz, 2000) and out of total production of mango 98% is achieved from
the developing countries and developed countries import 80% of the mango fruit throughout the world
(Onyeani et al., 2012). Mango trade on international level is dominated by specific varieties such as Tommy
Atkin as well as Keitt (FAO, 2003). It is an important fruit crop of Pakistan and belongs to the flowering plant
genus Mangifera and its family is Anacardiaceae. Pakistan is granted with best agro climatic zone which is
favourable for the growth of different types of crops, fruits and vegetables. As for as fruit production is
concerned in Pakistan, mango fruit rank 2nd in the country (Anonymous, 2011) and at 4th in term of export
(Maqbool et al., 2011). Punjab and Sindh are main mango producing regions in Pakistan and Sindhri and
Chaunsa are the major high yielding varieties of mango. In Pakistan the Sindhri, Samar Bahisht, Chaunsa as
well as Anwar Ratoleete are the main cultivated mango varieties. Mango is main component of diet in most
of the countries of the world (Mukherjee and Litz, 2009). The area in Pakistan on which mango is being
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cultivated is 167-5 thousand ha and 1732 thousand tons is the production of mango per ha (FAO, 2016).
Mango fruit has charming taste and aroma and its nutritional value is very high (Ibarra, Ramos, &
Hernandez, 2015). Mango remains have large value of lipids protein and carbohydrates which can be used
in the food industry (O`Shea et al., 2012). Mango is attacked by a number of disorders as well as diseases
almost at each developmental stage from seedling to fruit formation (Alemu, 2014). Fungal diseases are
responsible to crop losses and export losses are due to postharvest diseases (Prakash, 2004). The mango
fruit and tree are commonly host for various pathogens especially fungi which are responsible for
postharvest rot of fruit throughout the world (Diedhious et al., 2007). Rajwana et al (2011) described that
the quality of mango fruit was reducing in Pakistan because of some factors such as infestation of pests,
diseases as well as due to certain physiological disorders. It is no doubted that different mango diseases
are spreading in different areas of country and anthracnose, root rot, dieback diseases as well as some
others (wilts and cankers) are usually infecting the crop (Nafees et al., 2013). The mango is regarded to be
attacked by many diseases that destroys different parts of plant. Sooty mould (Capnodium romasum or
Tripospermu macorium), Powdery mildew (Oidium mangiferae), leaf blight (Pestaloptiopsis mangiferae),
root rot (Rhizocotonia and Fusarium species), stem blight or die back are highlighted as fungal diseases
(Khalid et al., 2002).The different pathogens such as bacteria, fungi, viruses and other microorganism which
are sources of anthracnose, powdery mildew, bacterial blight, malformation and mango decline diseases
are problematic factors for mango farmers in the production of mango fruit in Pakistan (Khalid et al., 2002).
Out of these diseases, anthracnose of mango which is due to C. gloeosporioides is the very dangerous
disease of mango (Ploetz, 2003)
Anthracnose is one of the fungal pathogens having sunken lesions, dark to brown spots on leaves, stems,
foliage as well as on fruits. Anthracnose is commonly is reemerging problem of mango throughout the
world. It is regarded as most damaging and harmful disease of plants according to economic point of view
having a diverse number of host ranging from grasses to tree plants (Abang M.M., 2003). Anthracnose of
mango has been found in all those areas of the world where climatic conditions favor the mango production
and is considered most damaging disease in field condition as well as postharvest disease of mango fruit
(Sangeetha and Rawal, 2009). Anthracnose cause reduction both in fruit production and fruit quality.
Almost all mango varieties are affected due to mango anthracnose. The most damaging effect of mango
anthracnose can be seen in the regions where at the time of flowering and fruit setting it rains. The conidia
having a structure conidiophore (which is a single celled structure) is an infective part of Colletotrichum
