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ABSTRACT 

 

Fungi are among the most important plant pathogens that cause severe yield loss of 

crops such as rice, maize, fruits and vegetables. This problem may be effectively 

controlled using fungicides but somehow it will trigger the emergent of new resistant 

fungi.  Furthermore, the usage of chemical control is not the best solution as the 

environmental pollution is critically high. However, Pseudomonas aeruginosa is one of 

the Pseudomonas spp that was shown could be used as a biological control agent against 

plant pathogenic fungi. This research is conducted to extract crude antibiotics from 

Pseudomonas aeruginosa UPM P3 and to determine the effect of different concentrations 

of the extracted crude antibiotics on the mycelial growth of selected plant fungal 

pathogens. Four types of important fungi culture will be maintained for screening. 

Bacterial suspension will be prepared using Luria Bertani (LB) broth. By using cell-free 

supernatant, the antibiotics will be extracted and tested against the selected fungal 

pathogens using poison food technique with six different concentrations (0, 0.1, 0.2, 0.4, 

0.8 and 1.0 mg/ml). This experiment was conducted in a completely randomized design 

(CRD). The assessment of mycelial growth will be done by measuring the diameter of 

the mycelium for each concentration used and compare with the control treatment. 

Antibiotics produced by Pseudomonas aeruginosa UPMP3 can be extracted and are 

expected to inhibit the growth of plant fungal pathogens in vitro.  
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ABSTRAK 

Kulat merupakan pathogen tanaman yang penting kerana mampu mengakibatkan 

kerugian hasil tanaman penting yang serius seperti padi, jagung, buah dan sayur. Masalah 

ini boleh dikawal secara efektif menggunakan kaedah kawalan kimia iaitu racun kulat 

namun ia akan mengakibatkan risiko kulat menjadi rintang terhadap racun kulat. 

Tambahan pula, penggunaan kawalan kimia bukan penyelesaian terbaik kerana 

mempertimbangkan keadaan persekitaran yang kian tercemar. Bagaimanapun, bakteria 

Pseudomonas aeruginosa terbukti boleh digunakan sebagai satu agen kawalan biologi 

terhadap kulat penyebab penyakit tumbuhan. Penyelidikan ini dijalankan untuk 

mengekstrak antibiotik dari Pseudomonas aeruginosa UPMP3 dan menentukan kesan 

kepekatan antibiotik yang berbeza kepada pertumbuhan miselium patogen-patogen kulat 

yang terpilih. Empat jenis kulat penting yang digunakan dalam penyelidikan ini. Kultur 

cecair bacteria akan disediakan menggunakan penyediaan medium Luria Bertani (LB). 

Dengan menggunakan supernatan tanpa sel, antibiotik akan diekstrak dan diuji 

menentang pathogen-patogen kulat terpilih menggunakan teknik media beracun dengan 

enam kepekatan berbeza (0, 0.1, 0.2, 0.4, 0.8, 1.0 mg/ml). Eksperimen ini dijalankan 

menggunakan rekabentuk Completely Randomized Design (CRD). Penilaian 

pertumbuhan miselium akan dibuat dengan mengukur diameter miselium untuk setiap 

kepekatanbdan dibandingkan dengan rawatan terkawal (tanpa rawatan). Antibiotik yang 

dihasilkan oleh Pseudomonas aeruginosa UPMP3 boleh diekstrak dan dijangka dapat 

menghalang pertumbuhan patogen-patogen kulat tumbuhan secara in vitro. 
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CHAPTER 1 

INTRODUCTION 

 

Fungi are among the most important group of plant pathogens that cause severe 

yield loss of crops such as rice, maize, fruits and vegetables (Carris et al, 2012). 

Diseases caused by fungi can easily spread long distances because of their 

microscopic structures that can easily attach to the host plants or flown by the wind or 

harbor in soil (Moore, 2011). For example a group of fungi that infect various stage 

of rice including species of Fusarium, Rhizoctonia and Pyricularia and Panama 

disease of banana is one of the most famous vascular wilt caused by fungi Fusarium 

oxysporum f. sp cubense (Carris et al, 2012). 

This problem may be effectively controlled using fungicides but somehow it will 

trigger the emergent of new resistant fungi. Moreover, the usage of chemical control 

is not the best solution as the environmental pollution is critically high (Gerhadson, 

2002). The use of biocontrol bacteria isolated from the rhizosphere may present an 

alternative for plant disease prevention (Compant et al., 2005; Fernando et al., 2006; 

Fatima et al., 2009). One of the most popular bacteria studied and exploited as 

biocontrol agent is the Pseudomonas species (Ahmad et al., 2008).  

One particular approach for the control of plant diseases has been to inoculate (or 

‘‘bacterise’’) the seeds with particular strains of bacteria which produce inhibitory 

factors to the particular pathogenic fungi. These bacteria then proliferate on the plant 

root systems and prevent fungal diseases. Such biological control method has been 
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claimed to be a realistic alternative to the problems of chemical pesticides (Kerr, 

1999). Pseudomonas spp. has widely been used for induction of systemic resistance 

against plant pests and diseases (Fishal et al, 2010). Some researchers had found that 

the presence of antimicrobial substances produced by Pseudomonas aeruginosa could 

inhibit the mycelial growth of fungi (Sindhu et al, 1997).  

