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Growth Responses of Some Dipterocarpaceae Seedlings Having Astraeus odoratus

Associated with Roots as Ectomycorrhiza
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ABSTRACT

This research was divided into 2 experiments. Experiment I: Growth responses of
Dipterocarpus tuberculatus Roxb. and Shorea roxburghii G. Don seedlings inoculated with
Astraeus odoratus. The two seedling species were grown in fumigated soil and placed in a
nursery with fine screen walls to protect insects. They were inoculated using one of the
three methods; (1) spore suspension 25 ml/seedling, (2) hyphal suspension 25 ml/seedling
and (3) non-inoculated or control. The experiment was designed in 3x2 Split Plot in
Completely Randomized Design which having 3 inoculation methods as main plots and 2
seedling species as subplots. In a treatment, there were 3 replications and a replication had
four seedlings.

When the seedlings were 8 months old, the inoculated seedlings formed
ectomycorrhizal roots at 30-60% of the total roots but the controls had none. There were
two morphotypes of ectomycorrhizal roots with a few rhizomorphs and sclerotia. It was
found out by molecular techniques using ITS1F and ITS4 primers that the fungal mycelia
associated with all ectomycorrhizal morphotypes were Astraeus odoratus, the mushroom
species that had been used for inoculation. Statistical analyses of the seedlings' growth data
revealed that the inoculation methods and seedling species had no effect on diameter at
root collar, height, shoot dry weight, root dry weight and total dry weight of the seedlings.
However, there were interactions between inoculation methods and seedling species. The
interactions caused the inoculated S. roxburghii seedlings to have higher diameter at root
collar, height, root dry weight and total dry weight than the inoculated D. tuberculatus
seedlings. For the amount of nutrients in the seedlings, the inoculation methods caused
higher N in the inoculated seedlings than the controls but no different amounts of C, P and
K. The seedling species also showed differences in nutrient contents which were S.

roxburghii had higher C, N and P and lower K than D. tuberculatus.

Experiment Il: Growth responses of Shorea roxburghii seedlings grown in two
formulae of planting medium to the inoculation with Astraeus odoratus. The seedlings were
grown in 2 formulae of non-sterilized planting medium; Formula |, Peat:Vermiculite:Sand
= 1:9:0 and Formula II, Peat:Vermiculite:Sand = 2:7:1 (V:V:V) and placed in a nursery with
fine screen walls to protect insects. They were inoculated using one of the three methods
as in Experiment I. The experiment was designed in 3x2 Split Plot in Completely
Randomized Design which having 3 inoculation methods as main plots and 2 planting
medium formulae as subplots. In a treatment, there were 3 replications and a replication
had 4 seedlings.



When the seedlings were 8 months old, both the inoculated and control seedlings
formed ectomycorrhizal roots. The ectomycorrhizal roots were 3 morphotypes in total.
However, the inoculated seedlings had more percentages of ectomycorrhizal roots than the
controls. Many rhizomorphs and sclerotia were also found on the roots. Different planting
medium formulae had no effect on the amount of ectomycorrhizal roots. The analyses of
pure fungal mycelia isolated from ectomycorrhizal roots and sclerotia and the ectomy-
corrhizal roots by molecular techniques using ITS1F and ITS4 primers resulted that all the
fungal mycelia associated with the roots were A. odoratus. Statistical analyses of seedlings'
growth data revealed that the inoculation methods had no effect on diameter at root
collar, height, shoot dry weight and total dry weight. However, they affected root dry weight
and nutrient amounts in the seedlings. The inoculated seedlings with spore suspension had
higher root dry weight than those inoculated with hyphal suspension and the controls. The
inoculated seedlings had higher amounts of C, N, P and K than the controls. However,
inoculation with spore suspension and hyphal suspension had no difference on the
seedling's nutrients. Two formulae of planting medium had no effect in all the seedling's
growth parameters. Therefore, the ectomycorrhizal seedlings associated with of A. odoratus
can be produced using either spore suspension or hyphal suspension inoculation method

and any one of the two planting medium formulae.

Key words: growth, seedling, Dipterocarpaceae, inoculation method, Astraeus spp.,

ectomycorrhiza

! Department of Forest Biology, Faculty of Forestry, Kasetsart University, Tel. 0-2579-0176

? Department of Silviculture, Faculty of Forestry, Kasetsart University, Tel. 0-2579-0171

’ Phang Nea Forestry Research Station, Faculty of Forestry, Kasetsart University, Tel. 0-7659-3601
¢ Department of Microbiology, Faculty of Science, Kasetsart University, Tel. 0-2562-5555



