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Project : Distribution of Endophytic Fungi Among Indigenous Plant Species in
Doi Suthep-Pui Area

Thirty nine indiginous dicotyledonous plant seedling species and two mature
plants (Shorea roxburgii and Mesua ferrea) collected from Doi Suthep-Pui National
Park area were examined for endophytic fungi, The first set of experiment was done
with 32 seedling species by random sampling from plant tissue. Isolation was
achieved by a standard triple sterilization technique, using surface sterilized leaves
disc , stem or branch segments plated onto water agar or 2% malt extract agar with 30
mg/l of rose bengal and 50 mg/l streptomycin sulfate or chloramphenicol and
incubated at 30 °C up to 60 days. Advancing region ,14 days old, of mycelia growing
from the tissue were transferred to PDA or corn meal agar slant and incubated at 30°
C to promote sporulation.

Four hundred fungal isolates were obtained and these were sorted into strains.
An average of 5 endophytic species occurred on each seedling species while 6-14
fungal species were obtained from mature plant species tested. Although as many as
30% of those were mycelia sterilia, many of the fungi isolated belonged to the typical
endophytic genera, eg. Phomopsis sp., Colletotrichum sp., Phoma sp., Fusarium sp.
and Curvularia sp. Several of the isolates are sterile Xylariaceous fungi. Less
common species included Nigrospora sp., Alternaria sp., Pestalotiopsis sp.,
Cladosporium sp. and Penicillium sp. Rare species were Apiosordaria striatispora
and Guignardia sp.which found in many seedling species. Malt extract rose bengal
agar is better than water agar for isolation of endophytic fungt.

To evaluate the colonization rate and frequency of endophytic fungal species
the second experiment was carried out by isolated endophytes from 7 seedlings and 2
mature plant species. A total of 14 fungal species were recovered from 700 samples of
leaves , stems or twigs taken from 5 individual plants. Shorea roxbougii showed the
highest diversity of endophytes, whereas Manglietia garrettii showed the lowest (9
species).The most frequently isolated fungi were Gloeosporium sp., Glomellera sp.,
mycelia sterilia, Colletotrichum sp., Phoma sp., Cladosporium sp UK2, Phomopsis
sp, Guignardia sp.MK3 and Xylariaceous fungi . , Other species of not more than 30
isolates were Nigrospora sp., Pestalotiopsis sp., Didymella sp. The less frequent
isolates were Sporomella sp., Corynespora sp., UK 3, Seimatosporium sp.,
Curvularia sp., Fusarium sp., Selenophoma sp. Seven rare species were obtained.
The higher colonization rate and diversity of taxa were obtained from older segments
than younger tissue segments. _

Preservation of culture under sterile water at 4°C was the most convenient
way to keep for at'least one year. Culture kept on slant with silicone stopper or screw
cap at room temperature or at 4 °C was another easy way but subcuiture was need
every 6 months.

Xylariaceous fungi could roughly grouped by different culture morphology.
Twenty four groups were differentiated by colony characteristic on oat meal agar and
com meal agar. The molecular technique using RAPD-PCR is possible to identify
endophytic fungi into intra species level. By using 18S rDNA sequencing teachnique
for phylogenic study, Guignardia sp and Selenophoma sp. was very close to
Botryosphaeria ribis and Lasioderma serricorne repectively. This method has high
potential to be used for the identification of the myceria sterilia group and also for
xylariaceous fungi.

Key words: biodiversity, fungal diversity, endophytic fungi, Doi Suthep-Pui
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3.2 90 Xylariaceous ¥4 anamorph st i onaesdnuaisi unique Tiadh fruiting
body ¥t Ivta e fruiting body Taoshhlimizi@osly oat meal agar TueiWimeidsuiieis
Faazldvhednititendendandly deiiaBigangivelndusneitiium
4. mafudoyuden Mendsiiddiouazazain

vamsmzdeslusenns PDA wzfigungiivesnu 7 u 14 cork boror YA
r#urgudnaie 0.5 mm anzdulei iy TneSimegadt

41 duthndusnde @nindu 8 ua. Tunaeaifugrindios wa 13x100 .

steriled HazAaie By

4.2 18 silica gel vindla silica gel 11}6‘1]‘?.1 110 °Cum 2 ':é"ﬂﬂq 9214 silica gel ‘ﬁl‘ﬂu

ahiidu vanldluwon uiversal fiznanian Suiidends Tasudnudule 20
Fusienaen Dagnldaiin udadeiRgumaiivtes msnfioy stitica gt dendou
Ay

4.3 1huluemnsjuBos 2% comn meal agar w39 PDA luwosaymnfuonie silica

stopper thuMgaIngiifies
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1§as1ﬁnﬁu"iuﬂﬁﬂﬁﬁhaq i vanassenndisandaiuls 3, 6 4oz 12 Weu lagtinn
zluerns PDA tarfigaingives Munan 7 u
HamsnaasIaz oIl
1. swazdsavssiivmumiihmsiusianmziiudund

mam‘maumﬂzﬁvmnq’nﬁnﬁ'i‘i’mﬁwﬁuﬂﬂl MAINFIIMN
svineduSueln  IdhmsduedminnoneludeumeimSnuiihmsenemisiand
avugIMK-1o 1aztivuenyilnvesiy mq'umnﬁ'lﬁﬁmw‘hmmumgﬂﬂszmm 8 weu — 11
@1} 1.1) nwazBoaf hmsannddunimhniunsdanuasdeyamaiingd
#1951 L1
2. mswiszozsaimnzaslumssdonm

msleuiloovosdoszunseusedmmAURTIAIMOT 0.5-1 %y usluens
AZa10 sodium hypochlorite 5% UM 0, 1,2,3,4,5,8 Wil wuhwasnmdsdidulovesswenoen
nldsn Fuduitofiozrinedos¥hanaranuiduvonsaidenilns Snamnsadisa
dolihme illasfuddaliunBnmailfidiledoverishum@ulnisdniid o012
Wit wufinissenveasuiniies Sulinainududuves sodium hypochlorite (i1 10% (It
Fuamanuuia) Tasdimmalumsusmiudufe 0-12 wd wuhiinm 9 wiliues 12 wid
amsaidaesieghuilons 1ann

MsusiiedeRi woody 11 sodiumhypochlorite (4% 5% W 3 WH wag 5 iR
mmmuﬁm%’umsqi1;??3?3&1%«59n‘t’;'a’Imaaz?;aﬁmmmuﬁqamﬂzuﬂummn’i’m’immz
ssesnmumeRszandenim Idnuandehumsusludancsea 95% udr oz IWIR
117U endophytic fungi ﬁag"luﬁwmﬁqa
3. MINIZVI0¥BA endophytic fungi TundiNy 32 ¥ila

NS THIMAUNETIaMIA 32 species Lz fudun wewe 1 ¥ila (g1 12) wuh
50100 endophytic fungi 5-11 species ABANAAN 1 species ins9aon Taosanenld s0%
4 mycelia sterilia $149U species vosywzusn lmnfigannmvendaihiieduss (5
species) t?;anﬁﬂu‘luﬁmﬁenuﬂ species N13UUoNAB Phomopsis sp., Fusarium sp.
Colletotrichum sp., Phoma sp., Gleosporium sp., Seimatosporium Q% Curvularia sp. 3 MaYHA
Shumnii it e lassadnduiuiodlungy Xylariceous fungi (Xylaria sp. Hypoxylon sp ¥ie
éuq) 31 species ?;"hifiaawuﬁa Diplodia sp., Cladosporium sp., Corynesporium sp., Nigrospora.,

Alternaria sp., Pesrol&ﬁoPSEs sp A Penicillium sp.
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s1itsmeglungy Mycelia sterilia Fe8a livumsadelassadeduiugiu
omsRnzEss  hinnuilhnssmihidatades Tasns luemnsudrdnniunas
blue light 12 sussiunenand sz luemmiviiamen nuhiddhinumsainlasaduiy
Wug

wustmheulodelimaiisienundeuinilu endophyte g lifisean
asvylufirvidesssumnalaowa lusaduily rare species ﬁa;j‘lunq’u Ascomycetes ALHOAT
11\ dpiosordaria striatispora Airsmuen Bundehsausndsamalnouazuaid
Taofiasinesmadiudl 1976 Furuya and Udagawa, 1976)
4. moiuSns S8 endophytes Tuanmiidin

NNISNATVUATTUYIIAVD I3 endophytes uﬁ'aﬂﬁ;ﬁn%'nmﬁ'm?%ﬂﬁﬁinq
3 'mm wdamsiudt 3 6 uae 11 Bou nuhmsiulinhndushidendail 4°C G113 9) e
51547153n30AY0 isolates mutuly silica gel (1) 1.3b) AmaRisuRnfuuAIideraeds
pamneluntsalion siica Aaandudhl nasdosld silica gel udmannn

osluemsfuBos com meal agar sifusmnsuesh ldniiduaiilase
ﬂ%'w”luﬂﬁﬁuﬁ’uf‘lﬁ'ﬁﬂ’hagaﬂﬁtﬁulumms PDA #amisd silicone stopper M3DynINGYILE
i culture Wmadigadidiiesvinernshinds suhSohnmiudes enodophyte Rl
mnmu'uaeﬂqu'l*fﬂuuwmmmuﬁasmvmun 4 °C eiiiu stock culture unvmu‘lummﬁu

o4 silicone stopper llﬂ“'i}ﬂlﬂﬁﬂ‘l’t’f‘lﬂi’ﬁﬂﬁﬂﬁﬂﬂuﬂu‘]
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Bills, C.F.,F. Pelaez, J.D. Polishook, M.T. Diez Matas, G.H. Harris, W.H. Dufresne, KM. Byme,
M. Nallin-Omsstead, R.G. Jenkins, M. Mojena, L. Huang and J.D.Bergstrom. 1994.
Distribution of zaragozic acid (squalestatins) among filamentous ascomycetes. Mycol.
Res. 98, 733-739.