pathogen. Thick walled mycelia of dark color are produced by the pathogen which may be light in color at
tips.
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In mangoes flowering and the early stage of fruit development are supporting stage of infection. The
anthracnose causing pathogen has the ability to enter into green mango fruits and remain dormant until
the ripening of fruit. After the ripening of fruit, the anthracnose pathogen has the ability to reactivate due
to physiological changes regarding to ripening process and the changes may be lesion development with
fruit spoilage, spot development on leaves especially at leaf margins (Assis, J.S. 2004). Colletotrichum genus
is one of the important plant pathogen which is responsible to cause an anthracnose in variety of plants
including vegetables, cereals, fruits, ornamental plants as well as on grasses in tropical and temperate areas
(Rojas et al., 2010). Earlier the Colletotrichum gloeosporioides was considered as widespread species and a
large number of host plants are affected by this pathogen including fruits of tropical area (Phoulivong et
al., 2010). Latest studies described that fungal pathogen Colletotrichum is one of the Pathogens of scientific
as well as economic importance (Dean et al., 2012).
There are many fungal genera which are responsible to cause mango anthracnose disease such as Elsino
spp., Diplocarpon spp. and especially Colletotrichum species and these Colletotrichum species are major
reason to cause loss in most of the tropical fruit plants. The pathogen Colletotrichum gloeosporioides
belongs to class Deuteromycetes and its order is Melanconales. The sexual stage of fungus is telomorph or
Glomerella but of least significant in disease cycle and the sexual stage or anamorph i.e., Colletottrichum
which responsible to cause mango anthracnose disease. The anthracnose pathogen is widespread
pathogen by which all the parts of plant are attacked at any stage of growth. Glomerellla the perfect stage
and Colletotrichum the imperfect stage may exist on same host as well as on same parts of that host plant.
However, the symptoms as well as spore of pink colour are not produced by Glomerella on agar as that of
Colletotrichum (Abang M.M., 2003).
The pathogen may damage different parts of mango and cause severe infection in young fruits (Pitkethley
and Conde, 2007). The disease incidence may be 100% on fruits which are produced under very humid as
well as wet conditions due to the attack of this pathogen Colletotrichum gloeosporioides (Arauz, 2000). The
fruits which look healthy at the time of harvesting may develop larger symptoms of anthracnose very
quickly after ripening and the fruits which are infected at maturity stage carry this fungal pathogen into
storage conditions and are responsible to cause a huge losses during storage as well as in marketing
(Haggag, 2010). Yield losses due to this disease are observed 2-39% (Prabakar et al., 2005), in the month of
July losses increase more than 47% while 51.7% losses are observed in the month of august (Prabakar et
al., 2005). For the development of Lasidodioplo diatheobromae the optimum temperature of twig blight is
between 20 -30° C (Adeniyi et al., 2011).
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Rain, temperature and humidity are the primary abiotic agents which affect the onset of various diseases
of mango. Stem end rot, Aspergillus rot and anthracnose are more dominant under high humidity as well
as in moist condition (Iram et al., 2013).In the regions with heavy rainfall at the time of flowering and fruit
setting, anthracnose is more dominant lead to heavy fruit losses upto 35% (Martinez et al., 2009). Spores
of C. gloeosporioides are spread by rain drops but the spores of Alternaria spp. are dispersed by wind (Iram
et al., 2013). The mango anthracnose disease is managed by using the different control strategies such as
sanitation practices, discarding of infected portions and parts of host which promote infection by the use
of KNo3 which promotes flowering by the use different biological and chemical control strategies (Prusky
et al., 2009).
In the light of these facts the current work has been done keeping in view the following objectives.
OBJECTIVES


