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Abstract

This study describes the mycorrhizal fungi and some endophytic fungi
isolated from roots of six Thai terrestrial orchids (Doritis pulcherrima Lindl,
Eulophia spectabilis (Dennst.) Suresh, Paphiopedilum bellatulum (Rchb. f.) Stein,
Pecteilis susannae (L.) Raffin, Phiaus tankervilleae (Banks ex I’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 Colletotrichum,
Trichocladium and Tulasnella, 3% each of Dothiodeomycete and Pestalotiopsis,
2% each of Gloeotulasnella and Phomopsis, 1% each of Chaetomium,
Cladophilophora, Eupenicillium, 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
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seedlings when compared with cultivated seedlings using non-mycorhizal potting
media.

In addition, the 1AA 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 ug/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 1AA had the same Ry value as the
standard IAA. In addition, the biological activity of fungal IAA showed that all
fungal 1AA 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
isolates could produce siderophores using this methodology. All of these fungal
endophytes produced hydroxamates type of siderophores (0.69 — 34.74 ug/ml)
while the highest level of siderophores was produced by C. gloeosporioides,

CMU-AU 006.



viii

Keywords: Endophytic fungi, indole-3-acetic acid, orchid mycorrhiza,

siderophores, symbiotic seed germination, terrestrial orchid



A A A a ¢ A o & o ¢ Y ya
PFOULIDIINYTIHUNUD ﬂ'li!Wllﬂ'J'liJﬁ'lﬁi]i‘Llﬂ'lieUﬂ'lflwu‘ﬁﬂﬁ'Jﬂ UAUUD

a

Y
Tnedrewestluaes 5o

Y A a a
e U509 YAV
=Y a S W a ad
USayan Menmansquiume (nalulagsinin)
A (= a a d o A (=2 o
AMZNSINMINUSNBINNTHNUS ¢ A3, A1eaUT 1009 e 3TNy IMEn
oA '

Prof. Dr. Bernard Dell 2115971/3n1135 90

Assoc. Prof. Dr. Goro Takata 019136015 ny13w

= S 1= v
AT, YUIU NAFUYNT 219150NUTnE15 W

UNANL

Ao dy YR a = dy c'lrl dy s
QTH?ﬂﬂullﬂﬁﬂBT ngﬂ‘ﬁiﬂt’m\uﬂf@ﬁ"lll‘hﬂ@i T !LﬁgL“]fi’)ﬁ?L@uTﬂllV\lVWILLEJﬂ%Tﬂ

naseldauveslne 6 wila 1dun Doritis pulcherrima Lindl Eulophia spectabilis
(Dennst.) Suresh Paphiopedilum bellatulum (Rchb. f.) Stein Pecteilis susannae
(L.) Raffin Phiaus tankervilleae (Banks ex I’Heliter) Bl wuag Spathoglottis affinis

. & @ ! v 9 =
de Vries uazravousestlunes lsmaemsienveauaanaleld P. susannae 5194
dy n'l/l 1 a 9 1 9 9 . dyw 4
HaveUFes1 lunes lsndeminsyvesdusoundleld D. pulcherrima uenviniidsld
2
Anwinskan indole-3-acetic acid (IAA) wag siderophores nnwes lunes lsan uay
A
o
s e Ialinondae
ao dy dy % 1 Y Jya z a Yo
Tunuideiineniyesnnindledianale liauns 6 via'lasuou 66 leTaan
NNMIANIANBUENNFUTIUINe tazeyTIme Iaglddwuwaludiuves Internal
Y [ k4
Transcribed Spacer (ITS) ¥e4 nuclear rDNA wu3u¥es1iven lanaviuauiiaennla
4
17 taxa @4 Epulorhiza 23% Fusarium 21% Cladosporium 14% Xylaria 8%
Colletotrichum Trichocladium tiaz Tulasnella wilaaz 5% Dothiodeomycete tiag
Pestalotiopsis ¥iiaaz 3% Gloeotulasnella 1az Phomopsis ¥ilaaz 2% Chaetomium
Cladophilophora Eupenicillium Gibberella Nodulis tag Phoma ¥ilaaz 1% tazi
o g - .
maeon 3% dattunan sterilia mycelia
= ] 9 P oo & '
MAMsAnEINTIenveuNaandleld P. susannae saunuTO MU ©INT

