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ABSTRACT 
 
The present investigation was conducted on various aspects on crown rot disease of strawberry 

with reference to survey and surveillance of fungal diseases. This study revealed that many 

fungal diseases of strawberry were noticed in Bangladesh. Among these diseases, crown rot is an 

important and very intensive disease of strawberry. The severity of crown rot was more at 

Rajshahi district followed by Sherpur, Dinajpur and Natore districts. The identity of the fungus 

was confirmed as Colletotrichum gloeosporioides (Penz.) Penz. and Sacc.  

 

Cultural studies revealed that among solid media, Richard’s and PDA media were found to be 

good for mycelial growth and sporulation of C. gloeosporioides on 10th day of incubation. 

 

Nutritional studies revealed that potassium nitrate and glucose were better for nitrogen and 

carbon sources respectively for growth and sporulation of the pathogen. 

 

Physiological studies revealed that optimum pH of 6.5 was favoured for growth and sporulation 

of the pathogen. The highest mycelial growth and sporulation of the fungus was recorded at 30oC 

and light duration having 12 hours light alternated with 12 hours dark. 

 

In vitro evaluation of plant extracts mehedi and garlic were found to be most effective against C. 

gloeosporioides. Among the fungicides tested, Bavistin and Folicur were found to be effective at 

four concentrations (100-1000 ppm) and Hayconazole at 1000 ppm. Among two biomatters, cow 

urine was most effective against C. gloeosporioides. Out of five phytohormones, NAA was 

found to be effective followed by IAA, 2,4-D and IBA. Among the biocontrol agent T. 

harzianum was found to be effective against C. gloeosporioides.   

 

In the field evaluation of plant extracts, garlic bulb extract (25%) was most effective on crown 

rot disease of strawberry and recorded higher yield (149.29 g per plant) followed by neem leaf 

extract (145.99 g per plant). On the other hand the antagonist T. harzianum was found to be most 

effective in the field condition recorded higher yield (151.53 g per plant). 

Among the different fungicides, Bavistin at 1000 ppm was most effective and recorded higher 

yield (148.56 g per plant) followed by Score (143.44 g per plant) Hayconazole (139.41 g per 

plant) and Dithane (134.86 g per plant).  
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3.1.2. Chemicals Used 

Fungicidal chemicals: 13 fungicides were used in the present study. There were 

collected from the local market of Rajshahi city. The name of fungicides and 

there active ingredients and manufacturer are presented in Table 3.2. 
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Table 3.2. The name of fungicides and their  active ingredients and manufacturer.  

Fungicides Active ingredients Manufacturer  

Bavistin DF 50% Carbendazim BASF, Germany. 

Cupravit 50 WP 50% Copper  oxychloride Bier A. G. Liverkugen, Germany. 

Dithane M-45 80% Mancozeb DaoAgro-science, Brazil. 

Ridomil WG 40 g Metalexil/Kg + 

 640 g  Mancozeb/Kg 

Syngenta production, France. 

Rovral 50 WP 500 g Eprodion /Kg Bier Thi. Com. Ltd., Thailand. 

Secure 600 WG 100 g Fenamidon/Kg  

+ 500 g Mancozeb/Kg 

Bier crop science, SA France. 

Tilt 250 WP 250 g Propiconazole/l Syngenta crop protection, A. G. 

casol, Switzerland. 

Score 250 EC 250 g Fenoconazole/l Syngent Agro. A., France. 

Hayconazole 5 EC 50 g Hexaconazole/l Tegros chemicals India Ltd., India. 

Folicur 250 EC 250 g Tetraconazole/l Bier crop science, SA France. 

Thiovit 80 WG 800 g Sulfer/Kg Syngenta Agro. A, France. 

Antracol 70 WP 70 g Propeneb/Kg Bier crop science Ltd., India. 