To isolate and study the pathogen associated with the diseased parts.



To evaluate the fungicides against this pathogen and to find out the most effective against C.
gloeosporioides.



To meet the commercial production of mango at global level.
MATERIALS AND METHODS
Sample Collection:
The diseased leaves, twigs, flowers and fruits samples of mango with typical symptoms were collected
from the AARI and nine square area of UAF and were brought to the mycology lab for further proceeding.
Preparation of medium
Potato dextrose agar (PDA)
For the preparation of 1litre of media following ingredients were used.


Peeled potato

400gm



Agar-agar

20gm



Glucose

20gm



Distilled water

1000ml

For the preparation of media such as PDA, 400g of peeled potato were boiled in 1 liter of sterilized water
in the pan for 10 to 15 minutes in order to get starch in a boiling water. After the cooling of water the
remaining ingredients were added into this starch containing water by thoroughly mixing it in the flask.
After this the media was autoclaved at a temperature of 121˚ C, maintaining the fifteen psi pressure for
thirty minutes. Then the flask media was allowed to cool at a temperature of 54° C. Then flask media as
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well as petri dishes were taken out from the autoclave. At the end this flask media was poured into the
sterilized petri dishes. To avoid the contamination all procedure was done in a chamber.
Isolation:
The pathogen was isolated from the infected leaves, twigs, flowers and fruits by cutting a small section of
anthracnose infected portion and healthy piece of leaves, twigs, flowers and fruits. Then surface
sterilization was done by applying 0.1% NaClO for 1 to 2 minute and then was washed with distilled water
2-3 times. After this it was placed into the already prepared media and was incubated at 25-28°C.
Identification:
The pathogen was identified under light microscope by keeping in view the growth pattern, morphology as
well as colony color of pathogen.
In-Vitro Evaluation of Fungicides
For the evaluation of various fungicides in the lab condition, 4 fungicides were selected to check the
sensitivity of Colletotrichum gloeosporioides. During the experiment PDA medium as a control as well as
with fungicides such as [Revus (Mandipropamid @ 250g/l, Syngenta), Curzate (Cymoxanil @ 600g/kg, Du
Pont), AmistarTop (Azoxystrobin @ 180g/l + Difenoconazole @ 740g/l, Syngenta), and Score
(Difenoconazole @250g/l, Syngenta)] at four (10,20,50 and 100 ppm) different concentrations were
examined against the pathogen Colletotrichum gloeosporioides under vitro condition by following the food
poisoned technique. The stock solutions by thoroughly mixing the PDA of 100mm with 100ml fungicides
(by using 1gram of these fungicides into the 100ml of sterilized water) were formed. Petri dishes of 9cm
size were filled with 20ml of media and 4-5 days old culture with mycelia growth of 5mm was inoculated in
the center of each petri plate and then these plates were incubated at 25±1°C.Four replications were
maintained of each treatment. Colony diameter was measured in (mm) of all the treatments and reduction
in growth due to these fungicides was checked.
Evaluation of Plant Extracts against the growth of Colletotrichum gloeosporioides
All leaves of Aloe Vera (Gawar paatha), Azadirachta indica (Neem) as well as Moringa (Sohangana) were
collected from the forestry area of University of Agriculture Faisalabad and these were brought to mycology
lab for further proceeding. Firstly, these leaves were washed with the help of distilled water and then dried.
After drying the juice of each material was extracted one by one by using 50 milliliter of water and 250
gram of material in the electric juice machine. Then each juice was sieved with the help of muslin cloth,
then required amount of 250 milliliter were set with flasks and 2g of detergent was added then the extracts
were transferred to the transparent plastic bottles with tags, these bottles were stored at cool temperature
for 24 hours at normal cooling temperature. On the second day 50 ml of distilled water was again added to
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the solutions. Two concentrations 10% and 15% of each plant extract were used.5 ml and 7.5 ml of plant
extract were added in 50 ml of distill water to make desired concentration.
RESULT AND DISCUSSION
The present experiments on mango anthracnose were performed at Plant Pathology Department
University of Agriculture Faisalabad. To obtain culture (C. gloeosporioides) simple isolation technique was
used. The infected leaves, flowers, twigs and fruits sample were cut into small portions of 0.5cm size and
were subjected to surface sterilization using 0.1% NaClO solution for 2-3 minutes followed by consecutive
3 rinses in distilled water. Such small portions were transferred to the petri plates having autoclaved PDA
media and incubated at 25±1 degree centigrade. After 5-8 days isolates of Colletotrichum gloeosporioides
appeared on diseased leaves, flower, twigs and fruits portions were identified and were transferred to PDA
(potato dextrose agar) slants for more purification process. The pure cultures of Colletotrichum
gloeosporioides were maintained in refrigerator as well as sub -cultured periodically during the course of
this experiment. The data was analyzed by ANOVA (analysis of variance) as well as the significance
differences within the treatments were separated by the use of CRD test.
Frequency of isolated pathogens from collected samples (%)
The results showed that the twigs were most susceptible part of the plant as compared to leaves, fruits and
flowers and from the collected samples the maximum percentage was Colletotrichum gloeosporioides
followed by Alternaria alternate and Fusarium spp.
Table 1. Percentage of different isolated pathogens
Plant parts

No. of Samples

C. gloeosporioides

A. alternata

Fusarium spp.