Pseudomonas aeruginosa is one of the Pseudomonas spp that was shown could be 

used as a biological control agent against plant pathogenic fungi (Fishalet al, 2010). It 

is an aerobic motile Gram-negative bacterium, widely distributed in water, soil and 

sewage, and one of the biotechnologically valuable microorganisms (Joshua et al, 

2000). Most of the identified Pseudomonas biocontrol strains produce antifungal 

metabolites such phenazines, pyrrolnitrin, pyoluteorin and cyclic lipopeptides like 

viscosinamide. It was demonstrated that viscosinamide prevents the infection of sugar 

beet by Pythium ultimum (Bloemberg and Lugtenberg, 2001). These bacterial strains 

beside the antagonistic effect also influence the defense system of plants (Maksimov 

et al., 2011). 

Many pseudomonads inhibit fungal growth. P. aeruginosa produces three 

antifungal factors; dihydroaeruginoic acid, which inhibits phytopathogenic fungi, and 

pyocyanin and 1-hydroxyphenazine which inhibit growth of various Candida spp. 

and Aspergillus fumigatus; pyocyanin may also inhibit yeast-mycelial transformation 

in C. albicans (Kerr, 1999). Pyocynin is one of the redox-active phenazine compound 

that responsible for the blue-green colour characteristic produced by Pseudomonas 

spp (Jayaseelan et al, 2013).  
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The objective of this study was to extract crude antibiotics from Pseudomonas 

aeruginosa and also to determine the effect of different concentrations of crude 

antibiotics on the mycelial growth of selected plant fungal pathogens.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

31 

REFERENCES 

(Duffy & Défago, 1997; Flood, Cooper, Rees, Potter, & Hasan, 2010; Parvin, Othman, 

Jaafar, & Wong, 2015; Sathyapriya, Sariah, Siti Nor Akmar, & Wong, 2012;

Thangavelu & Mustaffa, 2005; Thomashow, Bonsall, & Weller, n.d.)Allen, L., 

Dockrell, D. H., Pattery, T., Lee, D. G., Cornelis, P., Hellewell, P. G., & Whyte, M.

K. B. (2005). Pyocyanin production by Pseudomonas aeruginosa induces neutrophil

apoptosis and impairs neutrophil-mediated host defenses in vivo. Journal of

Immunology (Baltimore, Md. : 1950), 174(6), 3643–3649. 

http://doi.org/10.4049/jimmunol.174.6.3643

Bonsall RF, Weller DM, Thomashow LS (1997) Quantification of 2,4-

diacetylphloroglucinol produced by fluorescent Pseudomonas spp. in vitro and in 

the rhizosphere of wheat. Appl Environ Microbiol 63 : 951-955. 

Carris, L. M., C. R. Little, And C. M. Stiles. 2012. Introduction To Fungi. The Plant 

Health Instructor. 

Chet, I., & Inbar, J. (1994). Biological control of fungal pathogens. Applied Biochemistry

and Biotechnology, 48, 37–43.  

Das, K., Tiwari, R. K. S., & Shrivastava, D. K. (2010). Techniques for evaluation of 

medicinal plant products as antimicrobial agents: current methods and future trends. 

Journal of Medicinal Plants Research, 4(2), 104–111.  



© C
OPYRIG

HT U
PM

32 
 

De, S. (2009). Molecular Characterization of Pseudomonas aeruginosa UPM P3 from Oil 

Palm Rhizosphere Badri Fariman Azadeh and Sariah Meon Department of Plant 

Protection , Faculty of Agriculture , University Putra Malaysia , 6(11), 1915–1919. 

Duffy, B. K., & Défago, G. (1997). Zinc Improves Biocontrol of Fusarium Crown and 

Root Rot of Tomato by Pseudomonas fluorescens and Represses the Production of 

Pathogen Metabolites Inhibitory to Bacterial Antibiotic Biosynthesis. 

Phytopathology, 87(12), 1250–1257.  

Flood, J., Cooper, R., Rees, R., Potter, U., & Hasan, Y. (2010). Some Latest R & D on 

Ganoderma Diseases in Oil Palm. IOPRI/MPOB Seminar: Advances in the 

Controlling of Devastating Disease of Oil Palm (Ganoderma) in South East Asia, 1–

21. 

Gerene, M., Shankar, J. Krzysztof, O. Yunixa, T. George and E. Bradley, 2003. 

Phenazine-I-carboxylic acid, a secondary metabolite of P. aeruginosa.285 : 584-

592.  

Gupta, S. K., & Tripathi, S. C. (2011). Fungitoxic Activity of Solanum torvum against 

Fusarium sacchari, 47(3), 83–91. 

Haas, D., & Keel, C. (2003). Regulation Ofantibiotic Production Inr 

Colonizingpseudomonasspp. Andr Elevance For Biological Control Of Plantdisease. 

