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This study describes the mycorrhizal fungi and some endophytic fungi
isolated from roots of six Thai terrestrial orchids (Doritis pulcherrima Lind],
Eulophia spectabilis (Dennst.) Suresh, Paphiopedilum bellatulum (Rchb. f.) Stein,
Pecteilis susannae (L.) Raffin, Phiaus tankervilleae (Banks ex ’Heliter) Bl, and
Spathoglottis affinis de Vries) and effects of mycorrhizal fungi on symbiotic seed
germination of P. susannae and seedling growth of D. pulcherrima. In addition,
the indole-3-acetic acid (IAA) and siderophores production by orchid mycorrhizal

fungi and some endophytic fungi were studied.

All sixty-six fungal isolates were isolated from the roots of six terrestrial
orchid samples. Based on morphology and the Internal Transcribed Spacer (ITS)

regions of nuclear rDNA. Of the 17 fungal taxa 23% were found to be Epulorhiza,
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21% Fusarium, 14% Cladosporium, 8% Xylaria, 5% each of Colletdtrichum,
Trichocladium and Tulasnella, 3% each of Dothiodeomycete and Pestalotiopsis,
2% each of Gloeotulasnella and Phomopsis, 1% each of Chaetomium,
Cladophilophora, FEupenicillium, Gibberella, Nodulis, and Phoma and the
remaining 3% were sterilia mycelia.

The symbiotic seed germination of P. susannae revealed that the most
suitable agar media for symbiotic seed germination was Oatmeal agar. The effect
of different fungal isolates on seed germination was evaluated after sowing for
133 days (12 hours of photo period, light (1,000 Lux): dark, 12: 12 hours, for 63
days after excluding light for 70 days). The protocorm development advanced up
to stage 5 when seeds were inoculated with Epulorhiza isolates CMU-AUG 028
(4.3%), CMU-AUG 007 (4.2%), CMU-STE 014 (3.9%) and CMU-AUG 013
(2.2%). Without fungi, protocorm development was arrested at stage 3.

To produce mycorrhizal inoculum, the growth optimization of mycorrhizal
fungi on agar, grain and potting media was determined. The optimal fungal
growth temperature and pH on Potato dextrose agar (PDA) was 30°C and pH 6 -8,
respectively. Coconut husk submerged in Potato dextrose broth (PDB) had the
best growth of fungal mycelium and was used as a substrate for mycorhizal
inoculum and mixed with potting media for cultivation of D. pulcherrima
seedlings. Then, the effects of two mycorrhizal fungi (CMU-DP 506, Epulorhiza
sp., and CMU-DP 514, Tulasnella sp.) on growth of D. pulcherrima seedlings
showed that both fungal inocula could promote the growth and survival rate of
seedlings when compared with the control (non mycorhizal potting media).

Moreover, these two fungal isolates extensively colonized in roots of orchid



Vii

®6254

seedlings when compared with cultivated seedlings using non-mycorhizal potting
media.

In addition, the JAA and siderophores production from all fungal isolates
was determined. The IAA produced by 33 fungal isolates including all
mycorrhizal fungi and some fungal endophytes were detected. High level of
fungal IAA production were obtained from three fungal isolates, C.
gloeosporioides CMU-AU 006 (214.83 pg/ml), Epulorhiza sp. CMU-SLP 007
(149.35 pg/ml) and Epulorhiza sp. CMU-NUT 013 (101.00 pg/ml). These three
fungal isolates produced maximum levels of IAA when cultured in a culture
medium supplemented with 4 mg/ml of L-tryptophan (CMU-AU 006 and CMU-
SLP 007) and 6 mg/ml of L-tryptophan (CMU-NUT 013). The effect of
incubation period on fungal IAA production showed that the maximum of IAA
production was detected when the fungi were grown in a stationary phase. Thin
layer chromatography revealed that all fungal IAA had the same Ry value as the
standard IAA. In addition, the biological activity of fungal IAA showed that all
fungal IAA could promote root initiation of kidney bean (Phaseolus vulgaris),
seed germination of corn (Zea mays) and elongation of rice (Oryza sativa)
coleoptiles.

The siderophore production from 21 fungal endophytes was detected using
the Chrome Azurol S (CAS) agar plate assay. None of the mycorrhizal fungi
1solates could produce siderophores using this methodology. All of these fungal
endophytes produced hydroxamates type of siderophores (0.69 — 34.74 pg/ml)
while the highest level of siderophores was produced by C. gloeosporioides,

CMU-AU 006.
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Keywords: Endophytic fungi, indole-3-acetic acid, orchid mycorrhiza,

siderophores, symbiotic seed germination, terrestrial orchid
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