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ABSTRACT 

Fungi of genus Colletotrichum is known worldwide as plant pathogen. The genus causes 

disease called anthracnose in plants. Seven isolates of Colletotrichum spp. were used in this 

study. Different species had different colony colour. Of these seven species, only two species 

produced conidia on malt extract agar (MEA) media after seven days of incubation. Different 

isolates of the Colletotrichum spp. had different optimum temperature and pH to grow. All the 

seven isolates of the Colletotrichum spp. indicated the optimum growth temperature at 

between 25°C-30°C. Five species revealed the optimum growth in acidic condition, between 

pH 4.5-pH 6.0. One species showed its optimum growth at pH 7.0 and another species 

showed optimum growth in weak alkaline condition, pH 8.0. 
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ABSTRAK 


Fungi dari genus Colletotrichum dikenali seluruh dunia sebagai pathogen kepada tumbuhan. 


Genus ini menyebabkan penyakit yang dikenali sebagai antraknos. Tujuh pendlan 


Colletotrichum telah digunakan dalam kajian ini. Spesies yang berbeza mempunyai warna 


koloni yang berbeza. Daripada tujuh spesies, hanya dua spesies sahaja yang menghasilkan 


konidia pada media agar malt ekstrak (MEA) selepas pengeraman selama tujuh hari. Spesies 


yang berbeza tumbuh pada suhu dan pH optimum yang berbeza. Kesemua tujuh pendlan 


spesies Colletotrichum menunjukkan suhu optimum pertumbuhan pada suhu antara 25°C

3rfC. Lima spesies mencapai pertumbuhan optimum dalam keadaan berasid, di antara pH 


4.5-pH 6.0. Satu spesies menunjukkan pertumbuhan optimumnya pada pH 7.0 dan satu 


spesies lagi mencapai pertumbuhan optimum pada keadaan alkali lemah, pH B.O. 


Kata kunci: Colletotrichum, antraknos, konidia, pH, suhu 
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INTRODUCTION 

There are many agents causing the plants diseases. The diseases can be caused by 

organisms such as bacteria, virus and fungi . Fungi are categorized as one kingdom. Fungi are 

different from plant due to lack of chloroplast, which mean fungi cannot produce their own 

food . Fungi depend on other living organisms or non-living substrates to get their food to 

survive. Therefore, we can find fungi live in various habitats. Fungi also can be found in 

various sizes. Some of the fungi bring benefits for other organisms including human being but 

some bring harmful. One of the disadvantages creates by some fungi species is as a plant 

pathogen. 

Colletotrichum is one of the fungi genera known as plant pathogens worldwide. This 

genus has many similarities with Fusarium (Correll & Gordon, 1999). Various types of plants 

especially in the tropic and temperate are infected by this genus (Bailey & Jegger, 1992). 

These include legumes, cereals and grasses, vegetables and perennial crops including tree 

fruits. Colletotrichum spp. infect all parts of the plants. This genus can cause damage to plant 

roots, stems, leaves, flower and fruits (Bailey et aI., 1992). The example of the diseases that 

caused by Colletotrichum spp. is anthracnose that caused damage in pepper (Piper nigrum) 

berries, papaya (Carica papaya), banana (Musa sp.), cottonseed and tobacco leaf. Besides 

anthracnoses, Colletotrichum spp. also can caused stem, leaf and pod spots and blights like 

the one that caused damage tea leaves and shoots, rubber (Hevea brasiliensis), cocoa 

(Theobroma cacao), mango and coffee berries, and caused crown and root rots that can be 

seen in attacking cotton, sugarcane (Saccharum spontaneum) and banana. Some of the 

species of this genus that cause the plant diseases are C. gloeosporioides, C. falcatum, c. 

coccodes, C. graminicola, C. capsid and C. dematium . 
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The systematic position of this genus according to Sharma (1989), as follows; the 

genus belongs to division Eumycota under subdivision Deutromycotina. In the class level, the 

genus is grouped under Coelomycetes. The order is Melanconiales and in the family of 

Melanconiaceae. 

According to Sharma (1989), the members of this family have certain characteristics. 

The characteristics are; members of this family are either plant parasites or saprophytes, the 

fru iting bodies are acervulus-type, the stromatic tissue restricted to the base of the fruiting 

body and the fruiting bodies are subcuticular, subepidermal or subperiderma}, and dehisce by 

the plitting of the host tissues. 

The taxonomy of Colfetotrichum is confused. Mycologists often to be confused in 

differentiate Colletotrichum with its teleomorph species, Glomerelfa. Both genera are plant 

pathogens. Many studies had been carried out to differentiate both genera. Considerable 

taxonomic improbability exists in this genus due to lack of good morphology characters 

(Correll & Gordon, 1999). Identification for the fungi has been made based on morphological 

and cultural criteria, especially conidial characteristics (Sutton, 1992). According to Sharma 

(1989), Colfetotrichum reproduces only asexually, by formation of conidia. The conidia 

develop on conidiosphores and these conidiophores are aseptate. 