Sulcox 50 WP 500 g Copper   

oxychloride/Kg 

Chemiskey producten gacel shaft, 

Germany. 
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3.2.1. Preparation of Culture M edia 

The different culture media were used for the present investigation. The   

constituents and their amounts of one litre culture media were given bellow: 

Potato dextrose agar (PDA) medium 

 Constituents Amounts 

Peeled and sliced potatoes 200.00 g 

Dextrose 20.00 g 

Agar 20.00 g 

Distilled water 1000.00 ml 

 Richard�s medium 

Constituents Amounts 

Surose 50.00 g 

Potassium nitrate (KNO3) 10.00 g 

Potassium hydrogen phosphate (K2HPO4.7H2O) 5.00 g 

Magnesium sulphate (MgSO4.7H2O) 2.50 g 

Ferric chloride (FeCl3) 0.02 g 

Distilled water 1000.00 ml 

Czapek�s medium 

Constituents Amounts 

Surose 30.00 g 

Sodium nitrate (NaNO3) 2.00 g 

Potassium hydrogen phosphate (K2HPO4.7H2O) 1.00 g 

Magnesium sulphate (MgSO4. 7H2O) 0.50 g 

Ferrous sulphate (FeSO4. 7H2O) 0.01 g 

Potassium chloride (KCl) 0.05 g 

Distilled water 1000.00 ml 
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Sabouraud�s medium 

Constituents Amounts 

Glucose 20.00 g 

Agar 20.00 g 

Peptone 10.00 g 

Distilled water 1000.00 ml 

 

Host medium 

Constituents Amounts 

Strawberry plant extracts 200.00 g 

Agar 20.00 g 

Distilled water 1000.00 ml 

 

Corn meal agar medium 

Constituents Amounts 

Cornmeal 20.00 g 

Agar 20.00 g 

Distilled water 1000.00 ml 

 

Yeast extracts medium 

Constituents Amounts 

Yeast extracts 25.00 g 

Agar 20.00 g 

Distilled water 1000.00 ml 

 

Soil medium  

Constituents Amounts 

Soil 100.00 g 

Agar 20.00 g 

Distilled water 1000.00 ml 
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pH of the media: In all tests the pH of the media was adjusted to 6.5 using a 

digital (TOA, Japan) pH meter with the help of 0.1N HCl or 0.1N NaOH (where 

necessary) before addition of agar. 

Addition of agar: After the adjustment of pH, agar 20 g/l was added. Then the 

medium was heated for 6-7 minutes in a microwave oven (Shimuju, Japan) to 

melt agar completely.  

Sterilization: Finally, the culture vessels containing media were autoclaved at 

15 lb/sq inch pressure and at the temperature of 121°C for 20 minutes to insure 

sterilization. Then the vessels with the media were allowed to cool at vertically 

and then mark with a glass marker pen and stored in the culture room for ready 

use.  

3.2.2. Preparation of Dye Solutions 

Preparation of lacto phenol: Lacto phenol solution was used as a mounting 

medium and it was consisted of the following composition (Ainsworth, 1963).  

Constituents Amounts 

Phenol crystals 20.00 g 

Lactic acid 20.00 ml 

Glycerol 40.00 ml 

Distilled water 1000.00 ml 

After weighing the constituents were taken in a conical flask and then distilled 

water added. The flask was shaken well till a homogenous solution was 

obtained. 

Preparation of lacto-phenol cotton blue: One gram of cotton blue added to 

100 ml of lacto phenol and shaken well till it was dissolved. The solution of 

lacto-phenol cotton blue was stored in a cool dark place. 
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3.2.3. Preparation of Clearing Reagent 

Throughout the present investigation corning glassware and chemicals supplied 

by E. Mark and BDH were used. All glassware�s were cleaned with a solution of 

Potassium dichromate and Sulphuric acid in the following proportions (Ricker 

and Ricker, 1963).  

Constituents Amounts 

Potassium dichromate ( K2Cr2O7 ) 60.00 g 

Sulphuric acid ( H2SO4 ) 60.00 ml 

Water  ( H2O) 1000.00 ml 

3.2.4. Preparation of 0.1% Mercuric Chloride Solution 

Mercuric chloride solution is used for surface sterilization of the diseased 

sample. It was   shaken well until dissolved. 

