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 Soil fungi are one of the most abundant types of fungi in the environment. The 
objectives of this study are to isolate the filamentous fungi from peat soil of animal 

agricultural farm and characterize them based on morphological characteristics and 

molecular technique. In this study, a gram of soil sample was collected and weighed 
and then dissolved in 10ml sterile distilled water. The sample was serially diluted and 

spread onto potato dextrose agar (PDA) for isolation. Different isolated colonies that 

are morphologically different from each plate was purified and sub-cultured onto new 
media for macroscopic and microscopic identifications. For polymerase chain reaction 

(PCR), internal transcribed spacer (ITS1 and ITS4 primer) was used. The morphological 

identification and molecular technique shows that these fungi are PTN-45 strain of 
Aspergillus terreus, CO1 strain of Aspergillus terrius and Eupenicillium sp.  
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INTRODUCTION 
 

 In an animal agricultural farm, peat is formed mostly from animal remains in a waterlogged environment. 

This will cause the soil to be anaerobic and in a high acidic condition with low oxygen level [1]. Most 

microorganisms cannot live in this extreme condition thus preventing the decomposition of animal remains. 

Filamentous fungi are the major decomposers in peat soil environment where the extensive hyphal networks 

enable them to use the available nutrients dispersed in vast areas of the farm. Other characteristics that are 

advantageous for such fungi to thrive in these lands are their high growth rate and thick cell wall, which protect 

them from their predators. 

 Apart from the extreme conditions of the soil, there are large amounts of chemical compounds used in 

animal agricultural farms such as hormones and antibiotics [2]. Most of these compounds were consumed by the 

livestock but excreted back to the environment as urine and feces. These compounds contaminate the soil 

surface around the farm and affect the microorganisms in these soils area [3]. The microorganisms like bacteria, 

are totally inhibited by these contaminants while others such as filamentous fungi and molds are able to 

withstand and show resistance towards these contaminants.  This is due to them having thick cell walls. Also 

some of them are able to convert these contaminants into non-harmful compounds [4].  

 From various studies, one of the common filamentous fungus isolated from peat soil is Aspergillus sp. [5].  

The fast growing fungal species easily survives in peat soil of animal agricultural farm. There are many other 

common filamentous fungi isolated from peat soil but only several of them were successfully isolated from this 

study.  

 

2. Methodology: 

2.1 Soil sampling: 

 Several locations in animal agricultural farm at MJ Fatonah Sdn. Bhd. Kuala Selangor, Selangor Malaysia 

were selected as the most suitable areas for sampling. The soil samples were taken from a depth of about 1-
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10cm, stored in plastic biohazard bags and brought to the lab. The soil was sieved to remove small stones and 

animal remains in the soil. 

 

2.2 Isolation and purification of fungi: 

 One gram of soil was collected from each selected location. It is then dissolved in 10ml sterile distilled 

water and serially diluted until four times dilution factor. 100µl of each dilution was taken out and spread onto 

potato dextrose agar (PDA) containing 50mg/ml chloramphenicol to prevent the growth of bacteria and 

saprophytic fungi. Each PDA plate was incubated for three days. After the incubation period, a colony of fungus 

was collected and transferred into a new PDA using a sterile needle. Each plate containing a pure culture of 

fungus was incubated for 3 to 14 days of incubation period and at 28°C.  

 

2.3 Morphological characteristics of fungi: 

 At day 3 of incubation, the macroscopic identification was carried out by observing the colour and texture 

of each fungal colony using the naked eye. For microscopic identification, adhesive tape method was used to 

observe the reproductive system of fungal isolates. A drop of methylene blue was added onto a clean glass slide. 

Then, the sample was collected by placing clear adhesive tape on the culture and transferring it onto a glass slide 

for observation under a light microscope (Olympus CX21). 

 

2.4 Genomic DNA extraction of isolated fungi: 

 The genomic DNA extraction was carried out by using DNeasy Plant Mini Kit by Qiagen with some 

modifications. Each isolated fungi was cultured into potato dextrose broth by inoculating 100µl of 1x10
6 

cfu/ml 

of spore suspension. After three days, the mycelial matt was recovered and disrupted using liquid nitrogen. 

About 25mg of the disrupted sample was used in the genomic DNA extraction. 400µl of Buffer AP1 and 4µl of 

RNase were added and vortexed followed by incubation for 30 minutes at 65
o
C. Then, 130µl of Buffer P3 was 

added and mixed, followed by incubation on ice for 5 minutes. Next, the lysate was centrifuged for 5 minutes at 

14 000rpm and the lysate transferred into QIAshredder spin column placed in a 2ml collection tube. The lysate 

was centrifuged again for 2 minutes at 14 000rpm. The flow-through was transferred into a new tube without 

disturbing the pellet if present followed by addition of 1.5 volumes of Buffer AW1 and mixed. 

 About 650µl of the mixture was transferred into a DNeasy Mini spin column placed in 2ml collection tube 

and centrifuged for 1 minute at 8000rpm. The flow-through was discarded and the step was repeated for the 

remaining sample. For the washing step, the spin column was placed into a new 2ml collection tube followed by 

addition of 500µl of Buffer AW2; mixture was centrifuged for 1 minute at 8000rpm. The flow-through was 

discarded again. The washing step was repeated once and then centrifuged at 14 000rpm. About 100µl of Buffer 

AE was added for elution after transferring the spin column to a new 1.5ml microcentrifuge tube. The 

microcentrifuge tube was incubated for 5 minutes at room tempreture followed by centrifugation for 1 minute at 

8000rpm.  