The damages caused by this genus could have an effect on economy especially in 

agriculture sector (Bailey & Jegger, 1992). Many researches have been done on these fungi 

previously but the studies are not very much have been done in this country. Study about 

physiological and morphological of the species is very important as the knowledge that are 

gained about the species can be used to determine the strategies in controlling the pathogen, 

especially of isolates collected in Sarawak. 
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The main objectives of this project are to identify and to determine the most preferable 

conditions for some isolates of Colletotrichum to grow. 

MATERIALS AND METHODS 

Fungi isolates 

Stock cultures of Colletotrichum spp., which were isolated from seven different hosts, were 

taken from UNIMAS Pathology lab. Isolates of the Colletotrichum were listed in Table I.The 

stock cultures were transferred on Malt Extract Agar (MEA). Three replicates were prepared 

for each isolates. The cultures then were placed at room temperature. The new cultures were 

prepared for each other study. 

Morphological study 

The cultures that were incubated at room condition on MEA media were used for the 

morphological study. The characteristics that had been observed in morphological study were 

the colour of the colonies, the colour of the colonies on the reverse plate and the type of 

mycelia, shape and colour of conidia. Four to seven-day-old cultures were used in observing 

the c lour of colonies and type of mycelia. The colour of colonies and colour of conidia were 

identified based on Matthew's colour index. Shape of conidia and type of mycelia were 

determined by preparing slide and observed under light microscope. 
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Table I. Colletotrichum isolates from different hosts and locations 

UNlMAS 

Reference No. 

Host Location 

843 pepper berries (buah lada hitam) Siburan 

897 sweet potato (ubi & daun ke\edek) UNIMAS 

944 tapioca (ubi kayu) UNIMAS I 

1085 orchid 1 (orkid) Gunung Murud 

983 star fruit (belimbing) Kuching 

1065 mango (mangga) Sabah 

109l 

I 

orchid 2 (orkid) Gunung Murud 
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Growth at different temperatures 

Culture of four to seven-day-old of the isolates were used. The culture was inoculated on 

MEA in 90 mm diameter plastic Petri dishes, and incubated for seven days at 15 °C, 20 °c, 25 

°c, 30°C and 35 °c. Three replicates were used for each temperature. Linear colony growth 

was detennined from two perpendicular diameters for each plate. The measurements were 

obtained everyday for seven days of incubation. The growth rates of the fungi were calculated 

using the fonnula given: 

OJ = 41..+ dI 
2 

Growth rate (G.R) = (lli-Od + (03-0Il..±..ill4-03) + (05-0 4) + (06-0 5) + (OrOJ 
N-I 

Where, OJ = average colony diameter 

d I & d2 = diameter 

N = days 

Growth in different pH 

The growth media for this study was potato broth. To make the broth, 200 g of peeled potato 

was washed with tap water. The potato then sl iced into I x I cm cubes and put into beaker. 300 

mL of distilled water was added into the beaker and then will be boiled for 30 minutes to an 

hour. The boiled potato was filtered to get the potato liquid. 20 g of glucose and distilled 

water was added to the liquid to make 1000 mL. The pH of media was adjusted with 

hydrochloric acid (HC\) and natrium hydroxide (NaOH). The pH value used were 4.0, 4.5, 5.0, 

5.5, 6.0, 6.5, 7.0, 7.5, 8.0 and 8.5. 25 mL broth was placed in each 100 mL conical flask. The 

fla 'ks then were autoclaved for 20 minutes at 15 psi and cold. Block agar of 3 mm diameter 

contair I g the fungi mycelium of four to seven-day-old culture was inoculated into the broth. 
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The broth with the mycelium was incubated for seven days at temperature 25 °C. After one 

week, the cultures were filtered with filter paper and was dried up for two days at 50°C. After 

two days, the weights of the dry mycelium were determined. 

Spore germination 

Water agar was used in observing the spore germination. The conidia were taken from pure 

culture and spore suspension was prepared. The concentration of the spore suspension that 

was used was lx106 spores/mL. The concentration was determined by using Haemocytometer. 