Constituents Amounts 

Mercuric chloride (HgCl2) 100.00 mg 

Distilled water 100.00 ml 

3.2.5. Culture Techniques and Isolation of the Pathogens 

3.2.5.1. Sample collection, preparation and surface sterilization 

Sample having typical symptoms of fungal diseases of strawberry were collected 

from different areas of Bangladesh. After collection, the diseased materials were 

washed in running tap water. Then the infected portion was cut into small pieces 

along with some healthy portion and selected for surface sterilization.  Surface 

sterilization was carried out by dipping the infected plant parts in 0.1% HgCl2 

solution with gentle shaking for 1-2 minutes followed by 3-5 times washing with 

sterile distilled water in front of running laminar airflow cabinet. 
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3.2.5.2. Preparation of humid chamber 

The humid chamber used for the incubation of the diseased plant parts and it was 

consisted of a petridish with its lids. Before used, the petridishes were clean and 

sterilized by flaming method. The inner wall of the petridishes and its lid were 

lined with previously sterilized filter papers, which were then moistened with 

sterilized distilled water. The excess water was poured out and the plate with its 

lid was used as humid chamber. Described number of diseased materials of 

suitable size from each sample lots collected from the field was incubated using 

a separate humid chamber. 

3.2.5.3. Inoculation techniques 

All inoculations and aseptic manipulations were carried out in a running laminar 

airflow cabinet. The cabinet was switched on for half an hour before used for 

cleaned with 70% ethanol to reduce the chances of contamination. All 

instruments like scalpels, needle, forceps, tiles, petridishes etc. were covered 

with aluminum foil paper and sterilized by steam sterilization method. During 

working time, these were again sterilized by 70% ethanol dip and flaming 

method inside the inoculation chamber. To ensure complete aseptic condition 

both hands were also wiped by 70% ethanol.  

After sterilization, the infected portions were taken out using flamed forceps and 

dried between filter papers finally transferred to PDA media/ humid chamber. 

The infected portions were placed sufficiently apart, so as to prevent them from 

touching each other. In each culture vessel 1-3 infected explants were 

inoculated. After inoculation, the culture vessels were labeled by glass marker 

pen, than the vessels were ready for incubation.  

3.2.5.4. Culture incubation   

The inoculated culture vessels were incubated in a growth chamber providing a 

special culture environment. The vessels were placed on the shelves of a culture 
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rack in the growth chamber. It may be mentioned specially that, all cultures were 

grown in the growth chamber illuminated by 40 watts white fluorescent tubes 

fitted at a distance of 40-30 cm from the culture shelves. The cultures were 

maintained at 28 – 2°C with light intensity varied from 2000-3000 lux. The 

photoperiod was maintained generally 16 hours light and 8 hours dark. The 

cultures were incubated for 7 days and the growth of the fungus was observed 

periodically. The pathogens isolated from infected parts of host plants. The 

pathogens were transferred to PDA slants and sub cultured on PDA medium for 

the use of next experiments. 

3.2.5.5. Single spore isolation of the pathogens and their culture 

10 ml of clear 2% filtered water agar was poured into sterile petriplates and 

allowed to solidity. Dilute spore suspension was prepared in sterile distilled 

water and from this two ml of spore suspension was spread uniformly on the 

water agar plates and the excess suspension was drained off aseptically from the 

plates. The plates were incubated at 28 – 10C for a few hours. They were 

examined frequently under the microscope for well isolated germinating spore 

and were then marked with ink on the glass surface of the plate. These marked 

agar areas were cut and transferred to PDA slants and incubated at 28 – 10C. 

3.2.6. Preparation of Slides 

A suitable portion of culture from PDA plate was selected under a microscope 

and taken out the help of forceps and needles and put in one or two drops of 

lacto-phenol on clean slide. It was then gently warmed by heating and cooling 

over a low flame of sprit lamp for 6 to 8 times, but was never allowed to boil. 

Whenever needed, the material was stained with small quantity of lacto-phenol 

cotton blue. A clean cover glass was placed over the materials; excess fluid was 

removed by soaking with blotting paper and examined under compound 

microscope. 
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3.2.7. Identification of the Isolated Pathogens 

The pathogens isolated from infected parts of host plants describe above. The 

pathogens were transferred to PDA slants and sub cultured on PDA medium for 

the identification. The isolated pathogens were identified with the help of keys 

outlined by Sutton (1980). 