Dreyfuss, M.M. and Chapela, 1. 1994. Potential of fungi in the discovery of novel, low molecular
weight pharmaceuticals. In :The Discovery of Natural Products with Therapeutic Potential
(ed. VP Gullo), pp. 49-80. Butterworth-Heinemann: Newton, Massachuseits, U.S.A.

Dreyfuss, M.M. 1987. Neue Erkenntnisse aus einen pharmakologischen Pilzscreening.
Sydowia 39, 22-36.

Petrini, O. 1991. Fungal endophytes of tree leaves. In: Microbial Ecology of leaves (eds. J.H.
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Andrew and S.S. Hirano), pp.179-197. Springer-Verlag: New York, U.S.A.
Furuya, K. and S. Udagawa. 1976. A new species of Triangularia. J. Jpn. Bot. 51, 406-409.
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unit 2
susulalinanadivih o ¥fia Vinagnenuunasnugmn-jo

wnsuonsuoulaliinedy o vila dhundfisih Zyiia : 84l (Cleidion
spiciflorum), No. 215 (Litsea salicifolia), B}JWU (Cinnamonium iners) IRy
(Mc@hetza garretii) ‘!ﬂ@ﬂiﬂ (Camelha sinensis var. areamzca) No. 157 (Tnchz!!a'
connarroides ltﬁwiml‘:lﬁGcmmar cowa) uaryihtudyu 2 viia noou (S}w@
roxburgii) KSR (Mesua ferrea) namizwisluSeums mmnn'lsqmmum
A yundufiyduon ¥ *uu‘nmﬂﬁqmnu mqagmzﬂum‘mqe 1000 A3 iniin
seRmimem ewlszana 309 woeuhuInAuiegiSinosgvm ewnlszana: so 3
davewndn ity wardduery 812 ifou AvduusiduAsnnduiicanysadi
SEAURTINS 4-5 1AS VA6 simnuonsdesiluermsuds 2% matt extract i
rose bengal LAY streptomycin sulphate %39 chloramphinecol (MERS agar) Ua% water
agar

uon 15 TRANNA 1408 isolates 1101 A uazdBUSINNAAY 7 ¥iia vilnas
5 &u 393 35 Au AvAuun 2 wila vilaae 3 Au nonnguvesanilu 20 ngy nguiiny
ANNTGARD Gleosporium spp. (23%) 108 Glomerella spp. (22%) TOIRVNAD Mycelia
steritia (21%), Colletotrichum spp. (11%), Phoma (71%), Cladosporium sp.U2 (6%),
Phomopsis spp. (6%), Guignardia sp. MK (5%), Xylaria spp. (4%), Nigrospora spp.
(2%), Pestalotiopsis spp. (1.5%), s‘:’i‘iwnﬁaa (1%) aun Apiosodaria striatispora,
Sporomella spp, Corynespera spp., Seimatosporium spp., Helmenthosporium spp.,
Curvularia spp., Didymella spp., Fusarium spp., Selenophoma spp. W Gelasinospora
1H15 MERS agar 190 1851717181171 species 1NnNT 101115 WA

& a e ¥
suoulalindorfoimduuvdeiliguaives  bioactive secondary

metabolites (Ligham, et al. 1993 ; Dreyfess & Chapela, 1994, Billsetal, 1994) M1 1#inu
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aulafimndnnn snmsdrisresuen lalinvewndiy 32 viia @i 1 Tasuon
a
nafedfsuuudinindinvesiy uazddu Teousninitsyiiaay 23 du N
» .
dosriimsnazviotios Tasgundmau species vaasinuseriavewndmy 1
sz 5 species TuvmzNAuisunsl 10-12 species SMsusNguABIIMVBINY
a 9 ¥ . - P 3/ Ao .3' a
HAzHNINAUAD species 1By s InmswariRYawuIy uazamnivinewy
F1 < 1] | A 4 4 o ot
Fevwiialudansenienn (rare) species Windu lumsnaspaunii Hezldssau
a ar o o =Y A4 1 .3' "
Retunsasznauszaudvees o la Iihdsriavesfstararuveuilewohy
- wazsyiny hiveonse limesisws 1318 endophytes 7 wiia Noalannadiyth

7 %%i sazfsthduun 2 viia

< )
arlnsaluayiing
MAHUFI961
- = el A o duo Y a
pdwhey 8-12 ey iz Baewmizdr  hnsansundanasesy
A P S | dvw :s
s Aiszduanuge 1000 was mileszdmimea duniildnensmnzua
o Y o Ae o - A o ] c’: . A g @ A
fvth aufmmsmeifufuousssgem fvdeheiomadiufisthaudy
Himafuizdleneluggrun ¥ 2539 wnsan 2540 tozgniou
wouaey saziiquioy 2540 a1 5 dude 1 wila Arduun noeuuasyOA 92
d =& - o ) or U o o
deniuieioanysel dnnlufenlflidns ndhivezdailu 3 diufie Amdeddu
¥ »
Fmlunesly Mlussnomiuduluuduazlusen waasluszmziione (dus
o = 3 o 1
guonan 08 wu) sendhudnuedien 7 dumis farmely, Tauly, Wunmaly,
» » 3 » 3
duly wezszrhadulu Gl 2.1) sauvianua 15 Fudedy N9Bn 5 T 394 20 Fude
-4 2 L4 ¥
du 1115 fu Aoy 1 wiia Hezuontilewsld 100 ¥u Aoy 1 vila ArediaNsNanual
Y o [ ar ' oY v o ay e’: Y g A L= ar 3 = o
7 wiin Hezl4 700 Ar961a Avduunitnudr 3 as Aala@eruaiy neslis iy
» 2 » -4 1 d o » 2 » »
iiemesnez1dusnide 60 Fu deftwsauie 2 fix Aerld 120 Fu Snnwileiena

v
yuavoINg 9 ¥ila =it 820 Fu

ATSUNIIBT endophytes
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sdunarey (mid 1ib)

e uFUY (inter vein)

Ay (petriole)

74 (branch)

fily (petriole)

F‘;Q (branch)

dutu (vein)

oy
seniuduly (nter vein)

/ funataly (mid rib)

W S e — ), N s o— — g —— mal e ey

Tauly

‘E 311&111 (petriole)

» * . h-d
21 dumisveuileeNyildlunisusnie endophytic fungi
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& [ o L 4 da aes . ol e

uenFeNAINMINSsFoNA? (surface  sterilization) lagTsnauadnn
(Pllado, et al., 1996) Taouslas 95% ethanot 1 U, sodium bypochlorite 5 Wi § sy
' o . ¥
faazly 3 udl uazuslu 95% ethanol n 30 Funi Fulduiedzonszamiisinie
w83 dnneizluens 2% malt extract agar Wil rose bengal (50 mg/l) uaz
chloromphenicol (50 mg/1) %30 streptomycin sulphate 50 mg/1) 18281113 water agar

b ] » » . k4
Tdsudiuivhsiniensdiasliloiuay 4 Fu
» » .

