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 A total of 106 fungal isolates were isolated from peat soil samples collected at three 

different sites in Selangor with three different depths. From the present study, peat soil 
ecosystems are the best habitats for a large number of organisms from all domains of 

life including archae, bacteria, fungi, protists, plants and animals. This study is focused 

on the diversity of peat soil filamentous fungi in Selangor where all the isolates were 
belong to the Phylum Ascomycota which is commonly known as Ascomycetes or the 

sac fungi. The soil fungi were isolated by direct isolation and soil dilution techniques.  

The identification of these isolates was then determined by morphological study by 
integrating the use of light microscope. Based on the morphological characteristics, 

nine genera of Ascomycetes were identified namely, Aspergillus sp., Penicillium sp., 

Trichoderma sp., Trichophyton sp., Chrysosporium sp., Cladosporium sp., 
Paecilomyces sp., Hypocrea sp., and Chaetomium sp. The most abundant Ascomycetes 

isolated were found to be Aspergillus sp. followed by Penicillium sp. with 34.91 % and 
21.69 % of total isolates, respectively. The results from this study have demonstrated 

that some peat soils in Selangor can be considered as valuable natural sources of 

Ascomycetes which having potent biological activities that can then be exploited as 
antibacterial and antifungal agents. 
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INTRODUCTION 
 

 For a long time, soil is known to be the storehouse for a wide variety of filamentous fungi and other 

microorganisms. The interest in soil microbial diversity has emerged due to its critical function in maintaining 

and controlling the quality of the soil. Peat soil ecosystems are found to be the best habitats for a large number 

of organisms from all domains of life including archaea, bacteria, fungi, protists, plants and animals[1]. Peat is 

defined as an organic soil having mineral content that is not exceeding 35% where it basically comprises of 

plant materials that are partially decomposed in addition of mineral fractions such as silt, clay and sand. Area of 

peat soil with depth of 0.5 m and more has been classified into shallow peat soil; (with organic matter depth less 

than 0.45 m) and deep peat soil (with organic matter depth more than 0.5 m)[2]. Since peat soil is important as 

major carbon storage but little is known of their ecology and microbial diversity, the interest in studying 

microorganisms isolated from this type of soil has increased. 

 Among the microorganisms in many peatland ecosystems, fungi are found to be the main decomposer 

where they have an extensive hyphal network with fast growth rate which give them the ability to translocate 

nutrients to vast area in the ecocystem[3]. Diverse group of fungi have been recovered from peatland soils 

worldwide such as Ascomycota, Basidiomycota and Zygomycota[4]. Ascomycota is the largest phylum of Fungi 

with over 64,000 species and the members of this phylum are known as Ascomycetes or the sac fungi[5]. This 

fungal group has a defining feature called “ascus”, a microscopic sexual structure in which ascospores, a 

nonmotile spores are formed. However, some species of Ascomycetes are asexual, where they do not have 

sexual cycle thus do not form ascospores. These asexual Ascomycetes are identified and classified based on their 

morphological and physiological similarities to the ascus-bearing taxa by phylogenetic analyses of DNA 

sequences[6,7]
.
  

 The Ascomycetes are represented in all land ecosystems worlwide[8]. The hyphal fragments and spores are 
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dispersed through the atmosphere and freshwater environments, as well as beaches and tidal zone. Malaysia is 

known as a country that is rich in tropical regions. Previous studies showed that fungi isolated from ordinary 

surroundings like soils and plants have been the reservoir of a wide range of bioactive natural products. Tropical 

regions have also proven to offer a much larger wealth of biodiversity but yet, very little work has been carried 

out on tropical microbes. This is one of the reasons why soil microorganisms from Malaysian soil can be a rich 

source of the new leading compounds in term of drug discovery.  

 

2. Objective: 

 The aim of this study is to investigate the diversity of Ascomycetes that can be isolated from three selected 

peat soil areas in Selangor. 