Leaves

50

70

18

12

Twigs

30

73.33

16.66

10

Flowers

6

66.6

16.66

16.66

Fruits

10

60

30

10

Efficacy of different fungicides against the mycelial growth of Colletotrichum gloeosporioides at 10 ppm
concentrations at 5 days interval.
As results indicated that F-Value in ANOVA table for various fungicides at 10ppm concentration showed
significant difference for the growth of mycelium so result indicate there difference in growth of mycelium
at different growth medium (Table 2). There were four various fungicides along with one control treatment
like (Revus, Amistor Top, Curzate, Score and Control) evaluated for growth of mycelium. Score was most
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effective against the mycelial growth of Colletotrichum at 10ppm concentrations followed by Amistar Top,
Curzate, Revus and Control (5.4966, 28.3533, 42.444, 43.5135, 49.5033 mm respectively).
Graph 1. Effect of different treatments at 10ppm on the mycelial growth of fungus at 5 days interval.
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Table 2. Analysis of variance for treatments at 10 ppm at 5 days interval
Source

DF

SS

MS

F

P

f

3

1221.41

407.136

16.3

0.1795

Error

1

24.95

24.945

Total

4

1246.35

Grand Mean 33.861 CV 14.75
Efficacy of different fungicides against the mycelial growth of Colletotrichum gloeosporioides at 20 ppm
concentrations at 5 days interval
As results indicated that F-Value in ANOVA table for various fungicides at 20ppm concentration showed
significant difference for the growth of mycelium so result indicate there difference in growth of mycelium
at different growth medium (Table 3). There were four various fungicides along with one control treatment
like (Revus, Amistor Top, Curzate, Score and Control) evaluated for growth of mycelium. Score was most
effective against the mycelial growth of Colletotrichum at 10ppm concentrations followed by Amistar Top,
Curzate, Revus and Control (5.4133, 26.2866, 39.6166, 41.2922, 48.5433 mm respectively).

Graph 2. Effect of different treatments at 20ppm on the mycelial growth of fungus at 5 days interval
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20ppm
Mycellial Growth
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curzate

score

Treatments
Table 3. Analysis of variance for treatments at 20ppm at 5 days interval
Source

DF

SS

MS

f

3

1117.40

372.467

Error

1

39.85

39.846

Total

4

1157.25

F

P

9.35

0.2349

Grand Mean 32.230 CV 19.59
Efficacy of different fungicides against the mycelial growth of Colletotrichum gloeosporioides at 50 ppm
concentrations at 5 days interval.
As results indicated that F-Value in ANOVA table for various fungicides at 50ppm concentration
showed significant difference for the growth of mycelium so result indicate there difference in growth of
mycelium at different growth medium (Table:4). There were four various fungicides along with one control
treatment like (Revus, Amistor Top, Curzate, Score and Control) evaluated for growth of mycelium. Score
was most effective against the mycelial growth of Colletotrichum at 50ppm concentrations followed by
Amistar Top, Curzate, Revus and Control(5.0866, 22.4733, 38.444, 38.45, 50.66 mm respectively).
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50ppm
Mycellial Growth
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Graph 3 Effect of different treatments at 50ppm on the mycelial growth of fungus at 5 days interval

Table 4. Analysis of variance for treatments at 50ppm at 5 days interval
Source

DF

SS

MS

f

3

1167.44

389.148

Error

1

74.62

74.615

Total

4

1242.06

F
5.22

P
0.3089

Grand Mean 31.014 CV 27.85
Efficacy of different fungicides against the mycelial growth of Colletotrichum gloeosporioides at 100 ppm
concentrations at 5 days interval
As results indicated that F-Value in ANOVA table for various fungicides at 100ppm concentration showed
significant difference for the growth of mycelium so result indicate there difference in growth of mycelium
at different growth medium (Table 5). There were four various fungicides along with one control treatment
like (Revus, Amistor Top, Curzate, Score and Control) evaluated for growth of mycelium. Score was most
effective against the mycelial growth of Colletotrichum at 100ppm concentrations followed by Amistar Top,
Revus, Curzate and Control (4.95, 22.3333, 35.4066, 37.2666, 50.42222 mm respectively).
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Graph 4 Effect of different treatments at 100ppm on the mycelial growth of fungus at 5 days interval
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Table 5 Analysis of variance for treatments at 100ppm at 5 days interval
Source

