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Abstract: 

  Fungal growth responses to temperature, pH and incubation 

period were studied. This studied provides the influence of different 

temperature, pH and incubation period on the growth of fungi. A 

uniform pH gradient, ranging from pH 3 to 11, temperature ranging 

from 20°C to 40°C and incubation period ranging from 2 to 10 days. 

Effects of temperature, pH and incubation period on the growth of 

fungi were determined in vitro. The control isolates was incubated for 

7 days at 29±2oC. Optimum temperature occurred between 25°C and 

30°C, pH ranges between 5 and 6 and incubation period ranges 

between 6 and 8 days. Four isolates of fungi grew at 35°C and all 

isolates grew at 20, 25 and 30°C but no fungal isolates grew at 40°C. 

Reports have shown that growth of fungi could be affected by pH, at 

pH 5 and 7 all fungal isolates were grew, at pH 3 only Mucor spp. was 

little grew and at pH 9-11 no fungal isolates grew. The influence of 

incubation period on the growth of the fungi growing on sabouraud 

dextrose agar, the results were Rizopus spp. and Fusarium spp. grew 

after 2 days, while, after 4 days, all fungal isolates were showed initial 

growth and between 6-10 days all fungal isolates were showed 

Approached growth compared with control. The aim of this research is 

provide detailed information for five fungal species "researchers often 
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do their research" about the effect of some factors on the growth of 

fungus. 

 

Key words: Fungi, pH, Temperature, Incubation period . 

 

 

INTRODUCTION 

        

Fungi can be divided into groups according to temperature 

requirements for optimal growth. These requirements are 

dependent on water availability and nutrients, and are 

measured under carefully controlled conditions. The groups are 

Psychrophiles, Mesophiles and Thermophiles. The effects of 

heat on fungi are related to the chemical reactions within the 

fungal cells [1]. For optimum growth, temperatures must be in 

a range that allows the most efficient progression of the 

chemical reactions necessary for growth. As temperatures 

progress above the optimum temperature, the chemical 

reactions occur less efficiently, and growth slows [2]. 

Eventually, the temperature can reach a point where growth 

stops, and cell components begin to be actually damaged by the 

heat. Enzymes are proteins that change structurally when 

heated to their limit of tolerance [3]. Likewise, membranes, 

which contain lipids, change in structure, and their function of 

protecting and regulating the internal environment of the cell 

becomes compromised [4]. The major factors affecting growth of 

fungi are nutrients, temperature, light, aeration, pH and water 

activity. Temperature, the majority of fungi are mesophilic, i.e., 

they can grow at temperatures within the range of 10-35°C. 

Optimum temperatures for growth may range between 15 and 

30°C. However, some fungi such as Chaetomium 

thermophilum and Penicillium dupontii are thermophilic, i.e., 

they can grow at 45°C or higher and fail to grow below 20°C [5]. 

A few fungi are psychrophilic and are unable to grow 

above 20°C. A significant number are psychrotolerant and are 

able to grow both at freezing point and at room temperature. 
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pH, fungi differ in their pH requirements. Most will grow well 

over the pH range 3-7. Some such as Aspergillus 

niger and Penicillium funiculosum can grow at pH 2 and below 

[6]. The most influencing factors for fungal growth is 

temperature. As fungi cannot control their internal 

temperature. Fungi can live in a relatively large range of 

temperatures, but their growth rate and metabolism are 

different at different temperatures even when other conditions, 

e.g. nutrient and water activity are constant [7]. Normally, the 

temperature at which a fungi have the highest biomass 

increase rate is accepted as the optimum temperature level of 

that fungi [8]. However, it is not well known whether this is 

also the temperature at which the fungi is growing most 

efficiently and under least stress. The understanding of the 

effect of temperature on fungal growth is an essential part of 

fungal physiology [9]. It has been shown that pH and 

temperature are important criteria for understanding the 

ecology of fungi, especially mycotoxigenic species [10]. However, 

acid/alkaline requirement for growth of fungi is quite broad, 

ranging from pH 3.0 to more than pH 8.0, with optimum 

around pH 5.0 if nutrient requirements are satisfied [11]. In 

general, Aspergillus spp. are more tolerant to alkaline pH while 

Penicillium species appear to be more tolerant to acidic pH. 

Studies on pH reveal that fungi grow at pH 3.0 - 8.0, with 

maximum production of dry mycelial weight and sporulation at 

pH 5.5 and pH 6.5 respectively, in liquid media [12]. 

 

MATERIALS AND METHODS 

        

Seven different pH levels of Sabouraud dextrose agar (SDA) 

were prepared by addition of 65g agar and made up to one liter 

with distilled water. The pH of each medium was adjusted by 

adding either hydrochloric acid (0.1M HCl) or sodium hydroxide 

(0.1M NaOH) to get the required pH values [13]. The pH level 

was measured using electrical pH meter before sterilization in 
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autoclave at 121ºC. The plates were incubated for seven days at 

temperature (approximately 29 ± 2 ºC). Temperature test was 

the plate with SDA have been incubated at different 

temperatures. While, incubation period test was by incubated 

the plate for different date. Two millimetre discs of the culture 

of fungi were obtained from the growing edges of cultured SDA 

colonies using sterilized cork borer. The agar plugs were 

transferred to the centre of SDA plates (one plug per plate) at 

different temperature levels [4]. Data obtained were analysed 

using one way Analysis of Variance (ANOVA) and the group 

means compared by Duncan Multiple Range Test (DMRT) 

using the Statistical Package for Social Science (SPSS) version 

16.0. (2007). 

