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ABSTRACT

Diversity of arbuscular mycorrhizal (AM) fungi and their associations were
surveyed in indigenous plant species in the seasonally dry tropical forests of Doi
Suthep-Pui National Park in northern Thailand. Twenty four tree species (19 families)
selected for their potential to accelerate forest restoration, and 11 dominant herb
species (5 families) were examined to determine the prevalence of AM colonization.
The trees were examined at 3 sites: Forest Restoration Research Unit (FORRU)'s
research tree nursery (FN), forest restoration plots (FR) and natural evergreen forest

(NF). The herbs were examined at 2 sites: a degraded watershed (DW) and a forest



soil extraction area (FS). Representative rhizosphere soil samples were collected and
AM spores present were counted and identified morphologically. Most plant species
were intensively colonized with AM fungi except Cyperus cyperoides. Twenty four
indigenous AM species were isolated and identified: 15 in the genus Glomus, 6 in
Acaulospora and 3 in Scutellospora. Glomus rubiforme was the most common
species. Spore densities in the rhizospheres of herbs at the DW and FS sites were 16
and 80 spores 100 g™ soil, respectively, with species richness of AM fungi 6 and 8
species, respectively. The spore densities in the rhizospheres of trees at the FN, FR
and NF sites were 48, 97 and 57 spores 100 g™ soil, respectively, with species
richness of AM fungi 17, 21 and 15 species, respectively. In the degraded area,
reduced AM population and diversity were related with reduced plant diversity. In
contrast, the forest restoration plots had the highest spore number and species richness
of AM fungi.

Glomus mosseae was selected to confirm with molecular identification. DNA
extracted from multiple spores (500 spores) of G. mosseae was successfully obtained
by repeated freezing-heating cycles. AM fungal DNA extracted from multiple spores
was contained with DNA contaminants. DNA extract could be directly used for one-
step PCR technique. rDNA fragment (approximately 650 bp) amplified with primers:
ITS4 and LETC1670, was consistence with expected size of G. mosseae rRNA genes
(approximately 640 bp). However, sequences of rRNA genes analyzed by directly
sequencing of purified PCR product did not match with G. mosseae sequences.
Therefore, the techniques should be improved.

Castanopsis acuminatissima is one of many potential tree species planted to

restore the tropical forest in northern Thailand. The effects of applying AM inoculum



Vi

together with phosphate fertilizer (KH,PO4), on the performance of C.
acuminatissima seedlings in a P-deficient soil medium were studied under greenhouse
conditions for 6 months. The pot experiment included 6 P-application rates (0 to 250
mg kg™ medium), combined with 5 AM treatments (non-AM control, A. elegans, G.
etunicatum, G. mosseae and mixed AM species). Sizes of seedlings were increased by
AM inoculum and fertilizer. The highest plant was observed from the G. etunicatum-
colonized plants with 250 mg kg™ application (40.8 cm), whereas much lower plant
height was significantly achieved with non-AM plants without P added (14.4 cm).
The mycorrhizal effect on C. acuminatissima in previous experiments was also
confirmed by growing seedlings in plastic bags filled with forest soil medium with or
without slow-release fertilizer (375 mg kg™ medium NPK 14-14-14) and combined
with 5 AM treatments under nursery performance conditions for 6 months. Sizes of
seedlings were significantly enhanced by fertilizer, but not by AM inoculum, except
stem diameter was enhanced by both factors. The greatest plant height was found in
non-AM plants with fertilization (14.5 cm), whereas lowest plant height was found for
non-AM plants with no fertilizer added (10.9 cm). These results suggest that AM
inoculum greatly enhanced sizes of C. acuminatissima seedlings in low P soil due to

ability of AM fungi to establish a mycorrhizal symbiosis.
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