vwemns il Aeamgiives 28-30°C) ww 1-2 Filawl iWes iy

d o P
samnimmmsinuduleldmnz s Hudoe 2% com meal (CM) agar MMUBMS
a o v 1 4 ar A ¥ A - L =) ]
AuMiuAaa 60 u MegaluumnAIved Inlatiiesyoenin e by
Pigaugiines 3-5 dlant minrsdangulasusnamuainuuandisveslaladil
g duasuon species mwdnvuzlalafietunsuammanmsheiuiulag
Bilsl (1996) isolates Atludwmunziitlliwizlusmensju PDA, cat meal (OM)
1A potato yeast extract dextrose (PYD) medium tHeganvaizmsinigmsadvailes
INBLIIDONYHA ANMUUDA culture LD semipermanent lactophenol slides %94 species
919 isolates 1AuF Y1131 culture collection YaniwITsA AN HAIONINYA
- S o) - o = o ] o : -1 g Y o
F1iner awinFinn wnvinodoiBoedlmi Taaful3hniwendeuds dulug

iy @) uazTuomisuBes husnu 1iguugiiies

asihwenyiinvasialefienld

Mnsasvaoudnumemfos fruiting body, conidia, conidiophore Wag
ascospore 1Andosanssmi Javin Thdinnmunzasivaeudnyusiy key 3Ws
3 mﬁ‘l%’ﬁuﬂéu Ascomycetes 461z Deuteromycetes laud

Tliustrated genera of Ascomycetes (Hanlin, 1990)

The Genera of Fungi Sporulating in Pure culture ( Von Arx, 1981)

Genera of Hyphomycetes (Carmichael, et. al., 1980)

The Bitunicate Ascomycetes and their anamorph (Sivanesan, 1983)
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= I3
M3 IR IERYBYR
p=) 1 — ¥ a1 P w °
msnfSoufsuszrhayesusn lndvasriia wlFmsaiuaum
Jaccard similarity coefficient ﬂﬂﬁﬁmﬂuﬁiﬂﬂ%’tﬁi Similarity coefficient =
C/CA+B+C) 1iio A #a% B AD$117UIIWUBITIFHARE 9InHY 2 ¥ila C Avsuiu

siiasmnwlune 2 ArnnlSsumoudy (Sneath and Sokal, 1973)

&
HanINARBILaY I Ial
1. MINTE18Ue endophytic fungi
) = g df i
ammsAanulSomfisuyiavessnsi g lumsuoniyes senine IMERS
agar UAE water agar (WA) wud1luens MERS non'las sy species 1nndl
3
21115 WA ueanniimsidenns MERS deazaaniuntsusnanuuanaiaveslnla
o A 4 - 4 A & do g o q 3 d w o A )
iiverminTgynnilseiyiminemisides  Mildounsafudiedw¥eslsng
N 1 P9 ‘ =4 = L) ] s oA
species N1 luowns wa TalaflvessnuslimsnSaieoniumandulofinigezun
\ i »
wn lifimsadelaseadufuiuiuiesadageenut idulothuu@nduynie
fola
NNGIDES 900 fet1 Minnnnuaazdmvosity 20 Aunmis Mindyih 9
k4
© asiia (@AY 7 wila ABAUNA 2 ¥iIA) NUFBST 13 NQY species ALDN 1 nguingves
mycelia sterelia ﬁ%?}ﬂﬁuﬂzﬁ endophyics a0wtes 5 species oAUV RAUYIINA
UMMABIUASAAT Litsea solicifolia WiTHRGY 2-3 species AMMTBVINNIUAAZTHAD 5
¥ = a ] ' . ' c’: q’w ] ’
du) MmsuonzwuIIegseuin 9-11 species uAnsiidshildusnainiuande
* et ¢ v . . o & @ o ¥ o
sz lnlafinatedulunguues mycelia sterelia ponvInAuFsduonnez s
. A Z
species INHINNRY U
A1 UAAIAIRIUIUYDY species STNVADATUAAZYTA AVINAINTIY
uda vilavessiiiwu lunssuanaeiuinmin $149U species Y89 MMUINNTEA 230
P ’ o 1 e Py
Auween (14 species) ailuwduud  TasAuiifuvzeguSnauFinosgmu
unTinndadoslwi ewglszina 8o T uaashs it lleidvegludunsiilomandn

» &
infect TRNANTIAUNA dauyuunfiony 301 szwunFesi 11 species
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3 b "
52U diversity 184 taxa Ainu Tums@rsefuis 9 viiaii sglugreiiadody
e w 4 3 s 4
Atiswnusuiinsaougy Fuihifiiiosou (herbaceous plant) waz vy (shrub) ¥
[ ¥
51097 endophytes mndAvThtasRshuduasail dluswamusnvesiiy
Tuaisu 33ms vuadednlfezaneninedis1o91Uu Anson and Petrini, 1986 ;
¥ »
Fisher, et al. 1992 ; Schalz, et. al., 1993) RATHINS 7 ¥iia wuFoINIBINTFAULA
P a4 . o W - o e ~ . R
nazitluswiiafindofida 5 species Ny Alaue lufTNTliaNANYIAD Guignardia
& or 1
spp., Gloeosporium spp., Glomerella spp., Phoma spp. Wo% Colletorichum spp. ‘liﬁtlﬂ"lu
PSS 0INIIOY Guignardia spp3 i endophyte Wfou 3t 1997 Okane 3914510
&
umsuen'l@ Guinardia sp. (anamorph : Phylostricta) Fuily dominant 2INAY AseNn
Ericaceae Ai® 91i&r Rhododendron (t]ﬂmnﬁ'u?]) 11!1]53110?@1111 TRt colonization rate
d’ ‘: [ oy 1 - Y =4
youdoitezgagaluluuninds e ( senescent leaves) Tusouiities uasiisiwauves
Shivas and Hyde (1997) W1 anamorph 994 Guignardia sp. fio Phylostricta celastrina

du pathogen Wlhnalse 11Ji]§l‘llﬂﬂ Celastus paniculatus

o . ‘A ) .
A9 2.1 1UIUUDN fungal species ADNY MNRTHY 7 species 02 tree 2
species iy tugnouursn@asugmm-1fo aquiisiu sterile Saifu 1 ngu ud

1 ldsauuananvesdnuazinlail

species/plant Total
\ Average Range
1. sumasy (S7) 6 3-7 9
2. 8210 7 5-8 12
3. 8130 6 4-10 11
4, S157 6 5-6 10
5.8169 8 6-9 11
6.8215 (Litsea salicifolia) 7 2-10 12
7. 91y S218 9 8-10 10
8. Yuum S162 8 6-9 11

G Waoy S214 10 7-12 14
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E]
Gleosporium spp.(31) 2.22) WAz Gloeosporium spp. (31 2.2b) Fuilu conidia
state Y89 Glomerella spp.(3U 2.3) Tiswsmiuihy saprophyte #az parasite Tasamz
& e ’ 3 @ A a
Colletotrichum spp FiswenanmneIvhinaa Isanunsnasiia laommzlse
¥ 2 » ’
anthracnose  AURMATHFAMRIFBUIaz A TfuReTan (Sutton, 1992) 15U
£y * [ o a r -
%30, ndae, uziae Savoad uaz feiiudu Hdudesnwuinilu endophytes (Petrini,
: . ‘ 4
1986 ; Fisher and Petrini, 1992 ; Kowalki and Kehr 1996) n3019038 Glomerella spp. ¥4
iy sexual stage (telemeph) ¥BY Colletotrichum spp. Fnvsewy Wudwaumna anh
L A Lr-%
Colletotrichum WATLBE T pathogen TiTis 091y
1Ra151 22 (31 2.4 ) 92419151 endophytes Hiun ldnesila Aeudieey
SumAUTIANY 15U Corynespora spp. (31 2.5 a) WU Yuwa uaz S215,
Seimatosporium spp. (gﬂ 2.5b) wWuluwvew Helmenthosporium spp. WHIRWIZH
Curvalaria spp (3l 2.6a Ywuluwsmaoy Didymella spp. wulusuazyynag
. & o o A o - 5
Fusarium spp.(31 2.6b) wulunven Fedwauvessdsnindnn auonldiRes 1 wie
laiifnt 4 isolates i uande liemnsadudu ldhfinnuduiuteddumessnig
ar e -~ J .3' [] 4 ar U o
situlsa  wiemsaaiiuraninmsuoniFounugy  ivsnavinavesiiedied
P a 3 ~ - & 1
veniu 'l asdesdimstnn lufirudasriialuySnanheiu Aefeusnnnundsi
v & a - g L - ar A =) AN @
anlhludy Tasmweannfisduunstia@eldy iesonlinenundududy ms
4 o R )
colonized 3831 luduiiveziuiuery duiieg nazggnio Rodrigue, 1994)
A = s a oA P o °
wasuen ldsafivasriia dionfSeuiion lasmtousin1sduaun Jaceard
similarity indexes W31 indexes @110 Aeyaguszua 0.01 @oyalilAuong) uaag
3 ﬂ. 9 M n’: ar 48 a; ; v 1 o n’: ‘:..1' d' 9
Tl TeRuonmadiimiudalisauiar uas lireoaisdu failisrseziiiosninnin
-] 3 a ] £ o p o o da ' A ey 1
Hyruoigs hiwn 93lin13 infeted ¥895191055303A Tusnnundniisniiogud
L4 ®
szina 25% vsssvnounmuaitldniamsdissenueniiungyivg
»
ladatl (3 22) A
I ﬂijn Deuteromycetes :Coelomycetes fio Phomopsis sp.(gﬂ 2.7a),

Phoma (g‘lJ 2.7b), Selenophoma sp.(g‘il 2.7¢), Seimatosporium sp.
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(a) Gleosporium sp. (b) Colletotrichum sp.