3.2.8. Proving the Pathogenecity 

Pathogenecity of the isolated organism was proved in the field condition by 

inoculation method. The strawberry plants were grown in an earthen pot 

containing loamy soils.  The plants were inoculated by spraying a conidial 

suspension with an atomizer. The inoculated plants were covered with polythene 

bags and incubated at 28 – 2°C for two days. Then the inoculated plants were 

transferred to the Botanical garden of Rajshashi University. Water was added 

everyday to keep them under moister condition after removing polythene bags. 

Observation was made after 10-12 days. When the host plants had developed 

characteristic lesion and compared with maturity developed symptoms recorded 

before. The pathogen was reisolated from the diseased portion and compared 

with the original cultures to prove the Koch�s postulates. 

3.2.9. Maintenance of the Culture 

The isolated and identified pathogens were sub cultured on PDA slants and 

allowed to grow at 28 – 10C for one week. Such slants were preserved in 

refrigerator at 50C and renewed once in two months. 

3.2.10. Morphological Studies of the Crown Rot Disease Causal Pathogen 

(C. gloeosporioides) 

A loopful of culture of C. gloeosporioides obtained from twelve days old culture 

was placed on the slide and mixed thoroughly with lacto phenol to obtain 

uniform spread. A cover slip was placed over it, length and breadth of 100 

spores was measured under high power objective calibrated micrometer. The 
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average size of the spores was calculated. Similarly, the spores produced in the 

crowns were also measured and the average size was calculated. 

3.2.11. Growth Characters of C. gloeosporioides on Different Media 

For experiment with solid media, 20 ml of media were poured into after 

sterilization under aseptic condition, in sterilized 90 mm petridis. Petriplates 

were inoculated with 5 mm disc taken from the 10 days old pure culture. Each 

treatment was replicated three times.  The measurement of mycelial growth of 

the colony were taken at intervals of 10 days and expressed in mm. Increase of 

circular colonies, the diameter of the colony was measured in two direction at 

right angles to each other, whereas in case of irregular colonies the measurement 

was taken along the longest and the shortest directions and the average was 

taken as growth of the colony (Brown, 1923). On the other hand, potato dextrose 

agar (PDA), Richard�s, Sabouraud�s, Czapek�s, corn meal, yeast extracts, soil 

and host media were used for observation of growth of C. gloeosporioides. 

3.2.12. Effect of Carbon Sources on Mycelial Growth of C. gloeosporioides 

To determine the most readily utilizable source of carbon by the fungus C. 

gloeosporioides, carbon sources were inoculated in the Richard�s medium which 

was taken as a basal medium and prepared by dissolving the ingredients except 

influence of abiotic factors in fungal growth carbon source (sucrose). Various 

sources of carbon such as sucrose, lactose, starch, glucose, mannitol, fructose 

and sorbitol were used. The quantity of starch (complex polysaccharides) taken 

was similar to that of sucrose. The different carbon sources dissolved separately 

in the medium 20 ml of sterilized Richard�s agar was poured into sterilized petri 

plates. Plates without carbon source served as absolute control. Each treatment 

was replicated three times. These petriplates were inoculated aseptically with 5 

mm diameter culture block of mycelium obtained from the 7 days actively 

growing pure culture with the help of sterilized cork borer. Inoculated petri 

plates were incubated at room temperature (28 – 2°C). The mycelial growth was 



Chapter III                                                         Materials and Methods     �	   67 

 
recorded at 10 days after inoculation and sporulation was also counted from the 

plate of three replications in each treatment (Verma and Prasad, 1975; Sonai 

Rajan and Muthukrishnan, 2010). The sporulation was graded as follows: 

Excellent = >75, Good = 50 -75, Moderate = 25 - 50, Poor = 1-25 and  

No conidia = 0 

3.2.13. Effect of Nitrogen Sources on Mycelial Growth of C. gloeosporioides 

This experiment was conducted to find out the source of nitrogen which can be 

most efficiently utilized by the fungus for its growth and sporulation. Richard�s 

medium was taken as the basal medium.  A 20 ml of sterilized Richard�s 

medium   was poured into sterilized petriplates (90 mm diameter). Sodium 

nitrate in the basal medium was replaced by various sources of nitrogen viz., 

sodium nitrate, ammonium sulphate, potassium nitrate,   calcium nitrate, 

peptone, urea and L-Aspergine. The different nitrogen sources dissolved 

separately in the medium. Plates without nitrogen source served as absolute 

control. Each treatment was replicated three times. The rest of the procedure 

adopted was similar to the experiment of carbon sources (Verma and Prasad, 

1975). 

