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Figure 8.3: Simulated e�ect of increasing hyphal growth unit ( Lhgu) on colony

macro-morphology.
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8 GENERAL DISCUSSION

lution, resulting in a significant increase in the time necessary for image capture.

Image processing systems represent essential tools for the accurate quantification

of fungal morphology, but fully automated systems, designed for this application,

are still rare. The system developed in this study has been used in conjunction with

a newly-developed immobilisation assay to characterise the growth kinetics of A.

oryzae on a solid substrate. In addition, published findings on the application of

fractal analyses have been expanded upon by relating this parameter to the branch-

ing behaviour of the organism using a novel means of fractal dimension evaluation.

The growth of A. oryzae in shake flask cultures, reports of which are rare in the

literature, has also been extensively studied, with data presented on the micro- and

macro-morphological form in various different media compositions. The potential

exists to combine these research avenues and utilise fractal geometry to further

characterise morphological conformations in submerged culture and, subsequently,

arrive at a more definitive correlation between phenotypic variation and metabolite

production.
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toxicity of zinc and lead ions to the heavy metals accumulating fungus Pae-

cilomyces marquandii.” Bioprocess Biosyst Eng, vol. 28, no. 3: pp. 185–97,

2005. Doi: 10.1007/s00449-005-0026-z.

288

http://dx.doi.org/10.1007/s00449-003-0349-6
http://dx.doi.org/10.1590/S1517-83822002000100003
http://dx.doi.org/10.1145/357994.358023
http://dx.doi.org/10.1023/A:1018429425800
http://dx.doi.org/10.1007/BF00158947
http://dx.doi.org/10.1007/s00449-005-0026-z


REFERENCES

[175] M. Bizukojc and S. Ledakowicz. “A kinetic model to predict biomass

content for Aspergillus niger germinating spores in the submerged cul-

ture.” Process Biochem, vol. 41, no. 5: pp. 1063–71, 2006. Doi:

10.1016/j.procbio.2005.11.016.

[176] M. D. Fricker, J. A. Lee, L. Boddy and D. P. Bebber. “The interplay between

structure and function in fungal networks.” Topologica, vol. 1, no. 1: p. 004,

2008. Doi: 10.3731/topologica.1.004.

[177] Z. J. Li, V. Shukla, K. S. Wenger, A. P. Fordyce, A. G. Pedersen and M. R.

Marten. “Effects of increased impeller power in a production-scale Aspergillus

oryzae fermentation.” Biotechnol Prog, vol. 18, no. 3: pp. 437–44, 2002. Doi:

10.1021/bp020023c.

[178] J. L. Harris. “Safe, low-distortion tape touch method for fungal slide mounts.”

J Clin Microbiol, vol. 38, no. 12: pp. 4683–84, 2000.

[179] J. L. Rodriguez-Tudela and P. Aviles. “Improved adhesive method for micro-

scopic examination of fungi in culture.” J Clin Microbiol, vol. 29, no. 11: pp.

2604–05, 1991.

[180] C. Kampichler, J. Rolschewski, D. P. Donnelly and L. Boddy. “Collembolan

grazing affects the growth strategy of the cord-forming fungus Hypholoma

fasciculare.” Soil Biol Biochem, vol. 36, no. 4: pp. 591–99, 2004. Doi:

10.1016/j.soilbio.2003.12.004.

[181] J. M. Wells, M. J. Harris and L. Boddy. “Encounter with new resources

causes polarized growth of the cord-forming basidiomycete Phanerochaete

velutina on soil.” Microb Ecol, vol. 36, no. 3: pp. 372–82, 1998. Doi:

10.1007/s002489900123.

289

http://dx.doi.org/10.1016/j.procbio.2005.11.016
http://dx.doi.org/10.3731/topologica.1.004
http://dx.doi.org/10.1021/bp020023c
http://dx.doi.org/10.1016/j.soilbio.2003.12.004
http://dx.doi.org/10.1007/s002489900123


REFERENCES

[182] S. Maŕın, E. Companys, V. Sanchis, A. J. Ramos and N. Magan. “Ef-

fect of water activity and temperature on competing abilities of com-

mon maize fungi.” Mycol Res, vol. 102, no. 8: pp. 959–64, 1998. Doi:

10.1017/S0953756297005613.

[183] M. R. Golinski, W. J. Boecklen and A. L. Dawe. “Two-dimensional fractal

growth properties of the filamentous fungus Cryphonectria parasitica: the

effects of hypovirus infection.” J Basic Microb, vol. 48, no. 5: pp. 426–29,

2008. Doi: 10.1002/jobm.200800017.

[184] M. Obert, P. Pfeifer and M. Sernetz. “Microbial growth patterns described

by fractal geometry.” J Bacteriol, vol. 172, no. 3: pp. 1180–5, 1990.

[185] H. Kubo and H. Mihara. “cAMP promotes hyphal branching in Mucor glo-

bosus.” Mycoscience, vol. 48, no. 3: pp. 187–89, 2007. Doi: 10.1007/s10267-

007-0348-6.

[186] X. Lin and M. Momany. “Identification and complementation of abnormal

hyphal branch mutants ahbA1 and ahbB1 in Aspergillus nidulans.” Biotechnol

Prog, vol. 41, no. 11: pp. 998–1006, 2004. Doi: 10.1016/j.fgb.2004.07.005.

[187] J. Diéguez-Uribeondo, J. C. Hernández-Crespo, R. Cortés, F. López and J. L.
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