1122 Anamorph

2
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o

sporium sp. ia

th teleomorph Y94 Gloeos

3
4
k)

3 Glomerella sp.

32

trichum sp
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&

: @
S 120 = Garcinia cgg_a./8157 = Trichifa connaroides, 5162 = Mesua ferrea/

S7= Manglie@ qarrettii /S$169 = Camellia g%’ensis var. assamica

74
- . F o : 3 -
S214 = Sholj roiburghiifsms = Litsea salicifolia, 5218 = Cinnamomum inersy
- _ by
/

S130 = Cleidion s%)ciﬂorum / )
1. Unknown MK3, 2. Gloeosporium spp., 3. Glomerella spp., 4. Phomopsis spp.,

5.7Phoma spp.. 8. Xylaria spp., 7. Sporomia spp., 8. Colletotrichum spp., 9. Corynespora spp.
10. Pestalotiopsis spp., 11. Nigrospora spp., 12 Unknown UK2 13. Seimatosporium spp.,
14. Helmenthosporium spp., 15. Curvularia spp., 16. Didymellfa spp., 17. Fusarium spp.,

18. Selenophoma spp., 19. Unknown UK3., 20. Mycelia sterillia
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5112.5 (a) Corynesporasp (b) Seimatosporium sp., conidia and conidiophore
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(b) Fusarium sp-

5112.6 (a) Curvularia ap.
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(b) Phoma sp.

is sp.

7 (a) Phomopsis

12
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2. fltiil Deuteromycetes : Hyphomycetes §i9 Colletotrichum sp.,
Gloeosporium sp., Corynespora sp., Pestalotiopsi sp.(gﬂ 2.8a),Nigrospora sp.(g‘lj 2.8b)
Cladosporium sp. U2 (2‘1} 2.8¢c), Curvularia sp., Fusarium sp. 3.
ﬂi’j'ﬂ Ascomycetes : Glomerella sp., Xylaria sp., Guignardia sp., Didymella sp.,
Sporomilla sp., Gelasinospora sp.

Xylariaceous fungi Wulugyl anarmorphs u uon¥ihalundrity udszmy
SN (species) TuRyAuun 130 WOOU Xylaria sp. nzjuﬁﬁmmﬂmnumsmn
(gswaz;’é'ﬂa‘lunnﬁ 3) Lisesmunndaedisfiiiund

17% veas1iuenl@fhingy serile mycelia Afinnmuandrveslnlail Tu
119510974 (Pelaez, et. al. 1998) Fauoniihuuang species mudnuaizvesialail

45% voudesTAun WA Glomerella sp. Fuiluszoy telemorph Uae
Gleosporium sp. #shuszos anamorph uﬂmﬁeﬂ?mm‘ﬁnszmuaémuﬁs; Taonme

\J [} g L) H
adrthiifudwnananii¥esingudus

N (A Y TR -
2. anuduoudes mwuidnnmnisaaqvesiy
» 1] } 4 *
a151923 3129 umasBasumuFerudns species fitonlanindinitevea
[-3 T L] J 4 é : .’ H =1 -4 a £ L H o
Fydwmiedee Failaiwenuen 1dtresunangaBoiddy (3 1-15) Asll &du, A
Tuss, sdunmsTung, Wusorludwdsvud, danduluurdnaaly, duludm
vulunn, drmszuhaduluvduuuloeg, dunenludnsmnluseu, dunas
ludmdnludoy, sswneduludrudulueg, duludwaniueeny, duludmuns
tussy, seuhuduliduanlusey, senihauduluvedluseu vazdnluseu
doyavosndaniihildiaasly usdoyauand i ufiemadnfufuniiy
oA u’) d’ A 3 ' '] L A é’:
gliaduq samaitegonndunssuuasyuun  Fauvesdrdussiiuduiinuide
a A oY [ A icd & 9 [
wnfiga waswudermmnrmuiinnnnhdaudue Tuuifvsuomenidnnnd
» »
lugeunswiiaunzd iy wamsmaassil ldradoandasiununaassvonining
mansumou  ieassAnuiduiivluvesuguuazivaiouneemson  (Okane,

1996, Chapela, 1989; Sieber, et . al., 1990)



iU 2.8 (a) Pestalotiopsis sp. (b) Nigrospora sp. (c) Cladosporium sp.U2
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3.480317mu il (rare spocies) 11 Ags endophytes finsn o niih o aiia

nnmsamdnvasdaguinoneslalail, aves, Tassadrediniug, -
pifomanaz Wiedome voudes Az iy com meal agar slant M 2 1A8% $1UIU
2542 isolates SWNFTABHI N telemorph 102 anamorph ooy lefin 1
gnuaz Lotz wsmiduilu endophytes 7 isolates &t

1. 130 Apiosordaria striatispora WOAVINAUNUDY Shadostly  Class
Ascomycetes ﬁswen'u’J'wm'lmjszmﬁ'l‘nﬂﬂ%’qiﬁﬂmﬂﬁ"méwﬁmwﬂ'iﬁum’m‘jﬂu
swaziBsaveudor @i luarsens Mycosciece, 1997 |§as1ﬁﬁﬁf;‘lﬁ°lait§a1nai
uadusemusniieemsnudeswiiaiifi endophytes Sowmeiinuluenns
TustoulfiiAn155202 telemorph 7519 perithecium, ascus 1% ascospore (31 2.10)

2. Sporomiella minima HoNIINNAI Litsea salicifelia I§ﬂ€ﬁi1ﬂ~!1ﬂﬂ§gﬂlliﬂ‘i'}lﬂu
ﬂﬁwuemyaﬁ'ﬁ'i (Richardson and Watling, 1997; Bell, 1983) i361 Common name 31
dung fungi a3tz endophytes aglungu Tyrenonycetes AnwaizTalaii
YUBMS com meal ¥ ooy wIaluewnsiitina asci Sunandn 138 pm
#72 76.5 {im cylendrical bitunicate asci AURIZ ascospors 617 (cylendrical) N3 5.0-
6.0 [m 813 26.0320 [m @@ 5 8 wadad1e perithicia WiATH ostiote VINA
30.6.104.6, 32.6 (Richads and Watling, 1997) Sadmannuzily 4 wrad Anezuonilu
1 wad ilous Sudazradizeenld gyl 2.11)

3.  Guignardia spMK3  FOUNMULOARIAYUMIN  TUAGY  bitunicate
Loculoascomycetes (Sivanesan, 1984) dhuletmadhufous ey luoms
corn meal agar dulovzwSyaslilvems W@ulovuiemsuiana ahain
anamorph UDY telemorph 1481115 com meat agar a4 anamorph fio Phylostricta sp.

L4
@374 conidia g1l519nau Tar fiM13 U conidiophore T34 YUIAUD conidia 2.8x10 Lim

Telemorph : A0 Guignardia sp. 9374 ascocarp A iy 3l nAoUTeRaY
asci bitunicate Southuduuuiulu ascocarp, ascospore 18 ascospore gﬂ%m’f]u

curve TidruTafianedis 2 A1 vwrAmas 6.0-8.0 x 16.0-20.0 Pm (Y 2.12)

Fnnadnn aningr S ndeedng
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312.10 Apiosordaria striatispora 1. Ascomata on agar surface, 2. Ascoma, 3. Cell
of peridium and neck, 4-5. Asci. Note the apical ring , 6. Immature ascospores,
7-14. Ascospores. Note the wall striations, hyaline basal celi, and apical germ

pore. Bars: 1=500 jlm, 8-14 =5 |lm
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——iyee

§‘1.| 2.11 Sporomella minima 1. Ascus and ascospores, 2. Ascoma-peridium
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. '_ B 120 - 1B7RI
4
312.12 Guignardia sp.MK. 1. Ascoma, 2. Bifunicate asci with ascospores,

hyaline cell at bothe end 3. Anamorph: Phylostricta , 4. Coleny morphology

grow in potatoyeast extract agat (PYDA) and corn meal agar (CM)
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4. Didymella sp. uon 189 1n131A (BN2BSRI-2)uaswooy dnuus InTadiuy
81H13 com meal agar 11 low1s a319691UB9 ascoma : perithecian 1 unitunicate
pseudothecium 3590 (scaltered) W 1uaMN3 shinada nay thhn (ostiolate) 114
(5w pseadoparenchymatous ASIGZMNITOLHIU ostiole (A form clypens AIU
#59na19931 pseudoparaphyses

