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Arbuscular mycorrhiza (AM) fungi/ Glomus etunicatum/
Acaulospora tuberculat/Phytophthora/CITRUS/Oryza sativa/
COMMUNITY STRUCTURE/PGPR/SYSTEM OF RICE INTENSIFICATION

(SRI)/T-RFLP/PCR CYCLE NUMBER/PURIFICATION METHOD

Arbuscular mycorrhiza (AM) fungi are symbionts in roots of higher plants.
There are extraradical hypae originated from root fragment in the soil. The
extraradical mycelium has several functions, the most important of which is the
uptake and translocation of water and mineral nutrients such as phosphorus from the
soil solution to roots. The highly branched nature of the absorbing hyphae increases
the surface area for nutrient uptake, leading to the enhanced nutrient accumulation in
plant tissues. Additionally, AM fungi inhibit the root rot caused by soilborne fungal
pathogens especially Phytophthora. They are formed in an enormously wide variety
of host plants by obligately symbiotic fungi which have recently been reclassified on
the basis of DNA sequences into a separate fungal phylum, the Glomeromycota.
Mycorrhizal fungi have become an important object of investigations to create new
opportunities for utilizing these fungi in biotechnology. This thesis, which was
divided into three topics, presents both biotechnological applications of mycorrhiza

and the AM community structure in rhizosphere. Additionally, the biases in detecting
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AM community by terminal restriction fragment length polymorphism (T-RFLP)
method were also elucidated in the last chapter.

In the first topic, the aims were to: (i) select efficient indigenous mycorrhizal
fungi and investigate the influence of effective indigenous mycorrhizal species on
citrus growth and phosphorus uptake, and (ii) determine the influence of AM on
Phytophthora root rot in citrus (Citrus sp.). The results of citrus growth revealed that
Shogun (C. reticulata Blanco cv. Shogun) and Tangerine (C. reticulate) inoculated
with Glomus etunicatum produced the highest mycorrhizal efficiency index (MEI).
Tangerine and C-35 citrange amended with fertilizers and G. etunicatum
demonstrated the highest P content in leaves. This indicated that G. etunicatum had
an influence on citrus growth and P uptake, suggesting it to be a highly effective
strain. Shogun scion/C-35 citrange rootstock combinations that were inoculated by
both P. nicotianae and different AM fungi (G. etunicatum or Acaulospora
tuberculata) showed minor root rot symptom. Our results indicated the facts that
different host plants and different AM species produced different outcomes in terms
of growth and pathogen resistance. The application of both AM isolates, therefore,
has an enormous potential to produce the inoculum for citrus orchards.

In the next topic, we explored whether rice root AM community structures
(based on T-RFLP derived from 18S rDNA) were affected by rice cultivation systems
(the system of rice intensification (SRI) and the conventional rice cultivation system
(CS)), and by application of compost and plant-growth-promoting rhizobacteria
(PGPR) (Azospirillium largimobile and Azotobacter vinelandii) during different
growth stages in field experiment. The Blast results showed that AM

fungal sequences belonged to members of the phylum Glomeromycota, the genera Glomus



and Acaulospora. AM community structure was compared between the different
cultivation types (CS and SRI) and different PGPR applications by principle
component analysis (PCA). In the 2™ (60 days), the 3™ (90 days) and the 4™ (120
days) sampling times, the AM assemblages of conventionally managed system (CS)
were separated from those of SRI management. The distribution of AM community
composition based on T-RFLP data demonstrated that the AM fungal community
structures associated with the different cultivation plots (CS and SRI) were clearly
separated. Our output also indicated that rice plants grown under SRI had more
diverse AM fungal communities than those grown under CS condition when
Shannon-Weaver index of diversity (H’) estimation was employed.

For the last topic, the microbial communities profiling method, T-RFLP, was
focused in order to detect biases of real community structures in environment. In
order to investigate T-RFLP community profiles in terms of relative abundance
representing real community structures, artificial pairwise mixtures of 18S ribosomal
RNA gene clones derived from two arbuscular mycorrhiza (AM) fungi sequences
were designed to construct simple “pairwise mixes”. PCR T-RFLP was used for
estimation of T-RFs product to answer the questions regarding how the number of
PCR cycle could affect T-RFs product in pairwise mixes and how effect of plant
genomic DNA purification method and varied ratio of AM plasmid DNA template
could affect the bias of template-to-product ratio in relative T-RFs peak area. The
result of varying numbers of PCR cycle indicated that T-RFs products were still in
the exponential phase at the 18 cycles or less before approaching the plateau. The best
T-RFs product quantities based on T-RF peak areas were obtained by using phenol-

chloroform purification. Non-purified plant genomic DNA might create T-RFLP
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pattern that was not consistent with theoretical yield. Therefore, this generated a bias

towards underestimation or overestimation of relative abundance in this study.
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