DF

SS

MS

f

3

1098.85

366.282

Error

1

86.54

86.540

Total

4

1185.39

F
4.23

P
0.3398

Grand Mean 30.075 CV 30.93
Efficacy of different fungicides against the mycelial growth of Colletotrichum gloeosporioides at 10 ppm
concentrations at 9 days interval
As results indicated that F-Value in ANOVA table for various fungicides at 10ppm concentration showed
significant difference for the growth of mycelium so result indicate there difference in growth of mycelium
at different growth medium (Table:6). There were four various fungicides along with one control treatment
like (Revus, Amistor Top, Curzate, Score and Control) evaluated for growth of mycelium. Score was most
effective against the mycelial growth of Colletotrichum at 10ppm concentrations followed by Amistar Top,
Curzate, Revus and Control (9.67,41.97,78.52,81.5,89.2 mm respectively).
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Graph 5 Effect of different treatments at 10ppm on the mycelial growth of fungus at 9 days interval

Mycellial Growth

10ppm
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41.68

9.68

control

revus
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curzate
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Table 6 Analysis of variance for treatments at 10ppm at 9 days interval
Source

DF

SS

MS

F

P

f

3

4458.89

1486.30

26.1

0.1428

Error

1

57.03

57.03

Total

4

4515.92

Grand Mean 60.172 CV 12.55
Efficacy of different fungicides against the mycelial growth of Colletotrichum gloeosporioides at 20 ppm
concentrations at 9 days interval
As results indicated that F-Value in ANOVA table for various fungicides at 20ppm concentration showed
significant difference for the growth of mycelium so result indicate there difference in growth of mycelium
at different growth medium (Table 7). There were four various fungicides along with one control treatment
like (Revus, Amistor Top, Curzate, Score and Control) evaluated for growth of mycelium. Score was most
effective against the mycelial growth of Colletotrichum at 20ppm concentrations followed by Amistar Top,
Revus, Curzate and Control (9.483, 30.01,71.833,75.413,89.33mm respectively).
Table 7 Analysis of variance for treatments at 20ppm at 9 days interval
Source

DF

f

3

SS
4478.01

MS
1492.67

F
15.4

P
0.1846
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Error

1

96.88

Total

4

4574.90

96.88

Grand Mean 55.216 CV 17.83
Graph 6 Effect of different treatments at 20ppm on the mycelial growth of fungus at 9 days interval
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Efficacy of different fungicides against the mycelial growth of Colletotrichum gloeosporioides at 50 ppm
concentrations at 9 days interval
As results indicated that F-Value in ANOVA table for various fungicides at 50ppm concentration showed
significant difference for the growth of mycelium so result indicate there difference in growth of mycelium
at different growth medium (Table:8). There were four various fungicides along with one control treatment
like (Revus, Amistor Top, Curzate, Score and Control) evaluated for growth of mycelium. Score was most
effective against the mycelial growth of Colletotrichum at 50ppm concentrations followed by Amistar Top,
Curzate, Revus and Control(8.0733,23.21, 53.145,62.22, 89.351 mm respectively).
Table 8 Analysis of variance for treatments at 50 ppm at 9 days interval
Source

DF

SS

MS

f

3

3493.94

1164.65

Error

1

655.44

655.44

Total

4

4149.38

F
1.78

P
0.4924
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Graph 7 Effect of different treatments at 50ppm on the mycelial growth of fungus at 9 days interval

50ppm
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62.81
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53.62
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23.87
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8.01
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0
control

revus
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curzate

score

Treatments
Grand Mean 47.178 CV 54.27
Efficacy of different fungicides against the mycelial growth of Colletotrichum gloeosporioides at 100 ppm
concentrations at 9 days interval
As results indicated that F-Value in ANOVA table for various fungicides at 100ppm concentration showed
significant difference for the growth of mycelium so result indicate there difference in growth of mycelium
at different growth medium (Table 9). There were four various fungicides along with one control treatment
like (Revus, Amistor Top, Curzate, Score and Control) evaluated for growth of mycelium. Score was most
effective against the mycelial growth of Colletotrichum at 100ppm concentrations followed by Amistar Top,
Curzate, Revus and Control(7.3922, 24.44, 51.526, 57.2999, 90.00 mm respectively).