Asci iy bitunicate N3sNsTUBABoIIUAY TR ascospore 8
spores ascospore : 1 2 1304, Statuanasenan 3la vum 6.0-8.0 x15.0-18.0 Jim
(312.13) Anamorph 3h1 Phorna udlsimuluemsfimziownsail

5. Selenophoma spp. MENKE P2A12W1 type culture HEARIANYBN TIUVDY
Tuluems water agar 19594 0113 PDA udduiiy PDA+15% glucose 91930/
0 Sreneatotu 3 Ju dnvazTaTafiuue1ms com meal agar sstidulome aha
Tassadnduiufssos anamoph Tasadin pycnedivm oy Saeglungu
Caelomycetes conidia ihuglidramszmila vine 1,520 x 140260 pm G
2.14)

6. Vollutella sp. S157-3 WONINAEN Trichilla connarroides @n¥WoiEconidia
VWA 2-36 x 24-30 W (31 2.15)

7. Seimatosporium sp. BN15W fiaunuuon Téonyuuia Tuemis com meal
agar ulolar gyiadnnmmed s 19veseTms conidia ad19T acervutoar R
smnsuazfatuemsitlungunszdanizes  conidiophore mysnszuenla (i
filiformt conidia TawinA 4x9 pm (g1l 2.5b) 351091491 8. azaleae (sp. nova) il
anamorph Y9331 endophytes ¥1ia 1W1IAB Discostroma tricellulare é@txﬂn'lﬁ'mnimm
Rhododendron indicum #ufi Tsukuba i'ii]ulu?l 1993 uae R. macrosepalum 4o R.
obtusum HiaunnAoITAE 1994 MinsAnMIANEURUTNIASZLS anamorph tAY
teleomorph W11AUA13IMIZ 1 ascospore H381 conidium 99U 1Y Rhododendron fila

o
3u¥elAT (Okane, 1997)



an with ostiolate with

theci

. Ascomata- peri

sp. BN2B8R 1

31213 Didymella

pseudoparenchymatous wall, 2. Asci and ascospores
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5112.14 Selenophoma sp. P2AW 1. Pycnedium, 2. Conidia



S157-3 conidia

15 Volutella sp

3l 2.
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N 3

AN culture Y84 endophytic xylariaceae

anndfiwih 40 species #IMNMITMzAEaRYih RfuenuSnugnom
uhaAgIMn-o ewdssina 8 deu - 1 1 uasAvduun 2 wiia devinmwndely
81512 Rose bengat niumsanideniuda uon'lds endophytes Miflanyaizeg
Tunguues xylariaceae Wanun 145 isolates FendnumITAMIAIMIANA YO INYRE
Fugw Anwdnvaznswdaluemisdieg uazmsadie pseudostromata uon'ld 24
nqu Mdmmsdwnmiiedu iy key doedulumsusmnnguvemn
xylariaceae i1 endophytes HeuthuoaBudusumsdniiad fiting body e
W Tumisiwwenyiiafasedu species niemsidmatiannlunga
AT

51 xylariaceae ﬁuﬂmzqawﬁ'»ﬂu Class Ascomycetes éﬂsznané’wﬁﬁaﬁi’
infudAfe Xylaria, Hpoxylon W% Daldenia Tiraaunay paper %ﬁﬁm“lnajsﬂuﬁo
st niunsnsaonfinionds fin1suentnnguity Gymonosperm wenwnniifedlu
yadadinzAu Xylariaceae §8nfuATuTY saprophyte weviindiu parasite laigu
139w WiRan1anld Roger, 1979) vinfifimsAnndenuniuiieniuiu
Jrdaulng Xylariaceae @3ulugjezsihy endophytes fungi Fuonlfan Wideuda
Carroll and Carroll (1978) #@az Petrini and Mueller (1979) nonuaziyensiia
Hyphomycetes HIHOUAY perfect stage 10931111 xylariaceae Taoefodnuazmsme
s‘érmsmzﬁmgmvm conidiopore uaﬂmm‘.’: Luginbuehl and Mueller (1980) 31091UN1T
o Xylariaceae Tulufisiiiainvesitsludoaiih i hindaly watuining
asAneIminisenasay a311a8 Petrini (1984)

Laessoe and Lodge (1994) 51890 X, axifera Sinaznuegianluvesiialy
AS2RA Araliaceae Fa9zny Tnseadwduiufiumedomaididomuluisnduny
Xylaria wiialmi 2 vila fiwumwizun liter  vasduiinlunaszga Meliaceae fio X

meloacearum YMAMTULIDE X, guareae LMUYMIUDIAY
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Whalley 1996 35109781 11 genera ¥B3 Xylariaceactitisoaniuiiu
endophytes SluowAnesiinissay Camillea iy genus # 12 funuves
endophytic fungi A8 Asthostomells, Biscogniawria, Daldinia, Hypoxylon,
Kretzschmaria, Nemania, Rosellinia 402 Xylaria

Qmﬂnﬁﬁﬁﬁmﬂﬂunmjufrﬁa funguiterds secendary metabolite wiin
Tmiquaiowiia (Whalley, 1985) A15LUBN¥IAYDY Xylariaceae it endophytes
Aot Iniiien1fiy anamorph VIR teleomopy Fsholumsiswensiiafannly
oIS TIMSAts mIssinoinyaiz TREEIN anamoph Yulise 138 saunildde
iy '

nsmanetiuadeil 18Tnsuonide endophytic fingi 91nnMNYIh 40 Fiia
wozonitstudy Suud 2 vila Wndadulouaasdnuaz tpical vessIngy
xylariaceze  @eanwaizvoandulefiesglusmemnyiiaduquazTuvasanaass
amnsosumanTAnd R BNeE  uenanBiie1dFmhINTinsade  fruiting

. 2
body 91ntFenuon 14 luvrannziaes

IBAINARN
4
1. MSUOMIED endophytic fungi 1NAMASTNEITUING 40 ¥iia nazivih
» 1
duun 2 ¥itn Taoonziloweluemis 2% malt extract agar + rose bengal uag
. ¥ - ] 3
streptomycin sulfate HAIH AT UFOTIA2 1A triple surface sterilization udix¥e
-~
M 2 10U
o a st ar . ¢ a . 4
2. IIUTNRYOTINUANHRET unique ﬂﬂmqnmi'lu xylariaceae mﬂﬁﬂﬂ‘l
anvsisdug ol |
»
3. winwtnzidulovessnguiiluswennsudeyiiad1eq malt extract agar
> >
PDA, comn meal agar, oat meal agar Ui CYPD TuoM5 oat meal agar 1y eztiuie
Wluanmit1a5uuers 12 v afuila 12 vu. Wofnunisniguasdavusyeslnla
il thifinTwesdoauazdionm
4. wmsnzdulovesusaz loTraaasluerms oat meal agar Tuvamme

3 -4 4 L3 z < { L L] o ¥ i & L]
fositeite wlidyBuSnanliuasdesim asresnann 1 deu 1imieuldniiah
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Foudrldachluwaniidulossy ﬂnﬁq'l%'ﬂusﬁ'u'lam?a;ﬁguﬁwmviﬂu'lﬁ' M
msuan'lﬂmw“luqmsw%uﬁﬂaai1n§au§1 tuanmisusudanamsadis
fruiting body 5282 teleomorph MR uuA 1 NNANMIENBAILYD ascospores

5. gmnmnedgveadulovessinsiialungy Xylariaceae luemmsimad
VAR Saiwiinilon ﬂ1m‘s‘tsuam1s1‘r"|‘l§t?:ms11uﬂfjuﬁlﬁaﬂmﬁﬂu11%’911115
3 %iia 710 potabodextrose yeast extract broth (PDYB) éﬁﬂizﬂanﬁ".l_ﬁ 2% PDB uaz
yeast extract 0.5% (w/v) 811715 CYM ‘ﬁﬂi £NOLAIY (% wiv) m04.0.%9; KHPO,
0.15; MgSO,.7TH,0, 0.075; dextrose, 3; yeast extract, 0.1; peptone, 0.3; 81115 potato
dextose tween (PDT) é«ﬂizﬂwﬁw (%wiv) PDB, 2; Tween 80, 2 (viv)