3.2.14. Effect of pH on Mycelial Growth of C. gloeosporioides 

Effect of pH on the growth of fungus was tested at 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0 

and 7.5.  20 ml of the medium were poured after sterilization under aseptic 

condition onto sterilized 90 mm petriplates.  Petriplates were inoculated with 5 

mm disc taken from the 10 days old pure culture. Each treatment was replicated 

three times. The measurement of mycelial growth were taken at 10 days and 

expressed in mm. The measurement of mycelial growth was performed followed 

by Brown (1923).  
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3.2.15. Effect of Temperatures on Mycelial Growth of the Pathogen 

Effect of temperatures on the growth of fungus was tested at 15, 20, 25, 30 and 

35°C. 20 ml of potato dextrose agar medium were poured after sterilization under 

aseptic condition in sterilized 90 mm petridishes.   Petriplates were inoculated 

with 5 mm disc taken from the 10 days old pure culture. Each treatment was 

replicated three times. The measurement of mycelial growth were taken at 10 

days and expressed in mm and this measurement of mycelial growth was done 

following Brown (1923). 

3.2.16. Effect of Light on Mycelial Growth of C. gloeosporioides 

To study the effect of light requirement PDA medium was used in this 

experiment. 20 ml of solid medium were inoculated and exposed to different 

lengths of light hours viz., alternate cycles of continuous 12 hours lighting and 

12 hours darkness in an environmental chamber. Petriplates were inoculated 

with 5 mm disc taken from the periphery of 10 days old pure culture. Each 

treatment was replicated three times and incubated for 10 days. Mycelial growth 

was obtained as described earlier and results were analyzed statistically. 

3.2.17. Method of Plant Extracts Preparation  

Fresh plant material were collected and washed first in tap water and then in 

distilled water. 100 gram of fresh sample was chopped and then crushed in a 

surface sterilized pestle and mortar by adding 100 ml sterile water (1:1 w/v). The 

extract was filtered through two layers of muslin cloth.  

3.2.18. Effect of Plant Extracts on Mycelial Growth of C. gloeosporioides 

To study the effect of 24 plant extracts against the growth of C. gloeosporioides 

following poison food technique as described by Begum and Bhuiyan (2006). 

Five, 10, 15, 20 and 25 ml of stock solution were mixed with 95, 90, 85, 80 and 

75 ml of sterilized molten PDA media respectively, so as to get 5, 10, 15, 20 and 
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25 percent concentrations. The medium was thoroughly shaken for uniform 

mixing of extract. 20 ml of medium was poured into each of the 90 mm sterile 

petri plates. Each plate was seeded with mycelium of five mm size disc from 

periphery of actively growing culture were cut out by cork borer and one such 

disc was placed at the centre of each agar plate. Controls were also maintained 

by growing the pathogen on PDA plates. Then such plates were incubated at 28 

– 1”C temperature for ten days and mycelial growth was taken when maximum 

growth was occurred in the control plates. The efficacy of plant products or 

botanicals was expressed as percent of mycelial growth over the control which 

was calculated by using the formula suggested by Sundar et al. (1995). 

                   % inhibition = x � y / x ×100  

                          Where, x = mycelial growth of control plate,  

                           y = mycelial growth on treated plate. 

3.2.19. In Vitro Evaluation of Cow Urine and Cowdung 

Cow urine: In this test, cow urine potato dextrose agar (CUPDA) medium was 

used. Urine was added with PDA in different (5, 10, 15, 20 and 25%) 

concentrations and sterilized. 20 ml of each medium was poured aseptically into 

petriplates of 90 mm diameter. Five mm disc from an actively growing zone of 

10 days old culture was placed upside down at the centre of the solidified 

medium and were incubated at 28 – 1”C. Each treatment was replicated thrice. 

The measurements of the colony were taken when the maximum growth was 

attained. % of inhibition of mycelial growth was calculated. 