Mycellial Growt

100

100ppm

90

80
57.12

60
40

51.68
25.12

20

7.37

0
control

revus

amistar top

curzate

score

Treatments
Graph 8 Effect of different treatments at 100ppm on the mycelial growth of fungus at 9 days interval
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Table 9 Analysis of variance for treatments at 100 ppm at 9 days interval
Source

DF

SS

MS

F

f

3

3309.41

1103.14

Error

1

740.12

740.12

Total

4

4049.53

P
1.49

0.5273

Grand Mean 46.132 CV 58.97
Efficacy of different Plant Extracts against the mycelial growth of Colletotrichum gloeosporioides at 10%
concentrations at 5 days interval
As results indicated that F-Value in ANOVA table for various plant extracts at 10% concentration showed
significant difference for the growth of mycelium so result indicate there difference in growth of mycelium
at different growth medium. There were three various plant extracts along with one control treatment like
(Neem, Aloevera, Moringa and Control) evaluated for growth of mycelium. Moringa was most effective
against the mycelial growth of Colletotrichum at 10% concentrations followed by Neem, Aloevera and
Control (32.32, 47.448, 49.96, and 67.532 mm respectively).

growth (%)

Graph 9 Effect of plant extracts at 10 % concentration at 5 days interval on the mycelia growth of fungus
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Efficacy of different Plant Extracts against the mycelial growth of Colletotrichum gloeosporioides at 15%
concentrations at 5 days interval
As results indicated that F-Value in ANOVA table for various plant extracts at 15% concentration showed
significant difference for the growth of mycelium so result indicate there difference in growth of mycelium
at different growth medium. There were three various plant extracts along with one control treatment like
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(Neem, Aloevera, Moringa and Control) evaluated for growth of mycelium. Moringa was most effective
against the mycelial growth of Colletotrichum at 15% concentrations followed by Neem, Aloevera and
Control (29.89, 42, 15, 45.53, and 73.7933 mm respectively).

Growth (%)

Graph 10 Effect of plant extracts at 15% concentration at 5 days interval on the mycelia growth of fungus
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Table 10 Completely Randomized ANOVA for P (Plants extracts)
Source

DF

SS

MS

C

1

0.00000

0.00000

Error

6

10.0000

1.66667

Total

7

F

P

0.00

1.0000

10.0000

Grand Mean 2.5000 CV 51.64
C Mean
10 2.5000
15 2.5000
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Our results given in the above ANOVA table (10) showed that significant results when we used two different
concentrations (10, 15%) of three different plant extracts and control. Mean value in both cases was same
with their respective grand mean and CV values (2.5 and 51.64 respectively).
Table 11 Completely Randomized ANOVA for R1
SOV

DF

SS

MS

F

P

C

1

3.52

3.525

0.01

0.91

Error

6

1544.64

257.44

Total

7

1548.17

Grand Mean 48.499 CV 33.08

C Mean
10 49.163
15 47.835

Our results given in the above ANOVA table (11) showed that significant results when we used two different
concentrations (10, 15%) of three different plant extracts and control. Mean value in both cases was same
with their respective grand mean and CV values (48.499 and 33.08 respectively).
Table 12 Completely Randomized ANOVA for R2
SOV

DF

SS

MS

F

P

C

1

4.26

4.257

0.02

0.9036

Error

6

1599.72

266.620

Total

7

1603.98

Grand Mean 48.717 CV 33.52
C

Mean

10 49.447
15 47.
09

87
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Our results given in the above ANOVA table (12) showed that significant results when we used two
different concentrations (10, 15%) of three different plant extracts and control. Mean value in both cases
was same with their respective grand mean and CV values (48.717 and 33.52 respectively.
Table 13 Completely Randomized ANOVA for R3
SOV

DF

SS

MS

F

P

C

1

5.24

5.241

0.02

0.9008

Error

6

1860.72

310.120

Total

7

1865.96

Grand Mean 48.527 CV 36.29

C Mean
10 49.336
15 47.718

Our results given in the above ANOVA table (13) showed that significant results when we used two different
concentrations (10, 15%) of three different plant extracts and control. Mean value in both cases was same
with their respective grand mean and CV values (48.527 and 36.29 respectively.
Table 14 Completely Randomized ANOVA for mean
SOV

DF

SS

MS

F

P

C

1

4.35

4.352

0.02

0.9042

Error

6

1657.91

276.318

Total

7

1662.26

Grand Mean 48.578 CV 34.22

C Mean
10 49.315
15 47.840
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Our results given in the above ANOVA table (14) showed that significant results when we used two
different concentrations (10, 15%) of three different plant extracts and control. Mean value in both cases
was same with their respective grand mean and CV values (48.578 and 34.22 respectively.
CONCLUSION
Out of four different fungicides which were used along with one control treatment like (Score, Amistar Top,
Curzate and Revus) Score found to be most effective against the growth of fungal pathogen Colletotrichum
gloeosporioides at all concentrations at 5 days interval as well as 9 days interval.
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