Oatmeal agar flﬂ’ﬂll!ﬁiﬂ%ﬁﬂiﬂﬂﬁfjﬂ Lﬁi’)ﬁ?ﬂﬁﬁi’ﬁ]ﬁﬂﬂﬂﬁﬂ@ﬂ HAZMTHAUIVD



Tils Tanouvesndaelidromamzdasaufudes iy 133 $u Tastulufitaiiunm
70 Sy muAlens e (1,000 Lux) aduiia (a314: da 12:12 foﬂm) Wuna 63 Ju
wu Ts Tanouannsowann 188szoei 5 iomamizidsasaufuides luiiia
Epulorhiza 18un CMU-AUG 028 (4.3%) CMU-AUG 007 (4.2%) CMU-STE 014
(3.9%) 1taz CMU-AUG 013 (2.2%) Ty fdande il ldmzidess wiude
smiufimawannvesTils Tanouuszoed 3 fios 3.50% mniu
“lumiwmmazﬁmuwﬁmiamﬁm?tymawﬁyﬂsﬂmﬂﬂwmummi Potato
dextrose agar (PDA) wwaafayiy uaz‘i’ﬁ@ﬂqﬂgﬁai%’iuﬂﬁwﬁﬁﬁ’agﬁﬁaiﬂma{‘lim

[ A ~ A ) 1 I 1 ~ ~ (] 1
nuN gangiinmInzaungane 30°C tazgamnnuilunia-a Mz aungaadsznIng

~

[ v Y [
pH 6 - 8 vaizidulovesiyoit lunes lsmeunsonia laangalunuugnindoaus
Y Y Y
A109111131841¥0 Potato dextrose broth (PDB) autiumuuznindunsals PDB 3%
o a @ 4 4 4 1
anumanzan naggni 15l umssaaiuye lunes lsvuie 14 lumsignduseuves
. % 4 o g o a
naleld D. pulcherrima sailorimsAnyinaveadestlunes lss 2 ¥iia Ao CMU-
DP 506, Epulorhiza sp. waz CMU-DP 514, Tulasnella sp. @i@mm?tymméfnd@u
4 9 - J dy 3 a ] 1 a
naae'li¥ D. pulcherrima wud1 e lunes lsmisaesrilaaunsoriosaimsniey uay
A o ! Y Y MYy A A o Y Yy yody mySL o
MNoATINTgTeRvaIausaunas il laillofeunudusounale 1da lulAdess iy
& % S oy A ] & i Y
w51 lunes lsan uenvinfiuduileiimsasramadiiansesveutesneanelusindu
' v v A ¢ o a v = Y
gounalelinudl e luaes s 2 yflafieusadntansessinvesdueeu
a { 1 4 1] 1 1 [l a o g o
aaae 18 1a ludsuanmaniudenlSsuieunuduseun luldmuiuge luaes lsanlu
Jagilgn
Y
lumsasiamimswas indole-3-acetic acid (IAA) tag siderophores 91010
A Y ' dy o = Y dy J :fl
s1uen lanu ¥esi$mou 33 lelmandelseneudrodesilunes lssiavua uag

wosneula lWiunariiaansanstanumsnan IAA  lasfiiges1 3 wiia fie C.
gloeosporioides CMU-AU 006 (214.83 pg/ml), Epulorhiza sp. CMU-SLP 007
(149.35 pg/ml) uaz Epulorhiza sp. CMU-NUT 013 (101.00 pg/ml) wan IAA 18

USinanniiga Fa¥o51 CMU-AU 006 11a CMU-SLP 007 nan IAA wnfigaiilels
ANMTNTUYDS L-tryptophan 4 mg/ml Glummiﬁwage mmzﬁlrﬁaﬂ CMU-NUT 013
wan 1AA Mﬂﬁqmﬁﬂ%’mmz%’nﬁmm L-tryptophan 76 mg/ml “111611413(5&1@;%@
MNHAELTEEZNIINITAINTEADNMIHAA IAA ouTosWTLUNL Hes WA TAA

v ] k4 [ [
wnigadioes sy luszes stationary phase nazidior IAA fildvinmsnanues



Xi

Y
1F93199na11MINIATINADUMILENAITAMALA TATHN TANTIHU DR ULIWD AT
Y k4 E4 [ Y
A1 Ry ¥09 IAA 9o uiinufe nuny IAA 11asg1u uenaini IAA finaninde

A v

4 1
31A9NA1IUE ﬂmﬁuﬁ’ﬂ“lumimmﬁum'iﬁ%’Nimmméfuﬁ’mm (Phaseolus vulgaris)

Y o - Yy 9
mM3envouNanin Iua (Zea mays) uazmsvensalved coleoptiles Tuaudna (Oryza

il
<
a
sativa) laonaae
Y 2
uennninuingesneulalviiiuau 21 loTaanasranunisnan
v Y 4

siderophore #1833 Azurol S (CAS) agar plate assay varziityas lunes 1saiiuly
A11150ATINUMIHAA Siderophore A1835AIna1H FusesianuaiasNLTUNER
siderophore wila hydroxamate lui/sua (0.69 — 34.74 pg/ml) Tasiges1 C.

gloeosporioides CMU-AU 006 a323wun1sHan siderophore 1uﬂ'§u1mn1ﬂﬁqw

2
maan: Wesueulalvl, nsadulansuedan, luneslsmxndeld, luaslsves, ms

S o zﬂy Y 9
NONUBNUAATIUNVLYD I, ﬂa’lﬂllllﬂu