SueTsIMaIe 3 3R $11491 50 mi. Tdvionar via 125 mi 1 bead 10
5ia 13 41 AISINIE Xylariaceae 19 corh borrer MnAdurgUEna™ 0.8 cm E1dY
{owea Xylaria 5 isolates 81g 3 Ju ldaaluewnaudazyila ooy 5 Fu 1Tl
gsugiives Taowduanrenay aauda 200 soudeusii 3-6 u vnfunseus
éulo Taunsees chess cloth iol¥nszA1ynses Whatmae No.i Sefanihndud

» E 4 [] 3 »
shideuda 2 AT i lfudi laomseuiigamadi 65 °C Swifiu Fnbminuds

HANTINARLY -
» »
1. n15053910v0uT851 endophyte NG xylariaceae TunduForiinn e
; r- ] - ‘ A 9 ] oy -

NINMsUEAEBYINNATNY 40 Bila uacHBAUIMD 2 ¥ia AD noow
(Shorea roxbugii) YMMIA (Mesae ferrea) Wunguiiedoiuiiu xylariaceae Tutian
piinednion 1 moufdoRy 1 ¥iia

o a as a a &
2. EnuardagIusoy anamorph (FAMazfitauueIMsFHaaie conidia
aziduio)
] »

T Wslungy xylariacese sshmsmnzinosluemmsainu 2
¥ilafe malt extract agar Itay oat meal agar PMMIsMINEALAIASIATlAYIAY
species ﬁag"iuﬁmﬁ Biscogniauxia, Daldinia, Hypoxylon W02 Nemania 18 malt extract

< . o A PR T
agar YUSNNAN Xylaria species l%ﬁﬁgﬂ!lﬁ:ﬁﬁ%"lﬂﬂﬂlﬂﬂ1ﬁﬁﬂﬂEl'm'li' oat meal agar

(Petrini and Petrini, 1985 ; Petrini and Muller, 1986 ; Callan and Rogers 1990 ; Consalez
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> L
and Roger, 1993) 62U Kelzschmaria species 1¥o1mins 2 #iia1d sannmsuonive
endophytic WY 42 wiin IRnquitdu louazdnyaz TaTatiieedh xylariacese 0f

»
24 nYUAIH

1. X1. uon'ld 7 isolates MYHUIA AULA 2 isolates NANUINA isolates LazNUT 4
isolates

neWig BNMRYLWI ignvinndnpnnauiosudunaely 91nemms water
agar (a031 CM agar uloezyyniinisedha stroma mndulodhuduen niglu
8115 OM agar szozusmdulodivn unsznidoudludd in13a319 stroma $1u2u
i Fvntn @GY311)

o] BN2BSW2 uoninyuunn 910 luluens water agar iufiu Boa
T4 CM agar tulovn uadauiinSgluennsdludd dnuas stroma fhadulu
9115 OM agar svozusniduloduaedgdimbunan dnusnffoudiuim-a §
concentric ring ubnadoanguanld a3 stroma FanTauidhudima dmefid
y1-miee (3 3.12) |
2. %2 non 1@ 3 isolates 91NE Litsea salicifolia 2 isolates U0 ¥EUN (Garcinia cowa)
1 isolates 93gluems cM Wulsunana dhilmeSgaaluennmiiountidad
(3132
3. X3 uon'ld 5 isolates uon'1dv1n nusy 1, Buyy 2 naz wznh 2 luemns cM
agar tduloszy] v il stroma (321 3.3)
4. X4 uon'ld s isolates HONDINFT 2, RAMUNIA 1, WOBY 1, YuuIA Auud 1193gAty
OM agar duloiidpuazmnud iy dwn dioudezsooulfouiiuidaswsna
vouq T CM agar @ulovn imswigveaduloasluenns usiudhenady

dudafids 3 zonation A& @319 stroma 11 CM agar (31 3.9
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5. X5 1on'l4 4 isolates HONTINAUINIABY 2, YPUUINALUA 1 UAZATYUUIN 1 isolate
iienTo i OM agar dnvaznisniaveslnladl adha X4 udveuTnlafisciisey
wondinads (31 3.5)

6. X6 uon'’l& 13 isclates HONYIN WO 7, AAMPANA 3, DXy 1 v 1 dulely

21115 OM agar fithhmadinheuy stroma 318U lueMIS stroma fidnuaizHoN

dhudn Audd aedvn dlewg T CM agar stant i lonf 112 wgph fermsd

ahmandes idulousnboudhidimeou Sudwdd @il 3.6

7. X7 46014 13 isolates : AAMANNA 2, YUUIRANLA 2, %1 2 ; usnend 1, vam

Ao 2, woou 1, Suwgmd 1, Trichilla connaroides 1, Waz Litsea salicifolia 1 19398 1y

OM agar limraawveudulofun fudader dhe denSeyluemssiinsuesi)

Sowaziandeiuing w3y 18%es110113 com meal (31 3.7)

8. X8 1on'Id 13 isolates, YU 5, 11 1, woou 3, §11a4 2, Lissea salicifolia 2 (31 3.9)

9. X9 uon'l4 6 isolates : NAMUWIIA 1, VeIMMEy 2, Yuwnduud 21, igly OM

agar dauusAR uduTins oL ﬁqu‘luﬂjﬂﬂﬂ‘fﬂﬁﬂ‘lﬁﬁ%’u stroma SOWHE P26-36(3)

wonsnFongmy ozl OM agar dulvewseniiudlesa doudesnifonduida

adhofwzyd i Taseadeadie stroma (31 3.9)

10. X10 4R 18 7 isolates 48N9IN%12, Trichilla connaroides 2, Litsea salicifolia 2, #1az

Fongmd 1, idulonns fSou i stroma 1-2 31 108v1) Tuenns cM agar slant 19

w5y luemns OM agar Wuleniod Snumzadiovuun udsenlfouthiad ad

stroma Tuems Taud dmovn (31 3.10)

11. X11 uon’ld 13 isolates 9INAGIUIN 2 isolates, NAY Litsea salicifolia 4 isolates

3NN00Y 1 isolates, YMMIAAUNA 1 isolates, $11IAS 1 isolates, ¥ 1 isolates AOWUT

P2ABR2 1958514 CM agar 1du 1oy ud livun Sv1n e3glu OM agar idulvszuzeou

[ » L d
w1 deuminsdaunlaoudiuimaniy liade stroma (32l 3.11)

12. X12 usn'ld 18 isolates 11091 YAINIABY 14 isolates, BUIWY 2 isolates, WOBY 1
isolate, 1 1 isolate dnymiziiionIaliunasa CM agar i Innzyfiluntionfodivin ua

exiifdrdmas uaAnsalu OM agar Unarwd@nuais isolate 10STV2R2 HONDINVANT
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asn iduloSovuudiienns seusoussiidamnueu o duloumiu 30 u e
Gunldeudhidn fnsadungudulodhguunadinluenns Tadnsnaveuq
dule g1l 3.12, 1)

@wWug 10TVIR fuonewnuamany WumneSyluems OM agar vei
dnmuamiiuddr udfadndiungudulonfoevainn sroma vinwvenveudule
Aluguaduauiu (g1 3.12,2)

menug 10BV2R-1uenenvarmans a3 ruduloy duadronth Gdular
aeY T concentric ring tipunidule dmdwnldouniludd a9 stroma asann
conceatric ring ni'lmf‘fuﬁﬂmmmawﬁu‘lummﬁ Taulidd daodiddu (31 3.12, 3)
13. X13 uon'14) 2 isolates LONYIANAT ¥ AB4A-15R2 LAY 4A-15R3 GnMAIZ iiﬁﬁg
Tue 1115 CM agar (31 3.13) |
14. X14 16018 4 isolates 11ANA Trichilla connaroides 2 isolates Wa Litsea salicifolia
2 isolates Anuazdalu CM agar duluivinaine enedug 3B-15R1 910 Litsea
salicifolia iio13aTues OM agar W lufiudvnadnjothowun liad stroma
(311 3.14)

15. X15 uon1& 2 isolates 91ANBDY 1 isolates UAZARNUUIN 1 isolates AIUNY Avdy
W PRbI-12 nonviawoen 93 luemts CM agar slant sdulowann qhilies
‘WS @ulefivn ada stroma ithuduiidng diewigylu OM agar dulofmn #lesa
@maweu) unfilaseadradu swoma Sudidersu dulomnasudy o819 stroma
shuduon Tues OM agar ifuload s sector ufandromis davfidhuduloind
vedididy unveliddmaziinsadte sroma vinamvenqdiuguq il 3.15)

16. X16 uon’A 3 isolates MNATIYUUIN : 2 isolattes, VINUAMNIAGY 1 isolates Ty
815 CM agar sdulon17 31 zone Fu12 iad9 stroma ewug P2a15R1 95ayly
8TH135 OM agar o3 10idulomngivi dieusdamunonvedinlafivenfouihvide
thuwdes hiad1a stroma (31 3.16)

