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Abstract
Fusarium species was isolated from soil of the Basra Province, South of Iraq, and cultured at 27C° for 5 days on three 
media were (Czapek Dox agar, CDA, malt extract agar, MEA, and potato dextrose agar, PDA). These media appeared 
different coonies of this fungus were whitish gray with pink center, white with concavely center, and white possessed  pink 
center, respectively. In addition, no exudates were produced. Using lactophenol cotton blue stain, conidia were crescent 
with pointed ends and some of them are septate.  Different chemical compounds were tested on a growth of the Fusarium 
species revealed a highest growth was noticed in potato dextrose broth (PDB) amended with aspartic acid followed by 
potassium chloride, magnesium sulfate and magnesium chloride. In addition, no growth in a presence of the ammonium 
acetate, potassium acetate, zinc chloride and zinc sulfate.
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Introduction 

Fusarium species are distributed in the soil as 
saprophytic fungi, and weak plant pathogens for 
several fruits and crops in subtropical, tropical, and 
temperate climate countries.[1, 2] This fungal species 
produce many secondary metabolites such as 
antimicrobial agents, trichothecens, equisetine, 
fusarenone etc.[3] There are different factors affecting 
fungal growth, for examples, temperature, pH, 
substrate and chemical elements.[4] Many chemical 
elements such as magnesium, potassium and 
phosphorus are required for the fungal growth. These 
elements are called macroelements which are 
supplied as salts for fungi e.g., magnesium sulfate 
and potassium phosphate as growth factors. Copper, 
zinc, calcium, iron, manganese and molybdenum as 
microelements are needed in very small quantities for 
growth of fungi as cofactors for fungal enzymes and 
functional proteins.[5]

Fungi also need vitamins in a very little amounts such 
as thiamine for growth. Some fungi are unable to 
utilize a source of the nitrate or ammonium.[6, 7]

Therefore, nutritional effects have  been studied in 
growth of fungi. Supply of amino acid or ammonium 
into nitrogen-starved cells and supporting them lead 
to activate these cells.[8] Based on the mentioned 
words, this study aimed to evaluate the effects of 

some chemical compounds on the growth of 
Fussarium species which was isolated from the soil.
Materials and methods
Identification of Fusarium species 

Fusarium species was isolated from soil and obtained 
from the Mycological Research Laboratory, 
Education College for Pure Sciences, Basra 
University. This fungus was grown on three media 
were Czapek Dox agar (CDA), malt extract agar 
(MEA), and potato dextrose agar (PDA) at 27°C for 5 
days. This fungus was morphologically identified 
according to prevous studies.[9, 10]

Effect of chemical compounds on growth of 
Fusarium species
Twelve of the chemical compounds were tested 
(Table 1) that 1 g of each compound was dissolved in 
100 ml of potato dextrose broth (PDB) for getting a 
mixture which had pH was 5.  Five ml of each 
mixture were placed in a screw glass tube and 
sterilized by autoclave at 121°C for 15 min. except 
PDB with thiamin-HCl or aspartic acid were 
sterilized by Millipore filter paper (0.2 µm). Plate  
contained 100 wells was used and 13 wells were 
selected. Aseptically, each well was loaded with  200 
µl of  the each mixture and wells contained PDB only 
were used as control. Cuvette was filled with 1 ml of 
PDB containing fungal cells and placed in O.D 
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device to estimate optical density of fungal cells that 
the final O. D was 0.01. All wells were inoculated 
with 100 µL of the fungal growth ( 0.01 O.D) and 
placed in bio-screening device ( Fig.1) based on the 
following program: Temperature 28°C., incubation
period was 7 days, shacking continuous, filtering 
7:600 nm and Recording data at each hour. Final O.D 
was estimated to detect the effect of chemical 
compounds on the fungal growth.
Results and discusion
Fusarium species appeared different colony shapes at 
27C0 on three various media. Colonies on CDA were 
whitish gray with pink center while reversible was 
gray with yellowish pink center. On MEA, the 
colonies were white with concavely center and 
reversible was yellow especially in center was  dark. 
Contextually, PDA resulted in white colonies but the 
center and edges were pink besides yellow reversible 
especially in center. No exudates were produced from 
this fungus on all media. Colonies  appeared in shape 
of wool or feathers on CDA, MEA (it possessed 
excellent  growth) and PDA, the growth of an aerial 
mycelia was observed on the agar surface. 
Microscopically, lactophenol stained-conidia 
revealed crescent shape with pointed ends and some 
of them are septate (Fig. 1

Effect of chemical compounds on growth of 
Fusarium species

Among twelve chemical compounds, the growth 
response of Fusarium speceis was better in a medium 
(PDB) amended with aspartic acid, and was followed 
by potassium chloride, magnesium sulfate and 
magnesium chloride. (Figures: 3, 4, 5, 6). While the 
growth response was obtained in PDB amended with  
KH2PO4 followed by Na2HPO4, thiamine-HCl and 
ammonium chloride was not better than PDB only 
(Figures: 7, 8, 9, 10). In addition that, no growth in a 
presence of the ammonium acetate, potassium 
acetate, zinc chloride and zinc sulfate (Figures: 11, 
12, 13, 14).
The genus Fusarium is widely distributed over the 
world and considered as weak plant pathogen.[11, 12] 

