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Abstract

Tree-Tech Company is a subsidiary company of Double A which is a
major paper producer from eucalyptus in Thailand. The Company would like to promote
sustainable agriculture and obtain maximum benefit for eucalyptus plantation. The
Company therefore wants to use technique of mycorrhiza inoculum with the seedlings.
The problem is that the mycorrhiza strain used by the Company is the non-effective
strains with no pattern of inoculum and proper cultivation. Moreover, efficient method is
required for the confirmation of cultivation. Therefore, this research was aimed to
selected effective ectomycorrhizal strains from Pisolithus spp. and Scleroderma spp.
and endomycorrhiza, multiplied in the laboratory and nursery for Tree Tech’s nursery
application and tested for their ability to promote the growth of eucalyptus seedlings in
the nursery.

Basidiomes of Pisolithus albus, P. orientalis and Scleroderma sinnamariense
were collected from Chiang Mai and Chiang Rai provinces, northern Thailand. Pure
cultures were isolated from each basidiome, P. albus CMUQO5, P. orientalis CMU010
and S. sinnamariense CMUSCO001 were selected to investigate their suitable growth
conditions. Arbuscular mycorrhiza diversity study in rhizosphere soils of eucalyptus in
Lumpang and Prachinburi provinces revealed dominant arbuscular mycorrhiza including:
Acaulospora sp., A. spinosa, A. mellae, A. scrobiculata and Gigaspora pellucida.

Among ten culture media, modified Melin-Norkans medium at pH 6.0 and
fungal-host agar at pH 5.0 are the best media for the mycelial growth of P. albus
CMUO005 and S. sinnamariense CMUSCO001, respectively. P. orientalis CMUO10 showed
the highest colony diameter on modified Melin-Norkans medium at pH 6.0, while the
highest biomass yield was found on modified Murashige and Skoog medium. All fungi
were able to grow with an optimal growth temperature of 30°C. Application of fresh
Pisolithus sp. spores naturally associate with eucalyptus is the easiest method for
inoculating in eucalyptus seedlings. Propagation of arbuscular mycorrhizal spores from
rhizosphere soils of eucalyptus in Chiang Mai plantations increased spore number of

Acaulospora AG and Acaulospora AK. These spores were used for inoculation in



eucalyptus seedlings in complement to G. etunicatum, G. mosseae and E. colombiana

from laboratory.

The fungus grown on vermiculite/peat medium was used as inocula. The results
of in vitro experiments showed that P. albus CMU005 and P. orientalis CMUQ10 formed
mantle sheet and Hartig net structure in E. camadulansis roots in vitro experiments after
three months. Inoculation with fresh inoculum of P. albus at Tree Tech’s eucalyptus
plantations increased wet weight and dry weight of shoot and root, height, as well as
nitrogen, phosphate and potassium contents of the plants compared to arbuscular
mycorrhiza inoculation and control. Similar results were found with K7 eucalyptus strain.
Mantle sheath and Hartig net forming were observed after four months in Tree-Tech
Company nursery. At Faculty of Science, Chiang Mai University nursery experiment, the
mycorrhizal formation of both P. albus CMU005 and P. orientalis CMUO10 were
observed at seven months after inoculation. The shoots of eucalyptus plants inoculated
with both fungi were longer than non-inoculated plants. Scleroderma sinnamariense
CMUSCO001 showed no ectomycorrhizal formation on E. camadulansis both in vitro and
in nursery experiments. K7 and PT48 eucalyptus strains gave the highest plant height
after inoculation with ectomycorrhiza and arbuscular mycorrhiza followed by P. albus, S.
sinnamariense and control, respectively. Arbuscular mycorrhiza inoculation of
eucalyptus seedlings showed that G. etunicatum was the most effective to enhance
plant height and dry weight of shoot and root. G. etunicatum inoculated in PT48
eucalyptus was promoted height and shoot wet weight in all treatment. K7 eucalyptus
gave the highest plant height and percentage of root colonization when inoculated with
E. colombiana. Different concentration of phosphorus fertilizer did not affect colonization
of arbuscular mycorrhiza. Wet weight and dry weight of shoot and root trended to

increase with increasing fertilizer concentration.