Cowdung: For this test, cowdung potato dextrose agar (CDPDA) medium was 

used. Cow dung was added with PDA in different (5, 10, 15, 20 and 25%) 

concentrations. The medium were inoculated and mycelial growth was recorded 

as described above. 
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3.2.20. In Vitro Evaluation of Phytohormones 

The experiment of mycelial growth inhibition was carried out following Miah et 

al. (1990). Five phytohormones (IAA, NAA, IBA, BA and 2,4-D) were used in 

this test. Phytohormones were mixed with potato dextrose agar (PDA) medium 

in 20, 50, 100, 200 and 500 ppm concentrations. The phytohormones were tested 

against C. gloeosporioides on the PDA using poisoned food technique under in 

vitro condition as described earlier.The percent inhibition of growth of the test 

fungus was calculated by following method as given by Brown (1923). 

3.2.21. In Vitro Evaluation of Antagonists Against Tested Pathogen. 

In vitro evaluation of antagonists against C. gloeosporioides. The efficacy of 15 

antagonists was tested against C. gloeosporioides for mycelial growth inhibition 

on the potato dextrose agar medium using dual culture and culture filtrate 

technique.  

List of antagonists used against C. gloeosporioides are mentioned below: 

i) Th1 �  Th10 = Trichoderma   harzianum of soil isolated; ii) T. harzianum; iii) T. 

virens; iv) T. viride; v) T. hamatum; vi) T. pseudokoningii 

3.2.22. In Vitro Evaluation of Antagonists by Dual Culture  

Antagonists were evaluated for their efficacy through dual culture technique 

(Dennis and Webster (1971). The antagonists and the test fungus were 

inoculated side by side on a single petridis containing solidified PDA medium. 

Three replications were maintained for each treatment with one control by 

maintaining only pathogen separately. They were incubated for 10 days. The 

diameter of the colony of both antagonists and the pathogen was measured in 

two directions and average was recorded. Percent inhibition of growth of the test 

fungus was calculated by using the formula of Sundar et al. (1995). 
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3.2.23. In Vitro Evaluation of Antagonists by Culture Filtrate Technique  

The 15 antagonists were grown in potato dextrose broth at 28 – 2°C with inter 

mittent shaking at 150 rpm. The metabolites were collected after 30 days and 

filtered.The sterilized filtrates were amended in PDA to make 35% concentration 

in petri plates. The solidified agar plates  were inoculated at the centre with 5 

mm diameter mycelial disc of the pathogen and incubated at 28 – 2°C for 10 

days. The plates without filtrate served as control. The mycelial growth was 

measured and percent inhibition of mycelial growth was calculated.  

3.2.24. In Vitro Evaluation of Fungicides 

The efficacy of 13fungicides was tested against C. gloeosporioides for mycelial 

growth inhibition on the PDA medium using poisoned food technique (Dhingra 

and Sinclair, 1985). Five concentrations (50, 100, 250, 500 and 1000 ppm) were 

used in this experiment. Required quantity of individual fungicide was added 

separately into molten and cool potato dextrose agar so as to get the desired 

concentration of fungicide. Later, 20 ml of the poisoned medium was poured 

into sterile petriplates. Mycelial disc of 5 mm size from actively growing culture 

of the fungus were cut by sterile cork borer and one such disc was placed at the 

centre of each agar plate. Control was maintained without adding any fungicide 

to the medium. Each treatment was replicated thrice. Then such plates were 

incubated at 28 – 2°C for 10 days and mycelial growth was measured. The 

efficacy of a fungicide was expressed as per inhibition of mycelial growth over 

control that was calculated by using the formula suggested by Sundar et al. 

(1995) as described earlier. 

3.2.25. Field Evaluation of Plant Extracts, Cow Urine, Antagonists and 

Chemical Fungicides Against Crown Rot Disease of Strawberry 

A plot experiment in randomized block design and three replications was 

conducted from 2010-2012 at the Parila, Boyalia, Rajshahi and Botanical 
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garden, Rajshahi university, Rajshahi. The experiment was conducted to 

evaluate the efficacy of plant extracts, cow urine, antagonists, and fungicides 

that were effective under in vitro conditions. The recommended strawberry 

genotype RABI-3 was used under field condition. Plantlets were planted at 40 

cm × 35 cm distance on 50 cm wide and 350 cm long raised bed. The soil of the 

experimental plots was specially amended with cowdung and coarse sand (1: 1 

v/v).  Urea -TSP-MP was applied at the rate 75-60-75 kg/ha.  