MATERIALS AND METHODS 
 

3.1. Soil Sampling: 

 The sites of sampling involved in this study were Felcra Sijangkang, Pulau Kempas and Pulau Carey. Three 

points of sampling sites were determined by GPS at peat area in Selangor. Soils were sampled at three different 

depth, top soil (30cm), midway between top soil and water table (60cm) and water table (90cm). Collected soil 

samples were kept in sterile plastic bags and labeled. All soil samples were air-dried at room temperature for 48 

to 72 hours. The dried samples were sieved through a 0.5 mm sieve to remove stones and plant residues. Sieved 

soils were stored in sterile container until further analysis. Plastic bags were not used to store soil samples as 

these bags do not allow the soil to dry completely and may encourage bacterial growth[9]. 

 

 3.2. pH Measurements: 

 A 30 g of each soil samples were weighed in 100 mL beaker and added with 75 mL distilled water. The 

samples were mixed well before being incubated at room temperature for 24 hours. The reading of pH were 

taken and recorded after 24 hours of incubation. Average pH was calculated to ensure the accuracy of the 

results. 

 

3.3. Soil Moisture Content: 

 A 30 g of soil samples were put in petri dishes and weighed. The samples were then incubated at 105°C for 

48 to 72 hours. The samples were then cooled down at room temperature and weighed again after 72 hours of 

incubation.  

 

3.4. Growing of Culturable Fungi: 

 Soil samples were serially diluted up to 10
-4

. Potato dextrose agar was used for the fungal isolation. All 

cultures were incubated at 30˚C for 5 to 7 days. Cycloheximide was added to suppress the unwanted bacterial 

growth. Putative fungal isolates from growth medium were transferred into new plates of potato dextrose agar 

(PDA) to maintain their purity. New plates were incubated at room temperature for 5 to 7 days to produce 

abundant pure fungal cultures. 

 

3.5. Mycological Slide Preparation: 

 Characteristics of pure cultures of filamentous fungi were identified by observing the colonies produced in 

plates after 7 days of incubation. Mycological slide were prepared using adhesive tape preparation method. 

Small amount of spores and conidia were taken by adhesive tape and placed onto a clean slide. A drop of 

lactophenol blue was added as the counterstain. The images of filamentous fungi were observed under light 

microscope.  

RESULTS AND DISCUSSION 

 

 A total of 106 isolates were recovered from all soil samples. Among the soil sampling sites, Pulau Kempas 

has the highest number of Ascomycetes isolated in which 43 isolates were obtained, followed by Pulau Carey 

with 35 isolates, and Felcra Sijangkang with 28 isolates, respectively. Table 1 showed the recorded pH reading 

and moisture contents for samples collected at three selected areas in Selangor. The pH of peat soil from Felcra 

Sijangkang ranged from 3.59 to 3.98 while the moisture content ranged from 63.72 to 84.51%. For peat soil 

sampled at Pulau Kempas, the pH readings were ranging from 3.33 to 3.59 while the soil moisture ranged from 

62.40 to 68.54%. As the samples collected from Pulau Carey, the pH went from 3.09 to 3.23 with the soil 

moisture ranged from 15.18 to 42.16%. 

 The different depths of the soil samples collected affect the moisture content of each soil samples but not 

the pH reading and the fungal distribution. All of the soil samples collected at the highest depth of 90 cm from 

all three sampling sites showed the highest percentage of moisture content but the pH and the number of isolates 

varies. The highest number of isolates in Felcra Sijangkang and Pulau Carey was obtained at 60 cm depth with 

pH of 3.72 and 3.09, with 82.63 % and 41.80 % of moisture content, respectively. While in Pulau Kempas, 



18                                                                  Norzatushima M.J. et al, 2015 

Advances in Environmental Biology, 9(22) Special 2015, Pages: 16-21 

deepest area of peat soil which is 90 cm with highest moisture content of 68.54 % at pH 3.59 showed the most 

number of isolates. Although the optimal pH and moisture content varies greatly, majority of fungi grow best at 

pH 3.59 with 10 isolates from Felcra Sijangkang and 18 isolates from Pulau Kempas, respectively in this study. 

 The moisture content of tropical peat soil ranged from 338% to 398% [10] meanwhile in this study, the 

moisture content range were found to be much lower. This large difference of moisture content may be due to 

the different type of peat soil that is maintained in the ground water, the water that is found underground in the 

cracks and spaces in soil. This reduced water content may also be caused by lower soil organic content and 

water evaporation[11]. The higher moisture content in deeper peat soil may due to the removal of vegetation and 

lesser soil compaction in soils located at the water table[12].  