20).lL of the spore suspension was inoculated on block water agar and was placed on glass 

slide. The glass slide then was put in Petri dish, which was lined with moist filter paper. The 

percentage of fungi germination was determined after 6 hours of incubation. 
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RESULT 

Morphological study 

Colour of the colony upper surface and on the reverse plate, the type of mycelia, the colour 

and the shape of conidia of the Colletotriehum isolates as shown in Table 2. From the study, 

only two isolates produced conidia. The isolates were Colletotriehum sp. (983) and 

Colletotrichum (1091). From the observation, Colletotriehum sp. (983) was identified as C. 

fragariae and Colletotriehum sp. (1091) was identified as C. fuseum. The identification was 

made by referring Sutton (1992). The shape of conidia for Colletotriehum sp. (983) was 

described by referring Alexopoulos & Mims (1979) and the shape of conidia of 

Colletotriehum sp. (1091) was described by referring Shen et. al. (2001) 

. IT ble 2 Ch 1 erent ISO ates 0 f hellelotnehum spp. grown on MEAa aractenstIcs 0 f d 'ff! t e o ' 
Isolates Characteristics 

843 The colour of colony was yellowish white to straw yellow (Figure 1 a). On 

the reverse plate, the colour was sun yellow (Figure 1 b). The type of 

mycelia was septate. 

897 The colour of colony was golden to olive brown (Figure 1 c). On the reverse 

plate, the colour was linoleum brown (Figure Id). The type of mycelia was 

septate. 

944 The colour of colony was pale yellow to grey (Figure Ie). On the reverse 

plate, the colour was whitish grey (Figure 1f).The type of mycelia was 

septate. 

1085 The colour of colony was grayish yellow to absinthe yellow (Figure 1 g). On 

the reverse plate, the colour was olive yellow (Figure Ih). The type of 

mycelia was septate. 

983 The colour of colony was grey to black (Figure 1 i). On the reverse plate, the 

colour was black (Figure Ij). The type of mycelia was septate. Colour of 

conidia was pale salmon. The conidia shape was oblong and slightly 
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narrower in the middle than the ends (Alexopoulos & Mims, 1979)(Figure 

Ik). 

1065 The colour of colony was yellowish white to pale yellow (Figure 11). On the 

reverse plate, the colour was light yellow (Figure 1 m). The type of mycelia I 

was septate. 

1091 The colour of colony was whitish grey to dark grey (Figure 1 n). On the 

reverse plate, the colour was light yellow (Figure 10). The type of mycelia 

was septate. Colour of conidia was grey. The conidia shape was straight to 

slightly curved with abruptly tapered, obtuse ends (Figure 3p). 

9 




Figure la-Ip: Colony of different Colletotrichum spp. 

Colletotrichum sp. (843) 

Figure I a. The colony - upper 
surface 

Colletotrichum sp. (897) 

Figure I b. The colony - the reverse 
plate 

Figure Ie. The colony - upper 
surface 

Colletotrichum sp. (944) 

Figure I d. The colony - the reverse 
plate 

Figure I e. The colony - upper 
surface 

Figure 1 f. The colony - the reverse 
plate 

to 



Colletotrichum sp. (1085) 

Figure Ig. The colony - upper 
surface 

Figure I h. The colony - the reverse 
plate 

Figure I i. The colony - upper 
surface 

Colletotrichum sp. (1065) 

Figure Ij . The colony - the 
reverse plate 

Figure Ik. The conidia 

Figure II. The colony - upper 
surface 

Figure I m. The colony - the reverse 
plate 
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Colletotrichum sp. (1091) 

Figure 1 n. The colony - upper Figure 10. The colony - the Figure 1p. The conidia 
surface reverse plate 
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Growth at different temperature 

The highest growth rates of the Colletotrichum sp. (843), Colletotrichum sp. (983) and 

Colletotrichum sp. (1091) were at 300 e (Figure 2a, e and g) with mean growth rates were 

between 0.92 ± 0.1 0 to 1.15 ± 0.02 cm/day (Appendix Table I). The second highest colony 

growth rates were at 25°e with mean growth rates of these isolates were between 0.87 ± 0.0 I 

to 1.08 ± 0.03 cm/day. There were no significant different at p= 0.05 between colony growth 

rates at 300e and at 25°e. Thus, the optimum temperature for these isolates to grow was at 

temperature 25-30oe. 

The highest growth rates of Colletotrichum sp. (879) and Colletotrichum sp. (1085) 

were at 25°e (Figure 2b and d) with mean growth rates were between 0.67 ± 0.08 to 1.18 ± 

0.0 I crn/day (Appendix Table I). There were significant different at p= 0.05 between colony 

growth rates of these isolates at 25°e with colony growth rates at other temperatures. Thus, 

the optimum temperature for these isolates to grow was at temperature 25°e. For 

Colletotrichum sp. (1085), the colony did not grow at temperature 35°e (Figure 2d). 

