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ABSTRACT

A fallow enriching tree, Mildew Mahang (Macaranga denticulata Muell.
Arg.), has been shown to increase rice yield in a rotational shifting cultivation system
in northern Thailand through increased accumulation of mineral nutrients. As
arbuscular mycorrhizal (AM) fungi may play an important role in nutrient
accumulation, AM fungi in the root zones of M. denticulata and the effects of the
indigenous soil inoculum on the host plant were investigated. The diversity and
abundance of AM fungi were documented for the root zones of M. denticulata in the
shifting cultivation field at the village of Haui Tee Cha, Sob Moei District of Mae
Hong Son Province in year 2000 to 2002, Based on morphology, 30 species of AM
fungi were found in the root zones of M. denticulata growing in farmers’ fields. The

genera included Acaulospora, Archaeospora, Gigaspora, Glomus, Paraglomus and




Scutellospora. Root colonization ranged from 63.5 to 81.5%. The highest spore
density was observed at the end of the wet season.

The effects of 50 g (fresh soil) indigenous soil inoculum, N (50 mg N/kg soil)
and P (50 mg P/kg soil) fertilizers on the host plants were investigated for four
months in pots containing 17 kg pasteurized soil. Inoculation with soil containing AM
fungi strongly increased plant growth and nutrient contents when P was limiting but N
was applied. Application of N and P together strongly depressed root colonization and
spore density of AM fungi, applying them separately had much less effect.

The effects of AM fungi without P application (uninoculated control, Glomus
Jasciculatum, Glomus spp., Acaulospora spp. and mixed species of AM fungi) were
compared with different rates of P application (0, 25, 50, 75, 100 and 150 mg P/kg
soil) on growth and nutrient uptake of M. denticulata. The experiment was conducted
in pots containing 5 kg sterilized soil. Phosphorus application had significant effects
on growth of M. denticulata and increased linearly with increasing P levels to 100 mg
P/kg, and increasing P from 100 to 150 mg P/kg had small effect (not significant at
<0.05). Total dry weight (shoot and root dry weight) of M. denticulata in treatments
inoculated with Acaulospora spp. and mixed species were about the same as the
treatment with 150 mg P/kg. While G. fasciculatum and Glomus spp had about the
same effect as 25 mg P/kg. Nitrogen and potassium contents in plants (shoot plus
root) of M. denticulata inoculated with G. fasciculatum and Glomus spp. were about
the same as the plants supplied with 25 and 50 mg P/kg, respectively. Phosphorus
contents in plants inoculated with G. fasciculatum and Glomus spp. were about plants
supplied with 25 mg P/kg. Plants inoculated with Acaulospora spp. and mixed species

of AM fungi had N, P and K contents about the same as plants added 150, 75 and 150
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mg P/kg, fespectively. Root colonization in plants inoculated with Acawlospora spp.
and mixed species of AM fungi were not significantly different. Acaulospora spp. and
mixed species of AM fingi had significantly higher root colonization than other
treatments. However, spore density in the root zones of M. denticulata inoculated
with Acaulospora spp. was significantly higher than inoculated with mixed species of
AM fungi.

In conclusion, AM fungi have been found to play a very major role in
increasing growth and nutrient uptake in M. denticulata, the fallow enriching tree of a
rotational shifting cultivation system of Haui Tee Cha village in Sob Moei District,
Mae Hong Son Province. The fungi population wés highly diverse, with 30 species in
six genera identified. The most dominant were Glomus, followed by Acaulospora,
with different fungi having different effects. Acaulospora spp. and mixed species
were much more efficacious than Glomus spp. and G. fasciculatum. Inoculation with
AM fungi could be a useful method to boost plant growth and crop yield on P

deficient soils.
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