 Pulau Carey, located to the south of Port Klang is not considered as a real island due to its proximity to the 

mainland and the river that separates it is practically a stream. The heat of sunlight and wind are among the 

factors that might influenced the lower moisture content of soil samples collected from Pulau Carey as 

compared to Pulau Kempas and Felcra Sijangkang. 

 
Table 1: pH measurements, moisture contents and number of isolates from three selected sites of soil sampling. 

Sampling site Depth (cm) pH Moisture (%) Number of  isolates 

Felcra Sijangkang 30 3.98 63.72 8 

60 3.72 82.63 11 

90 3.59 84.51 10 

Pulau Kempas 30 3.33 62.40 9 

60 3.48 65.61 16 

90 3.59 68.54 18 

Pulau Carey 30 3.23 15.18 12 

60 3.09 41.80 15 

90 3.17 42.16 8 

 
Table 2: Most abundant fungal isolates according to sampling site. 

Sampling site Total no. of isolates Fungi genus Percentage of genus (%) 

Felcra Sijangkang 28 Aspergillus sp. 42.86 

Penicillium sp. 14.29 

Trichoderma sp. 10.71 

Paecilomyces sp. 10.71 

Cladosporium sp. 7.14 

Chaetomium sp. 7.14 

Chrysosporium sp. 7.14 

Pulau Kempas 43 Aspergillus sp. 34.88 

Penicillium sp. 16.28 

Trichoderma sp. 6.98 

Cladosporium sp. 4.65 

Trichophyton sp. 4.65 

Hypocrea sp. 4.65 

Fungal sp. 20.83 

Pulau Carey 35 Aspergillus sp. 28.57 

Penicillium sp. 34.29 

Trichoderma sp. 8.57 

Chrysosporium sp. 8.57 

Fungal sp. 14.58 

 

 The pH readings obtained from all three sampling sites varies where soil samples collected from Pulau 

Carey showed lower pH reading as compared to Pulau Kempas and Felcra Sijangkang. However, the results did 

not differ much from previous studies. Tropical peat soils are commonly acidic with pH ranging from 3 to 4.3. It 

was found to be the favorable conditions for most Ascomycetes[13] and Ascomycetes were found to be the most 

isolated fungi in this study.  

 From the result obtained, it can be seen that the content of organic matter would affect the fungal 

distribution in peat soil. The result showed that Ascomycetes prefer a location which is high in organic content 

such as plant roots as their habitat. Soil samples from Pulau Kempas and Pulau Carey were collected in the area 

of undisturbed peat soil from human and animal activities while soil samples from Felcra Sijangkang were 

collected from disturbed peat soil in the palm oil plantation site. The use of chemical fertilizers could be the 

cause of lesser amount of microfungi isolated from Felcra Sijangkang as they may disturb the organic matter 

content in the soil. The content of organic matter in soils is a potential source of nitrogen, phosphorus and 

sulphur for fungal growth. Organic matter decomposition by microorganisms is essential to release the bound 

nutrients in organic residues that then utilised by the microfungi [14].    

 Table 2 showed the most abundant fungal isolated according to sampling sites. Based on the morphological 

characteristics, nine genera of filamentous fungi were identified namely, Aspergillus sp., Penicillium sp., 

Trichoderma sp., Trichophyton sp., Chrysosporium sp., Cladosporium sp., Paecilomyces sp., Hypocrea sp. and 
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Chaetomium sp. From the results showed in Table 2, Aspergillus sp., Penicillium sp., and Trichoderma sp. 

represented in all three sampling sites and the most abundant Ascomycetes isolated were found to be Aspergillus 

sp., with 34.91 % of total isolates, followed by Penicillium sp. with 21.69 % of total isolates, respectively. 

