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Abstract 
The growth of Rhizopus stolonifer on different carbon sources was investigated. The carbon sources used 
include starch, sucrose, glucose, fructose and maltose. The fungus grew well on original Czapek-Dox 
agar medium as well as that with substituted carbon sources. Among the carbon sources used glucose 
supported the best growth. The Growth in starch and sucrose also proved to be favourable and least 
growth was observed in fructose and maltose. 
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1. Introduction 
Rhizopus stolonifer is a species of worldwide distribution and found in all kinds of mouldy 
materials. It can also grow on animal dung, wet shoes, rotten fruits, decaying vegetables, shed 
flowers and other organic materials. It is colourless, spread very rapidly completely filling 
tubes and dishes. Rhizopus stolonifer can be easily grown in the laboratory in a piece of moist 
bread kept under bell jar in warm place for 3 to 4 days. 
Carbohydrates are substances used in biosynthesis and energy  release and serve as cardinal 
impetus towards the viability, survival and sustenance of any organism [1]. Carbon is skeletal 
element for all organisms  [2]. The findings of [3] and [4] have shown that glucose and 
maltose supported best growth of Pycularia grisea and Colletotrichm musae. Similar works 
were reported by [5] that glucose supported the best growth Rhizoctonia solani followed by 
maltose and sucrose. The least growth of the fungus was obtained in glycerine. Likewise, [6] 
recorded good growth of Colletotrichum gloeosporioides on starch and xylulose. This 
indicated that no carbon source is equally suitable for the growth of all fungi. 
 
2. Materials and Methods 
2.1 Source of fungal isolate 
The isolate (Rhizopus stolonifer) required for this research was collected from the stocked 
cultures of mycology laboratory of Usmanu Danfodiyo University, Sokoto. Czapek-Dox agar 
medium (CDA) was used for growth studies of the isolate. 
 
2.2 Effect of carbon sources on growth 
Czapek-Dox agar media containing different carbon sources were used. The carbon sources 
used include glucose, fructose, maltose, sucrose and starch. The carbon sources were 
substituted for sucrose in original Czapek-Dox agar medium. 
2mm agar discs of the actively growing culture of R. stolonifer were placed on CDA plates and 
incubated at 28°C for 4 days. Three replicate plates were harvested daily per carbon source. 
The mycelium is freed from agar by briefly autoclaving the cultures, filtered off the mycelium 
mats and washed with hot water. It was then dried to a constant weight at 80°C. After drying 
the mycelium was weighed on a balance. The average mean value of the mycelium mats 
represents the amount of growth. 
 
2.3 Statistical analysis 
The data obtained was analyzed using x2 distribution analysis at 0.05 % level of significance. 
 
3. Results and Discussion 
The carbon sources used include glucose, fructose, maltose, sucrose and starch. Glucose, 
sucrose and starch supported the best growth. While fructose and maltose yielded the least 
growth. The result is shown in the table 1. 
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Rhizopus stolonifer made better growth on glucose, sucrose 
and starch while fructose and maltose produced the least 
growth. This is similar to the findings of [7] and [8] who 
showed that starch and fructose supported best growth of 
Aspergillus niger and A. terreus.. This result is in akin with 
the results of other researchers that glucose supported the best 
growth of Tricholeme terreus, Rhizoctonia solani, Morchella 
hybrida, Ustilago esculenta, Aspergillus niger, A. flavus and 
A. nudilans [5,9,10,11]. Similarly, [12] and [13] obtained the 
highest growth of Fusarium oxysporum and Pycularia grisea 
when glucose was used as carbon source. It was also reported 
that sucrose and starch recorded good growth of 
Colletotrichum gloeosprioides, Trichoderma viride, 
Termitomyces striatus, Alternaria zinniae and Butryodiplodia 
theobromae [14,15,16]. Likewise, [17] recorded the best 
mycelial growth of Tetrachaetum elegans, T. marchilianum, 
Pestalotiopsis submersus and Flagellaspora penicillioides in 
glucose and sucrose while [18] obtained the best growth of 
Beauveria bassiana and Trichoderma viride in fructose and 
dextrose repectively. Studies conducted by [19] showed that 
fructose and sucrose were the best carbon sources for growth 
of Pestalotia psidii. 
The good growth obtained in glucose indicated that the fungus 
possessed the necessary growth factors for assimilation of 
glucose or the pathogen have the ability to form adaptive 
enzymes. The configuration of the glucose molecule also 

favoured good growth of R. stolonifer. The ability of the 
fungus to utilized sucrose and starch was due to the 
possession of relevant enzymes for the hydrolysis of sucrose 
and starch into their component sugars. On the other hand, it 
could also be due to the ability of the fungus to utilize the 
hydrolytic products of these sugars. 
The poor growth noticed in fructose could be due to the 
absence of specific growth factors for the utilization of this 
sugar or failure to produce adaptive enzymes. This failure 
could also be attributed to the structural arrangement of the 
fructose molecule. The failure of R. stolonifer to produce good 
growth in maltose was due to the lack of necessary hydrolytic 
enzymes and structural arrangement of the molecule.  
It is a clear evidence that R. stolonifer occurs on a wide 
varieties of organic food materials such as bread, fruits and 
vegetables causing enormous loss. The result of this study 
signifies that the carbohydrate contents of these organic 
materials play an important role in facilitating the destructive 
effects of this fungus. Thus it becomes integral to regulate the 
chemical compositions of organic materials found to be 
infected by this fungus. This will in no small measure help in 
minimizing the destructive effect of R. stolonifer. 
Conclusively, efforts will be geared in future towards 
exposing other nutritional requirements of this fungus.  
 
4. Table 

 
Table1: Effect of different carbon sources on the growth of R. stolonifer 

 

Days Starch Sucrose Glucose Fructose Maltose Total 
1 0.030mg 0.032mg 0.050mg 0.020mg 0.026mg 0.158 
2 0.043mg 0.053mg 0.061 mg 0.024rng 0.028mg 0.229 
3 0.066mg 0.099mg 0.110mg 0.030mg 0.031mg 0.336 
4 0.100mg 0.110mg 0.115mg 0.032mg 0.034mg 0.391 

Total 0.239 0.294 0.356 0.160 0.119 1.114 
X2 = 0.188, df = 12, (P<0.05)
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