3.2.26. Preparation and Application of Spore Suspensions 

 Mycelial disc (5 mm diameter) of Trichoderma isolates and C. gloeosporioides 

were obtained from 7 days old culture and separately transferred to 50 ml PDA 

in a 250 ml conical flask and incubated at 28°C. After incubation, 30 ml of sterile 

distilled water was added to each culture and the flasks were shaken at 50 rpm 

for 30 min in an orbital shaker. Then the content of each conical flask was 

filtered through sterile muslin cloth. The culture filtrate, containing the spores, 

was collected, and a concentration of 5 × 105 spores/ml (Trichoderma isolates) 

and 3 × 105 spores/ml (C. gloeosporioides) was obtained by dilution with 

sterilized distilled water. The inoculum prepared in tap water was uniformly 

sprayed in the evening hours to all the treatment plots at 42 days after planting. 

In all the treatments totally four sprays were given at 45, 60, 75 and 90 days after 

planting except in one, where the antagonist was inoculated before the pathogen. 

The control treatment was maintained by spraying tap water. Soil was moistened 

as and when necessary. Weeding was done three times during the whole crop 

growing period.   
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3.2.27. Treatments Combinations  

The experiments were designed with the following combinations: 

T0 = Control (C. gloeosporioides alone) 

T1 = Tilt (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T2 = Bavistin (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T3 = Hayconazole (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T4 = Dithane (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T5 = Antracol (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T6 = Folicur (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T7 = Cupravit (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T8 = Thiovit (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T9 = Score (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T10= Rovral (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T11 =Ridomil (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T12 = Secure (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T13 = Sulcox (1000 ppm) + C. gloeosporioides (3 × 105 spores/ml) 

T14 = Garlic bulb extract (25%) + C. gloeosporioides (3 × 105 spores/ml) 

T15 = Mehedi leaf extract (25%) + C. gloeosporioides (3 × 105 spores/ml) 

T16 = Neem leaf extract (25%) + C. gloeosporioides (3 × 105 spores/ml) 

T17 = Sajna leaf extract (25%) + C. gloeosporioides (3 × 105 spores/ml) 

T18 = Apang leaf extract (25%) + C. gloeosporioides (3 × 105 spores/ml) 

T19 = Trichoderma harzianum (5 × 105 spores/ml) + C. gloeosporioides (3 × 105 spores/ml) 

T20 = Trichoderma isolatesTH1 (5 × 105 spores/ml) + C. gloeosporioides (3 × 105 spores/ml) 

T21 = Cow urine (25%) + C. gloeosporioides (3 × 105 spores/ml) 

  







CHAPTER IV 

RESULTS 

 

The present investigation was conducted on various aspects on crown rot disease 

of strawberry with reference to survey and surveillance of fungal diseases. 

Details of the results so far obtained from each of the experiments are presented 

under different heads: 

4.1. Survey and Surveillance of Fungal Diseases 

Roving survey was undertaken during the period from 2010 to 2012 to assess the 

fungal diseases of strawberry in major growing areas of Bangladesh and the 

results are described below: 

4.1.1. Fungal diseases of strawberry in Bangladesh 

Many fungal diseases of strawberry were noticed in Bangladesh (Plate 4.1- 4.3). 

These diseases were leaf spot (Mycosphaerella fragariae), leaf blotch 

(Gnomonia comari), leaf scorch (Diplocarpon earliana) leaf blight 

(Dendrophoma obscurans), downy mildew (Peronospora potentillae), powdery 

mildew (Sphaerotheca macularis), Alternaria fruit rot (Alternaria tenuissima), 

anthracnose  fruit rot (Colletotrichum acutatum), fruit rot (Mucor spp.), 

Phomopsis soft rot (Phomopsis obscurans), gray mold (Botrytis cinerea), 

Rhizopus rot or leak (Rhizopus stolonifer), crown rot (Colletotrichum 

gloeosporioides), root rot/black root rot (Fusarium  oxysporum) and Verticillium 

wilt (Verticillium albo-atrum) etc. The name of these diseases and their 

identified causal pathogens were presented in Table 4.1. 

 

 












































































































































































































































































