 Aspergillus sp., a well-known Ascomycetes can be easily found throughout the world as it fits well in the 

soil niche. Aspergillus adapt well in a wide range of environment especially in air and soil. It is natural for fungi 

to obtain moisture and nutrients without having the rays from the sun[15]. Penicillium sp., another well-known 

fungi genera often found in soils rather than any other sources[16]. Trichoderma sp. is considered as the most 

versatile fungi due to its high adaptability to its environment where it may produce both sexually and asexually, 

depending on the environmental conditions. Other soil fungi like Paecilomyces sp. and Trichophyton sp. have 

also been isolated widely from agricultural soil where these fungi species favors the abundance of plant roots 

[17]. This explained why Ascomycetes were able to be isolated in this study. 

 Figure 1 showed the microscopic observation of some  Ascomycetes isolated from this study after 7 days of 

incubation. Most species of Ascomycetes grow as filamentous with microscopic structure called hyphae. The 

interconnected hyphae form mycelium, which when visible to the naked eye is commonly called mold or 

thallus. The Ascomycetes cell walls often contain chitin and β-glucans. The internal boundaries of the individual 

cells called septa, which is the divisions within the hyphae. The cell wall and septa gives these Ascomycetes the 

stability and rigidity that may prevent the loss of cytoplasm in case of local damage to the cell membrane and 

cell wall.  

 

        
 

    
 

    
 

Fig. 1: Microscopic observation of some fungal isolates after 7 days of incubation. (A) The image of the 

conidiophore and conidiospore of Aspergillus sp at 400X magnification. (B)  Chaetomium sp. with 

ascomatal setae and ascospore at 400X magnification.  (C) The image of spore and septate hyphae of  

Cladosporium sp. at 400X magnification. (D) Vesicle of Aspergillus sp. at 400X magnification. (E) 

Phialides and conidia of Paecilomyces sp. at 1000X magnification. (F) The image of Penicillium sp. at 

1000X magnification where the conidiospore and sterigmata were observed. 

 

 During sexual reproduction, Ascomycetes will typically produce a large number of asci where it often 

contained in multicellular fruiting structure, ascocarp. Ascocarp comes in multiple colors, red, orange, yellow, 

brown, black and rarely green or blue. Some ascomyceous fungi grow as single-celled yeasts, which do not form 

fruiting bodies as it developed into an ascus during sexual reproduction. Several species of Ascomycetes are 

biological model organisms in laboratory research. Aspergillus is used in many genetics and cell biology studies 
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and many Penicillium sp. are those fungal producing antibiotics that are important for treating bacterial 

infectious diseases. 

 Ascomycetes fulfill a central role in most land-based ecosystems. They are important decomposers as they 

have evolved the capacity of breaking down almost every organic substance to obtain their nutrients. They are 

able to use their own enzymes to digest plant biopolymers like cellulose or lignin thus have crucial roles in 

nutrient cycling such as carbon cycle. The fruiting bodies of the Ascomycetes provide food for many animals 

ranging from insects and slugs to larger mammals such as deer and wild boars. Ascomycetes make many 

contributions to the good of humanity, but also have many ill effects as they also play as the agent of many plant 

diseases. 

 This group of fungi is also form important relationship with plants; as mycorrhizal fungi and as endophytes. 

Mycorrhiza, a symbiotic association between the root systems and the fungi is crucial for growth and persistence 

of the plants. The fungi are able to increase the uptake of mineral salts that occur at the low levels in soil with 

the help of their fine mycelial network. The plants will provide metabolic energy from the process of 

photosynthesis to the fungus in return. In the other hand, the endophytic fungi live inside the plants. They form a 

mutual relationship with their host and do not harm the host. The exact nature of this relationship depends on the 

species involved. In some cases, the fungal colonization of plants give a higher resistance against insects and 

bacteria where the endophytes produces poisonous alkaloids that are harmful to the plant-eating mammals[18].  

 

Conclusion: 

 All peat soils samples collected from three sampling sites namely Felcra Sijangkang,Pulau Kempas and 

Pulau Carey demonstrated that they can be a valuable natural sources of Ascomycetes. Out of 106 isolates from 

all three sampling sites, the most abundant fungi isolated was found to be Aspergillus sp. with 34.91% of total 

isolates. Other common fungi found in this study were Penicillium sp., Cladosporium sp., Trichoderma sp., 

Trichophyton sp., Paecilomyces sp. and Hypocrea sp. Since there is very little information on this, further 

research in the field of diversity and occurrence of fungi from tropical peat soil need to be performed. 
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