 

RESULTS AND DISCUSSIONS 

 

Effect of the temperature 

The study of effect of different temperature (20°C, 25°C, 30°C, 

35°C and 40°C) on growth of five fungi was shown in figure 

1.The results showed that the best studied growth temperature 

was 30°C, 25°C, 20°C, 35°C then 40°C respectively. The statical 

analysis shows a significant differences (P<0.05) exist between 

fungal growth curve under different incubation temperatures as 

shown in table 1. These results were similar to another study 

which is observed the optimal growth occurring at 25-30°C [14]. 

The effects of heat on fungi depend on many factors, including 

the genus, species and strain of the fungus, the amount of 

available water, kinds of nutrients, and many other 

environmental factors. 
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Figure 1: Effect of temperature on fungal growth 

 

In addition to previous results, we noted the stability of the 

fungal count at 25-30˚C, these results compatible with [15] 

whom mentioned that most fungi are mesophilic, and have 

growth optima within the temperature range that people find 

comfortable. This is why so many fungi appear when moisture 

enters homes, schools, hospitals and work environments. 

Because of air conditioning and heating, mesophilic fungi 

flourish in occupied environments in all climates. 

 

Table 1: Effect of temperature on fungal growth compared with 

control 

Fungi Colony control diameter (mm) at 29 ˚C 
20 ˚C 25 ˚C 30 ˚C 35 ˚C 40 ˚C 

Growth rate diameter (mm) 

Rizopus spp. 37 33 36 36 3 0 

Penecillium spp. 9 8 8 9 0 0 

Alternaria spp 11 9 10 10 5 0 

Fusarium spp. 19 15 16 16 4 0 

Mucor spp. 12 10 10 9 3 0 

 

Effect of the pH 

Fungi generally grow well in acidic conditions [16], but some 

species favor neutral to slightly alkaline conditions. The results 

of effect of different pH values (3-5-7-9 and 11) on the growth of 

five fungi are shown in figure 2. The results show that the best 

pH is 5-6. Table 2 exhibit a significant differences (P<0.05) 

between fungal growth curve fungi isolates under different pH 

values. 
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Figure 2: Effect of pH on fungal growth 

 

Some species possess cellulolytic enzymes having optimal pH, 

between 6.8–9.0, and the cellulolytic enzymes of species show 

an optimal pH range between 5.5–6.8 [17]. The obtained results 

were similar to results of another study carried out by [18], who 

observed that the optimum pH of fungi spp. growth was 5-6. 

[16] pointed out that environmental H+ concentration has little 

direct effect on fungal metabolism due to the buffering system 

in hyphae but may influence the ionization of salts in solution 

and the permeability of the plasmalemma of the hyphae. 

Furthermore, enzyme activity is affected by H+ concentration. 

The fungal inhibitory effect seems to lessen with increasing pH 

as shown by the increasing amount of fungal growth at the 

higher pH values [19]. The growth of fungi could be affected by 

pH in a medium in which it grows, either directly by its action 

on the cell surfaces or indirectly by its effect on the availability 

of nutrients [20]. 

 

Table 2: Effect of pH on fungal growth compared with control 

Fungi Colony control diameter (mm) at pH = 5. 7 
pH 3 pH 5 pH 7 pH 9 pH 11 

Growth rate diameter (mm) 

Rizopus spp. 39 0 30 9 0 0 

Penecillium spp. 10 0 7 2 0 0 

Alternaria spp 11 0 9 2 0 0 

Fusarium spp. 20 0 15 5 0 0 

Mucor spp. 10 1 9 2 0 0 

 

Effect of incubation period 

Tested the effect of period of five fungi  at 2, 4, 6, 8 and 10 days, 

it was shown in figure 3. The results showed that the best 
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studied period was 6-8 days, the growth was gradually per 

days. The statical analysis shows a significant differences 

(P<0.05) exist between fungal growth curve under different 

incubation temperatures as shown in table 3. 

 

 
Figure 3: Effect of incubation period on fungal growth 

 

Fungi require different conditions for optimal growth [21], fungi 

derive all of their energy and growth materials from their 

growth medium, through biochemical decomposition processes 

[22]. However, all the materials for growth must already be 

present in the growth medium [23]. Specific time spans 

required during 3-7 days  vary respective to species and variety 

[24]. 

 

Table 3: Effect of incubation period on fungal growth compared with 

control 

Fungi Colony control diameter (mm) at 7 days 
2 days 4 days 6 days 8 days 10 days 

Growth rate diameter (mm) 

Rizopus spp. 40 3 6 23 39 41 

Penecillium spp. 10 0 1 5 10 11 

Alternaria spp 11 0 1 5 12 13 

Fusarium spp. 20 2 4 12 21 22 

Mucor spp. 12 0 1 6 12 14 

 

CONCLUSION 

        

Temperature is a factor affecting fungi, most of fungi were 

fungicidal effectiveness at acute increase or decrease the 

temperature. The number of culturable fungi decreased sharply 

under acidic and alkaline cultivation conditions, while the 
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number of culturable fungi remained relatively constant over 

the pH range 5–6. The cultural period was very affecting on 

fungal growth, Therefore, it is must selective the appropriate 

period for the best fungal growth. 
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