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Executive Summary

Title: Research Project on Rehabilitation of Sustainable Agriculture in Pongkham Royal
Project Development Site: Sub-Project 3 — Selection and Efficiency Trial of
Mycorrhiza on Phosphorus in Upland Rice and Maize

Researcher: Assistant Professor Dr. Suphatida Aumthong

Funding Source:  Highland Research and Development (Public) 2014 Annual Budget

The use of arbuscular mycorrhizal fungi (AMF) is a trend of improving phosphorus in upland rice
and maize that are cultivated for animal feeds and which has a problem of lack in phosphorus (P). The
main objective of this study was to select the type of arbuscular mycorrhizal fungi which has the quality
and can produce fungi that can absorb phosphorus for upland rice and maize, consisting of 1) the
collection of local varieties of arbuscular mycorrhiza fungi; 2) the study of the selection of varictal
species; 3) to test the different varieties; 4) the selection of the methods of fungi multiplication and
propagation; and, 5) the production of arbuscular mycorrhizal fungal soil inoculum that can absorb
phosphorus of upland rice and maize. Results of the study showed that Glomus etunicatum, Glomus
geosporum and Geomus mosseae had the highest amount present in the sample soils from the forest,
maize planted and upland rice planted areas. In the selection of fungi for propagation to become soil for
use, G. geosporum, Acaulospora foveataand G. mosseae were used in considerationof the presence of
mycorrhiza in high amount in each site, ability to absorb available phosphorus for the plant and as local
fungi. Fungal propagation to produce soil inoculum was done by mixing the soil set with fine sand at 1:1
ratio and then went sterilization by heat from solar power after which the soil inoculum was buried in the
soil planted with sweet maize and at 12 weeks of age, the plant was cut leaving only the roots and the soil
to become soil inoculum and later kept in room temperature for use in future trials. The study on
phosphorus absorption of upland rice and maize in potted condition showed that upland rice at 12 weeks
old that used G. mosseae had dry weight of plants, phosphorus absorption and calculated value of

mycorrhizal responsiveness (MR) and mycorrhizal phosphorus responsiveness (MPR), were higher than



plants which did not use AMF. In addition, the use of A. foveata caused the upper index in maize to be
much higher than those that did not use AMF. Aside from these, it was found that by using various types
of AMF particularly G. geosporum (62%), caused higher root colonization of AMF than soils that did not
use AMF (22%). Meanwhile, amount of available phosphorus tended to decrease in soils with AMF.
Recommendations and trending use in agriculture production of mycorrhizal soil inoculum: Use the soil as
low fertile sandy type. Prepare the soil as Nam Phong series: Ng. During the propagation of the AMF, this
soil which is characteristically rough and has low nutrients particularly phosphorus, is dried by air and
then by heat and later filtered through a 2 mm sieve mixed with fine sand at 1:1 ratio. A pipe of 80 cm
diameter and 50 cm height is then prepared. The soil is sterilized by solar heat in a plastic bag for 7 days.
When maize reaches 12 weeks of age is cut, leaving only the roots and the soil inoculum. Afterwards, the
soil inoculum is kept at room temperature for future use. In this study, the types of abuscular mycorrhizal
fungi which have characteristics suitable to be produced as soil inoculum included G. geosporum, G.
etunicatum, A. foveata and G. mosseae. Use of abuscular mycorrhizal fungi in different crops: G. mosseae
potentially as bio-fertilizer for upland rice cultivation and A. foveata potentially as bio-fertilizer for maize
cultivated as animal feed. From this research, the investment incurred was low and could help in reducing

total expenses for phosphorus fertilizer.
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