 

2.5 Molecular identification of isolated fungi: 

 Briefly, ITS1 primer (5´-TCC GTA GGT GAA CCT TGC GG-3´) and ITS4 primer (5´-TCC TCC GCT 

TAT TGA TAT GC-3´) were used for a total 25µl reaction [9]. The PCR reaction was carried out by using MJ 

Mini Personal Thermal Cycler from BIO RAD. The PCR mix contained template DNA, 10µM of each primer 

(AIT biotech), 10x standard buffer (New England BioLabs), 10mM dNTP mix (New England BioLabs) and 

1.25U of taq DNA polymerase (New England BioLabs).  

 The PCR conditions were: initial denaturation (95°C, 30seconds), 35 cycles of denaturation(95°C, 30 

seconds), annealing (45°C, 60 seconds), and extension (68°C, 60 seconds), followed by a final extension (68°C, 

60 seconds). About 2µl of each PCR product was electrophoresised in 1% agarose gel (BIO RAD). The samples 

were sent to AIT Biotech, Singapore for sequencing. By using BioEdit software, the sequences were cleaned 

and BLAST into NCBI.  

RESULTS AND DISCUSSION 

 

 A total of three filamentous fungi were isolated from peat soil of animal agricultural farm. Based on their 

morphological characteristics, two isolates were identified as Aspergillus sp.; one of the most common fungi in 

peat soil. The low pH level of peat soil which ranged from 2 to 4 and the non-selective characteristics of 

Aspergillus spp. itself maybe the reason why Aspergillus was found [6]. It can survive in a variety of substrates 

including animal remains which may contain excess contaminants from animal agricultural activities. 

Aspergillus sp. can also survive in a very large range of temperatures and humidity [7].                                

 The presence of Aspergillus spp. in peat soil acts as natural decomposer of animal remains in the farm [8]. 

Some of them are categorized under mycotoxin-producer fungi such as A. fumigatus (gliotoxin, fumagilin), A. 

terreus (citreoviridin) and A. versicolor (cyclopiazonic acid). Even though these mycotoxins do not show any 

significant effects on humans and animals, but we can consider them as hazards [9]. As a saprotroph, A. terreus 
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is widely found on decaying organic matter as it has important roles in carbon and nitrogen cycles [10, 11]. The 

surface colour is cinnamon brown and reverse is tan or yellow [12]. The microscopic observation of hyphae 

showed them in terms of hypha to be hyaline.  

 

(a) PTN-45 strain of A. terreus; 400x magnification 

 
(b) Eupenicillium sp, 400x magnification 

 
(c) CO1 strain of A. terreus strain; 400x magnification 

 
 

Fig. 1: Isolated fungi on PDA plates and under light microscope at 400x magnification. 

 
 

Fig. 2: PCR amplification. L1 (A. terreus strain PTN-45);    M (Eupenicillium sp.); N1 (A. terreus strain CO1). 

 

 The morphological characteristics of Aspergillus terreus is identical with the isolated fungus from this study 

based on colour and texture [13, 14]. 

 Eupenicillium sp. an anamorph of Penicillum sp. usually sporulates on the head of Aspergillus species [13]. 

Both Penicillium sp. and Aspergillus sp. are abundant in plant decaying matter, such as peat soil. The colour of  

Eupenicillium sp. colonies are yellow to light brown and the growth rate of is slow even when cultured onto 

Czapek agar it takes 14 days for this fungal isolate to grow to around 3cm diameter only [15].  
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Table 1: Macroscopic and microscopic morphological characteristics of isolated fungi. 

Characteristics Isolated fungi 

PTN-45 strain of A. terreus Eupenicillium sp. CO1 strain of A. terreus 

Shape of sporangium Globuse Round 

 

Globuse and smooth 

Spores shape on 

myecelia 

Abundant aerial mycelia, round 

sphore are round 

Abundant aerial mycelia, sphore 

are round 
 

Abundant aerial mycelia, sphore 

are round 
 

Structure of hyphae Long hyphae, septate Long hyphae, septate Long hyphae and aseptate 

Colony  colour Brown surface, light brown 

reverse 

Brown surface with outside white 

ring, tan reverse 

Cinnamon brown surface with 

yellow reverse 

Colony  texture Flat and easy to form new 

colony 

Flat, cottony and velvety Flat 

 

 Internal transcribe spacer (ITS) regions was used in molecular identification of fungi because it is closely 

found between other species, closely related species or even among other population of the same species [16].  

Because of the heterogeneity of this region, ITS1 and ITS4 primers were used as universal primers to identify 

isolated. The sequence variation of ITS regions were able to distinguish between Aspergillus sp. from other 

species and small variation between Aspergillus and Penicillium within ITS 2 region were found [17].  Thus, 

ITS 1 region is sufficient for identification of fungal isolates [17]. In this study, ITS1 and ITS4 primers cover 

both ITS 1 and ITS 2 regions along with 18srRNA and 5.8srRNA with size ranged from 500bp to 700bp. A 

BLAST search was carried out on all Genbank sequences and the sequence similarities of all samples were 99% 

with query cover of 98% for both Aspergillus sp. while 97% for Eupenicillium sp. Using the highest bit score in 

BLAST search, Aspergillus sp. with strain PTN-45 and CO1 along with Eupenicillium sp. were identified.  

 

4. Conclusion: 

 Three filamentous fungi have been successfully isolated form peat soil of animal agricultural farm. The 

identification of these fungi are important in order to study the micro-flora of peat soil in this farm. Also 

important is to study the effects of chemical contaminants towards these fungal isolates.    
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