The identification mostly depends on the  
morphology.[13] Similarly to other organisms, fungal 
growth is affected by environmental factors such as  
macroelements (carbon, nitrogen, phosphate, sulfate, 

growth of fungi needs to vitamins, amino acids but in 
very little mounts as microelements including 
calcium, copper, zinc, manganese and 
molybdenum.[13, 14, 15] Metals and vitamins are 
participants as growth factors and coenzymes lead to 
positively change in fungal enzyme. Vitamins and 

metals like Mg+2, Zn+2, Mn+2, K+ have influence as 
activators by formation of enzyme-metal (E-M) 
complex which leads to increase the enzymatic 
activity.[16]

Majority of fungi have ability to utilize amino acids 
as source for carbon and nitrogen. Also many fungi 
require vitamins for example thiamine in very small 
amounts as carbon source.[17] Nutritional effects have 
been studied in the fungal growth. Supply of amino 
acid or ammonium into nitrogen-starved cells, and 
supporting phosphate for phosphate-starved cells in 
presence of glucose lead to activate PKA pathway 
without mediation by cAMP as second messenger. In 
the activation of PKA pathway, amino acids, 
ammonium and phosphate were sensed by 
transporter-receptor protein named as transceptors. 
Gap1for amino acid, and MeP2, and Ph084 for 
sensed ammonium and phosphate, respectively.[13]

However, some fungi have no ability to utilize  
nitrate or ammonium as nitrogen source, therefore, 
they need to a single amino acid.[7-9] Many amino 
acids have an effect on growth of some Fusarium 
species. Aspartic acid led to increase the fungal
biomass as well as high production of antimicrobial 
secondary metabolite.[1, 3] The effect of aspartic acid 
is stimulator to produce many secondary metabolites 
(aurofusarin, butenolide, diacetoxyscripenol, 
dipicolinic acid, fumonisin B , gentisyl alcohol,
moniliformin, neosaloniol) from  F. saccahri
var.elongatum.[4] This study aimed to the  assay 
separately the amended different substances 
including aspartic acid with PDB to show their 
effects on Fusarium species  to be future works for 
production of secondary metabolites from the fungus 
for biotechnology and chemotaxonomy. The results 
of this study showed different growth curves of  
Fusarium species  in PDB amended with one of 
different metals, thiamine-HCL and aspartic acid. It 
appeared that aspartic acid plays a major growth 
factor for Fusarium species.
There are many effects of amino acids on growth of 
Fusarium spp. Aspartic acid was first effective factor 
than other tested amino acids whereas it leads to 
increase the fungal biomass. pH factor affects in 
amount and speed of growth for microorganisms. 
Because each organism has certain pH in which 
grows, pH must be adjusted and controlled before the 
fungus is cultured. pH factor was studied and gave 
highest growth for Fusarium species at pH 8, and 
maximum antimicrobial secondary metabolite at pH 
5. pH is an important factor was reported to obtain 
higher fungal growth and maximum amount of 
secondary metabolites included antimicrobial 
compounds.[9-11]
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Conclusions
Fusarium species is can be isolated from soil of 
Basra Province, South of Iraq, and its growth is 
affected by addition of chemical compounds; 
therefore, PDA amended with aspartic acid is better 
medium for the isolation compared with PDA only.  
In addition, a growth stationary phase of this fungal 
species was remarkably noticed when the fungal 
growth was evaluated using various chemical 
substances amended with PDB. 
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Table 1: Chemical compounds were used for growth of the Fusarium species.
Chemicals Manufacture (Company)

Ammonium acetate Analar, England
Aspartic acid Sigma, USA

Ammonium chloride Fison, England
KH2Po4 Fisher, UK
Na2HPo4 Fison, England

Magnesium chloride Fisher, UK
Magnesium sulfate Fisher, UK
Potassium acetate Sigma, USA

Potassium chloride Melford, UK
Thiamin-HCL Duchefa Biochemie
Zinc chloride Fison, England
Zinc sulfate Sigma, USA

Figure (2): Morphology of Fusarium species at 27 °C for 5 days on three media.
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Figure (6): Growth of Fusarium species in PDB (blue) and PDB amended with magnesium chloride (red).

Figure (7): Growth of Fusarium species in PDB (blue) and PDB amended with KH2PO4 (red).

Figure (8): Growth of Fusarium species in PDB (blue) and PDB amended with Na2HPO4 (red).
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Figure (3): Growth of Fusarium species in PDB (blue) and PDB amended with aspartic acid (red)

Figure (4) Growth of Fusarium species in PDB (blue) and PDB amended with potassium chloride (red).

Figure (5): Growth of Fusarium species in PDB (blue) and PDB amended with magnesium sulfate (red).
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Figure (9): Growth of Fusarium species in PDB (blue) and PDB amended with thiamine-HCL (red).

Figure (10): Growth of Fusarium species in PDB (blue) and PDB amended with ammonium chloride (red).

Figure (11): Growth of Fusarium species in PDB (blue) and PDB amended with ammonium acetate (red).
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Figure (12): Growth of Fusarium species in PDB (blue) and PDB amended with potassium acetate (red).

Figure (13): Growth of Fusarium species in PDB (blue) and PDB amended with zinc chloride (red).

Figure (14): Growth of Fusarium species in PDB (blue) and PDB amended with zinc sulfate (red).

Al-Shatrah Veterinary and Biological Sciences Journal, 2024
Issn 2958-8952 
Volume 1, Number 1        