17. X17 uon1d 8 isolates 9INNANJUUIN 5 isolates, WHOV 3 isolates AMUMOWUT
162 S1-3-1 HOATIANANUIA 19581 11 CM agar iU lov1 Auaieddr Tuenns oM

o A 4 ¥ s ar o
agar §uldlmanuen dioununsduassouqezlidd (@l 3.17, 1) moRug
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P2B154 enonnoemesgylues CM agar iduley ¥13 udng Tuenns oM agar
rduloy &Tesa hiad1a stroma (31 3.17,2)

18. X18 uon'14 5 isolates 91NN 4 isolates areNFoNgnY 1 isolate Troug
16251-8 fuonviandpnn w3glu PDA agar duledvn min uaTind RN
(%1 Tuerns OM agar ifulonuSoy fun uniidiaa (31 3.18)

19. X19 #6014 2 isolates 9INAMIF1 isolate 20 TIVIW i';uaﬂ‘lﬁmﬁnfmgﬂ'lmzwiw
i lud100115 water agar 195514 CM agar slant i lounfnemsune v die
uneSgy luenmisiy Iniiadr 319 stroma shamson Tuenns OM agar adradule
Fuvan Nieda stroma (31l 3.18, 1) MoRuf S169 20 TIVIW-2 ugavInuinm
iodeluu@saiy Tems CM agar stant ifulefvne usnIapnandhoe
Wufusn ada sroma  TaTaiilueis OM agar fulosvozusa@iun nigds de
Fs dveuiidvn fawiidanaassnveudule dnusnBouihiihaa
Bandudnnn 31 stroma AUERE Yaedvthnina (31 3.19,2)

20. X20 tton 14 2 isolates 91A1MIA T0WUT BN2BI0R3 193914 CM agar slant 1§y
Towaun udseiladudy w21 stroma $hudy Tuems OM agar iduledvn dieud
veuTaTafiezfidini hiad1e stroma (31l 320, 1) moWug BN2B10R2 atstagyly
CM agar slant tHiloudy BN2B10R3 duluenns OM agar iduloszuisndt uaziid
a1 hied1a stroma (31 3.20,2)

21. X21 100’4 2 isolates 910 WO 1 1AL UAMABY 1 isolate 19585 14 CM agar slant
dhslovay uadruanadimad Taiadas sroma (gl 3.21)

22. X22 #on13 3 isolates 910 WOBY 2 isolates 0INNAIIN 1 isolate AWWUT PRb1-9-1
fuensindunven 193g i CM agar stant TiumseTyveudule uanSoudnild
ddwemsiidhmady Tade sroma 35yl OM agar @uluseudanie
dnuazatnogiloun (@anndas) doundulonBoushmimadinludg Bisd
stroma (31 3.22)
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23. X23 1uon'l& 3 isolates MNNLBN 2 isolates DINNAIF 1 isolate MTITY IUBMTS
CM agar slant éuloune dleusennsihudmdes idulefinsnigasduennsiiaan
(31 3.23) - |

24. X24 uon'l4 1 isolates BNIV4 sanypunaduus 1n3gluemns oM uaz PDA 11n
Taiidvi veuInTaiindouuun drudnesiivddy almanuen) @il 3.29)

3.n71319301%84 xylaria ynyiishmannzasuileis

Xylaria sp. 20 isolates 1az@s Az Rsuiiodoftyluenns ot
meal agar %38 PDA nuiezieTey14@ uaznda stramata v)n isolates 9l stromatadian
Tng) Naiud Tunewiiafiare conidia uetilog1dndesyanssmi conidia Ndnuazadn
fu il hienanse identified 18

msnszdulFadn wleomorph aansansyin’1d TaoTiarsildesmuthedu
(Sureewan, 1998, ARRBAIUAT ) Fedpaieninnisizluenis oat meal M358 PDA
| Turnnziioie Taoldvowfanidils 313 uine wiedvilsuonido Aoush
doudandhl vl 1 dou Widulowsgiivienld winfuiin T Tuan i
Ay 13 @ew Sezdunamsade frecitry body : ascocarp tuvieu'l Weun
ANNTOAIIVBU FNUULVEY ascospore 14 thusniiald wantmaassdehiduse
miwdweimsnmlumstivdelfsn 119 cojture fiimsstuTaouuefioild

9 A' 1
fAvasunINAaDe lui

4. mas3geadululuemsinas
ad & 1:1 -4 ) s

msnasssiinmaiiufeyaugmlumsaioudulovesngy  Xylasaceae
4 A o (3 o e ]
ey inoculum WiaNen TaR” DNA Mnsnansslaolddamu 5 isolates WU

. » *

215 CYM tluemish xylariaceae iHodaulugjiody1Af udiiiasnnmswiouge
nnmseiidrulsenourawsiin 7151 PDYA weazalnndl MSIZAMIANAN

» v
vauiminuieh 14 Lineoinisdmny (11913 3.1)



Xl 3¢cD
BN MRYLW |

X14 30D
BNZ BBWZ

|

51 3.1 Xylariaceae X1 1. uepampnnadandunately 2. usnendanly
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RZ 30D
215-5A[4R-}

31 3.2 Xylariaceae X2 wonon Lissea salicifolia
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1Y 3.3 Xylariaceae X 3



n

X4 30D
16251-9-2

31 3.4 Xylariaceac X4 1ton91wn&1 Yyura
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31 3.5 Xylariacea X5 1. usnvmndnpuumdindunanivdon 2. namaoy

. szuadulvvesluseu
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31! 3.6 Xylariaceae X6 1. 1191101113 oat meal agar 2. 11 com mael agar slant

3. My lus NI viian1e)
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X 9 .30
Pab-36(3)

31l 3.10 Xylariaceae X10 t1on91nween 195851181415 com meal agar

-
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X1 30)p
S1b2 TV20TIV2

A 46D
S1eq 10TV aR2

31 3.11 Xylariaceae X11 1. 446091081 UU A TUSMBINS oat meal agar 2. 1

. 91113 comn meal agar slant 3. OV INNA1I 1B oat meal agar
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X12- 16D
Adnt 10BVZR-T..

_x\z 300
wam 10TV IR

51) 3.12 Xylariaceae X12 1. uonoinumanavodauludiugm 0y 16 Tuluems
oat meal agar 2. 148117 com meal agar slant 3. uenvndaudulud oy

Ty 219 30 Fu Tuem13 oate meal agar 4. 11481415 corn meal agar slant
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31 3.13 Xylariaceaa X13 1190910418 1. 14815 cat meal agar 919 30 31 2. Tu

BIMIsYHAA 01 14 Tu
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£14 - %0D

15% 24 15- 4

31 3.14 Xylariaceae X14 1. 440N90 Litsea salicifolia 1959514 oat meat agar 2. T

- ©15 comn meal agar slant 3. HONSIN Trichila connarcides 11O1H15 oat meal

agar 0% cormn meal agar slant
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“X15 30D
16251-54

‘gl[ 3.15 Xylariacea X15 1. a9 IMNo0d TueIms oat meal agar 0% corn meal agar

9 o
slant 2. LONY AOTYUUIA 193 aﬂu oat meal agar 8% corn meal agar slant



711 3.16 Xylariacea X16 1on21NWE8Y 1HOIMNS oat meal agar UIAZ corn meal agar

slant
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X1 30D
6281-3-1

XIT 150
PsBIS R4

31 3.17 Xylariaceae X17 1. uonen ndnuu1A 193911 oat meal agar UnT com meal
.agar slant 2. yoneiangew aauntinlu 1ue1is cat meal agar 4R com meal

agar slant



XI8 - 16D
162 S1-%

71 3.18 Xylariacea X18 uononndmpnnn e oat meal agar 014 16 u uaz

corn meal agar slant
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$169 20TIV (W

~S169 20TIV i

3113.19 Xylariaceae X19 1. @oiu§ W1 195911181115 oat meal agar 1122 corn meal
agar slant 2. muﬁ'uﬁ w2 m‘s‘aﬂumms oat meal agar 182 corn meal agar

slant



BN-28 10R3

31320 Xylariacea X20 1. eroWug R3 19591140115 oat meal agar 1Az cor meal

apar slant 2. muﬁ'uf R2 w‘s’ﬂﬂumms oat meal agar @i¥ corn meal agar

slant
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71322 Xylariaceae X21 11009 1MN001939y 110111715 0at meal agar 102 corn meal

agar siant

15/5]3¢6/¢
2D

-‘gb-d 514 Xylaviocear K23 wﬂmﬂqfwmmm’s‘s\g,%@qmvj oal wieal

ayay 9 ¢osw meal agey slank
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a e u . - o .
A13193.1 1T uMsiMInI Y03 xylaria uaos 1o Tsion Adselusmisuanasiu