Annual Review of Phytopathology, 41(1), 117–153. 

http://doi.org/10.1146/annurev.phyto.41.052002.095656 

Hanahan, D., & Weinberg, R. A. (2011). Hallmarks of cancer: the next generation. Cell, 



© C
OPYRIG

HT U
PM

33 

144(5), 646–74. http://doi.org/10.1016/j.cell.2011.02.013 

Hayashi, T., Kamiot, Y., & Terawaki, Y. (1989). the crude extract of Pseudomonas 

aeruginosa, 103–112. 

Haynes, W. C. (1951). Pseudomonas aeruginosa--its characterization and identification.

Journal of General Microbiology, 5(October 1950), 939–950. 

http://doi.org/10.1099/00221287-5-5-939

Hays, B. Y. E. E., Wells, I. C., Jacobs, F. A., Thayer, S. A., & Wade, J. (1889).

Antibiotic Substances Produced. Development. 

Kerr, J. R. (1994). Suppression of fungal growth exhibited by Pseudomonas aeruginosa. 

Journal of Clinical Microbiology, 32(2), 525–7. Retrieved from

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=263067&tool=pmcentre

z&rendertype=abstract

Kerr, J. R. (1999). Bacterial inhibition of fungal growth and pathogenicity. Microbial

Ecology in Health and Disease, 11(3), 129–142. 

http://doi.org/10.1080/089106099435709 

Kirisits, M. J., Prost, L., Starkey, M., Parsek, R., & Parsek, M. R. (2005). 

Characterization of Colony Morphology Variants Isolated from Pseudomonas 

aeruginosa Biofilms Characterization of Colony Morphology Variants Isolated from 

Pseudomonas aeruginosa Biofilms. Applied and Environmental Microbiology, 71(8), 

4809–4821. http://doi.org/10.1128/AEM.71.8.4809 

Lederberg, Joshua et al.(2000) Pseudomonas. Encyclopedia of Microbiology. Second 



© C
OPYRIG

HT U
PM

34 
 

Edition. San Diego. 3: 876-891 

Liu, P. V. (1973). Exotoxins of Pseudomonas aeruginosa. I. Factors that influence the 

production of exotoxin A. The Journal of Infectious Diseases, 128(4), 506–513. 

Mahadtanapuk, S., Sanguansermsri, M., Cutler, R. W., Sardsud, V., & Anuntalabhochai, 

S. (2007). Control of anthracnose caused by Colletotrichum musae on Curcuma 

alismatifolia Gagnep. using antagonistic Bacillus spp. American Journal of 

Agricultural and Biological Science, 2(2), 54–61. 

http://doi.org/10.3844/ajabssp.2007.54.61 

Maksimov I. V, Abizgil'dina R. R, Pusenkova L. I. 2011. Plant growth promoting 

rhizobacteria as alternative to chemical crop protectors from pathogens. Appl 

Biochem Microbiol. 47:333-345 

Moore, D., G. D. Robson, and A. P. J. Trinci. 2011. 21st Century Guidebook to Fungi. 

Cambridge University Press, New York.  

Parvin, W., Othman, R., Jaafar, H., & Wong, M.-Y. (2015). Detection of Phenazines 

from UPMP3 Strain of Pseudomonas aeruginosa and its Antagonistic Effects against 

Ganoderma boninense. International Journal of Agriculture and Biology, 3–8. 

http://doi.org/10.17957/IJAB/15.0111 

Pundir, R. K., & Jain, P. (2010). Comparative Studies On The Antimicrobial Activity Of 

Black Pepper ( Piper Nigrum ) And Turmeric ( Curcuma Longa ). Black Pepper, 

Tumeric(Ecoli)>, (2), 491–501. 

Rani, S. K. S., & Saxena, N. (2013). Antimicrobial Activity of Black Pepper ( Piper 



© C
OPYRIG

HT U
PM

35 

nigrum L . ). Global Journal of Pharmacology, 7(1), 87–90.  

Sathyapriya, H., Sariah, M., Siti Nor Akmar,  a., & Wong, M. (2012). Root colonisation 

of Pseudomonas aeruginosa strain UPMP3 and induction of defence-related genes in 

oil palm (Elaeis guineensis). Annals of Applied Biology, 160(2), 137–144. 

http://doi.org/10.1111/j.1744-7348.2011.00525.x 

Sundram, S., Meon, S., Seman, I. A., & Othman, R. (2015). Application of arbuscular 

mycorrhizal fungi with Pseudomonas aeruginosa UPMP3 reduces the development

of Ganoderma basal stem rot disease in oil palm seedlings. Mycorrhiza, 25(5), 387–

397.  

Thangavelu, R., & Mustaffa, M. M. (2005). Current Advances in the Fusarium Wilt

Disease Management in Banana with Emphasis on Biological Control. 

Thomashow, L. S., Bonsall, R. F., & Weller, D. M. Antibiotics Production By Soil And

Microbes In Situ (n.d.). 1 2 1 1, (509), 1–24.

Walker, T. S., Walker, T. S., Bais, H. P., Bais, H. P., De, E., De, E., … Vivanco, J. M. 

(2004). Pseudomonas aeruginosa-Plant. Society, 134(January), 320–331. 


	REFERENCES