The highest growth rates of Colletotrichum sp. (944) and Colletotrichum sp. (1065) 

were at 300e (Figure 2c and f) with mean growth rates were between 0.74 ± 0.03 to 0.87 ± 

0.02 cm/day (Appendix Table I). There were significant different at p= 0.05 between colony 

growth rates of these isolates at 300 e with colony growth rates at other temperatures. Thus, 

the optimum temperature for these isolates to grow was at temperature 30oe. 
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Figure 2a. Colony growth rates at different temperatures for Colletotrichum sp. (843) 
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Figure 2b. Colony growth rates at different temperatures for Colletotrichum sp. (897) 
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Figure 2e. Colony growth rates at different temperatures for Colletotrichum sp. (944) 
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Figure 2d. Colony growth rates at different temperatures for Colletotrichum sp. (l085) 
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Figure 2e. Colony growth rates at different temperatures for Colletotrichum sp. (983) 
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Figure 2f. Colony growth rates at different temperatures for Colletotrichum sp. (1065) 
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Figure 2g. Colony growth rates at different temperatures for Colletotrichum sp. (1091) 
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Growth in different pH 

Figure 3a shows that the highest mycelia dry weight of Colletotrichum sp. (843) was 

at pH 7.0. The mean dry weight was 0.61 ± 0.14 g (Appendix Table 2). There was significant 

different at p= 0.05 of mycelial dry weight at pH 7.0 with mycelial dry weights of other pH. 

Thus, pH 7.0 was the optimum pH for this isolate to grow. 

Figure 3b shows that the higher mycelia dry weight of Colletotrichum sp. (897) were 

at pH 4.5, pH 6.0 and pH 6.5. The mean dry weight were 0.31 ± 0.02 g for both pH 4.5 and 

pH 6.0 and 0.31 ± 0.07 g for pH 6.5 (Appendix Table 2). At p= 0.05, there were no significant 

different of mycelial dry weights at these three pH. However, there were significant different 

at p= 0.05 ofmyce\ial dry weight at these pH with mycelial dry weights at other pH. Thus, pH 

4.5, pH 6.0 and pH 6.5 were the optimum pH for this isolate to grow. 

Figure 3c shows that the highest mycelia dry weight of Colletotrichum sp. (944) was 

at pH 8.0. The mean dry weight was 0.31 ± 0.01 g (Appendix Table 2). The second highest 

mycelia dry weight was at pH 8.5 with mean dry weight 0.30 ± 0.03 g. At p= 0.05, there was 

no significant different of mycelial dry weight at pH 8.0 and pH 8.5. There also no significant 

different at p= 0.05 of mycelial dry weight at pH 8.0 and mycelial dry weight at pH 4.5. 

However, there were significant different at p= 0.05 of mycelial dry weight at pH 8.0 with 

mycelial dry weight at other pH. Thus, the optimum pH for this isolate to grow was at pH 4.5 

and between pH 8.0- pH 8.5. 

Figure 3d shows that the highest mycelia dry weight of Colletotrichum sp. (l085) was 

at pH 6.5. The mean dry weight was 0.43 ± 0.00 g (Appendix Table 2). The second highest 

m celia dry weight was at pH 6.0 with mean dry weight 0.39 ± 0.06 g. At p= 0.05, there was 

'gnificant different of mycelial dry weight at pH 6.5 and pH 6.0. However, there were 
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.lanll:1C811t different at p= 0.05 of mycelial dry weight at pH 8.0 with mycelial dry weights at 

pH. Thus, the optimum pH for this isolate to grow was between pH 6.0- pH 6.5. 

The highest mycelia dry weight of Colletotrichum sp. (983) and Colletotrichum sp. 

1065) was at pH 5.0 (Figure 3e and t). The mean dry weight was 0.32 ± 0.01 g (Appendix 

Table 2). There was significant different at p= 0.05 of mycelial dry weight at pH 5.0 with 

mycelial dry weights of other pH. Thus, pH 5.0 was the optimum pH for Colletotrichum sp. 

(9 3) and Colletotrichum sp. (1065) to grow. 

Figure 3g shows that the highest mycelia dry weight of Colletotrichum sp. (1091) was 

at pH 5.5. The mean dry weight was 0.40 ± 0.06 g (Appendix Table 2). The second highest 

mycelia dry weight was at pH 5.0 with mean dry weight 0.36 ± 0.01 g. At p= 0.05, there was 

no significant different of mycelial dry weight at pH 5.5 and pH 5.0. However, there were 

ignificant different at p= 0.05 of mycelial dry weight at pH 5.5 with mycelial dry weights at 

other pH. Thus, the optimum pH for this isolate to grow was between pH 5.0- pH 5.5. 

pore germination 

Conidia of Colletotrichum sp. (983) and Colletotrichum sp. (1091) showed some germination 

after six hours of incubation at room temperature. The percentage of the spore germination is 

shown in Table 3. 

Table 3. Percentage of fungi germination of three replicates after 6 hours of incubation ± 
standard deviation in Colletotrichum sp. (983) and Colletotrichum sp. (1091) germinated on 
water 

40.00 ± 2.00 
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Figure 3a. Average mycelia dry weights at different pH for Colletotrichum sp. (843) 
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igure 3b. Average mycelia dry weights at different pH for Colletotrichum sp. (897) 
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