Isolate Incubation time (day) dry weight each medium (g)
PDYA CYM 2%PDB+0.2%Tween)

3 3 0.12 038 0.17

43 6 0.16 028 0.10

44 6 0.02 0.03 0.02

45 3 0.17 0.35 0.13

58 3 0.07 020 0.06
212/4/4 2 - 0.32 -

-4 » » | 4
ms1luenyiiaues xylariceous endopytes uiiuisosnn issnniFelungu

» v 1
iThiadnlaswadndviugnsh 1 lumsiwenyiia  fidesfiadhe teleomorph

tuenns misl¥anvaisieiyluennsuas Snyme anamorph fiadnaitulu1aths

ug imineunindudauasmaiugassumioszanudaluana (Petrini, er. al. 1995)

ar ar - o ~ ] [T ] Py v ]
ﬁﬂﬂmzﬂ’mj‘l‘u!l’ﬁ?v'ﬂ'l‘i'Jﬂﬂ318117”\‘!‘1{'1”11!611]1!31‘]1‘]J~1'1Jﬂﬂ‘1514.lﬁ’BU'N'u1“91‘0

»
(Rogrigues, et. al., 1992) usnoniims 14 secondary metabolites profile Y83

o P ¥ 2 o o
éndophytes isolates i) teleomorph finsnuumizi@ssluemsnoudisuiunlanad

19Uy ( Whalley and Edwards, 1995)
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nn%’m'hsmméasﬂau?ﬁ Randemly Amplified Polymorphic DNA-Polymerase
Chain Reaction (RAPD-PCR)

3% Randomly Amplified Polymorphic DNA 158 RAPD i e1u “rapids” 1Hu3Emsii
sadunzniud vl iddeyavesdaisiaihmmanes a1 l¥55dsufumaiin
pCRilswaulumsiunldifenonamumadvesmoiuivoudon ¥nmoszdu 1o
579132 (Hadrys, et.al.,1992;Williams,et.al., 1990; Zimand,et.al,,1994) Taomwizluszauves
strain (Goodwin and Annis, 991) ltﬁ't’i‘luﬁagaﬁé’m‘lﬁnﬁamﬂsgmnﬁwnﬁnn iewInI
dnitufsznhenoiuiinsogey a1 PCR Taold DNA Hanuaihy template Hoxdl
msitgiulaoiudy lﬁﬁ{fu‘lumeﬂﬁﬁﬁ 93imsadg primer HTAIMEIT MR 5-10 PCR
band éﬁ"ﬁ’mﬁ'?uqa primer Sfszanas 10 bases o1 lilasreaeulan gel electrophorysis fI
annsadaunnld W primer fsedrduinhdisn rafi lARsztswenginuveouy g
Tawmannieseits  Suevladfufedusiiadondy  Sisnshinsnddulaves
uoy PCR ihy orginal uafmarmduiusla %&ﬁf‘lﬁ‘lé’ﬁuﬁuﬁﬁm‘fagmm DNA U
aunseveplivynndnou DNA AiSinaterld wennniisiesii Swmnsaw
specific fragment Tafeem i probe 1

mmaamﬂ?«i‘fﬁi’nqﬂszﬁef‘ﬁﬁwmﬂummuﬂu'lﬁ'lﬁ'?ivz"l% RAPDs tumisiisuon

o o o . LN P -
ATIAURLUTYDY endophytic fungi AITaNIon TR Ny

gumaluaziinng

P &4 | o 3

e : iweridendudumulumsfinuAedes endophytes Fusarium sp. (onvIn
UBINIADY UBE Xylaria sp. VINNUON (Shorea roxbugii) WITOMNOUN Aspergillus Finonsn
-y
Au

» » ) ¥
Mmswneitiesine 3 e lue1msiuas potato dextrose broth (PDB) 72 ¥aTare §i -
oy 3 [ H o . o ]
guingiisdaznisuutuuunaninatida 160 pm Mnsnssudulorunszawnses
» . [ F 4 - " »

Whatmen No. 1. fndasinduisindends 2 n53 1111 freeze dry udufiulu vial fisludla

ud —20°c

gomhnIsmAaes

o o A - o = o el ’
MAIFTHIINGT AUSINMTEAT ﬂ"??ﬂﬁ?ﬁﬂﬁfﬂqsl?ﬂ]
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N13IA384 DNA

NSATIATOATAANINITYY Muller, et.al. (1992) Tdloniavosdeswis 3 91
valdTuraTs liquid nitrogen 1RY TE buffer 1%y ice bath 15-30 W @9A8 phenol 1az
chloroform 1i1duii 14arorudat 50 111 RNAsse (solution RNAase A; Sigma Chemical Co;10
Ng/ml T4 10 ml Tris HCI pHZ.S) 1k 37°C 1 ww. msazmodlasad 2 ase da0
chloroform ANAZABY DNA #38 0.5 ml 2-propancl (1 -70°C S Tl 5 Sunfusnvesman

713 419AZNOUAIY 70% ethanol, M ldgganmanazazailu 100 (i1 10mM TE buffer

msanmMiaesaIiqaves DNA

11 DNA # nasaemnundudunazninwSans 100 run #20 gel electrophorysis 7
St 0.5 111, 1.0 {21 1A% 2 [ oY Lambda DNA Fuilu marker finauuddiy 5 ng, 10
ng, 20 ng, 40 gn, 60 ng {18z 100 ng 111015 load sample ﬁgmnn 8 111 Taonaunu loading buffer
a1 ran gel WM 130 91, § 100 VC

119 amplified DNA

DNA amplified latimniln RAPD-PCR(Williams, et.al., 1990) Fen1s amplified 9311
1% DNA thermal cycle (Hybrid) 1% block control in3oul§fi5t1 amplification PCR/RAPD Mix
T 50 121 Tnsiicuwesfie 1 tube eppendoff Hemzne

UM i
1€1ﬂf§’ﬂ 42.1
PCR buffer (10x) 5.0
Primer (5011mo)each | 0.2
25 mMdNTP 0.2
Dynazyme (2U/]11) 0.5
3 4841

Primer #1911 3 ¥ilafe A2 =(5TGCCGAGCTG3)Al7=(5GACCGCT
TG T-3)uag A20 (5'GTT G CG AT C C-3') A1 DNA fvedas luvaena vasaay 2 11l
(DNA ity 10-20 ng 1 TE buffer 10 mMTris pH 7.4 1182 0.1mM EDTA pH 8.0) dunay
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EDTA pH 80) fhusmmmmiiigamgiifewdllaiudas  light minerol ol 2 Won
(§m3u PCR) rifefumsssivasion thermal cycling 15 amplified 9¢ run 14 DNA thermal
cycle 1 block control Talstinsufiasie heat §206147i8 denature 7 94°C 4 il udamwdas
45 cycle Y9N3 denature 94°C 2 W, annealing (50°C 2 ) 1ag extension (72°C, 2 1H)
gAY extension 7 72°C 10 111l A53iA5 129 PCR-products Tau gel electrophorysis 1.5%
agarose gel 11 0.5X TBE buffer (45mM Tris base, 45mM boric acid, 1 mMEDTA pH 8.0) tfioul
fil DNA marker 1 kb. #to% DNA #ouTu 0.5 111 ethidium bromide A329 A% UV uag
f16n 1 1av 1% Polaroid MP-4 Land Camera ttaz Haa 667

HantIvAsearin el
] ar » ﬂy D’l oy g =i L 3 ] =4
9NN run gel (NBUHY marker W11 DNA veu¥os e 3 wiia 1y wTon'la inood
A | »
(m 1) Imsaaelthng avmdudunl@voudio Fusarium sp(A) iz 10 ng. 1¥e
d
Xylaria sp.(B) W Aspergillus sp.[C} 303’14 DNA wndualszanas 5 ng. arumgii DNA fims
ar A "’ d [ o 3 ] ar o,
ameAuiewInmahasangedil ihihlihiidszmasingy o HealfiiAnisves Prof
i A s ) o X & o a
J. F. Peberdy un1Inodiu Nottingham iduloiiins freeze dried i ifiul¥iiguingiirfes
< o P 2 o o . Y ’d
wniull inAdeufiug -80°C wie -20°C Aouinnada weeshmsasa3iia ldnad
L= J o 1] o or -] A
535121 RAPD voattles1 3 il namsnamumndafusaey 910 primer 3 vilan
o - -y Py o =
Wiidnuuzmefuntiadle (m 2) smamsinaizd RAPD aafitlsing DNA ssiivens
- 4 H - 4 :
tuuiill e191ii801910 Primer ildfle A02 uaz A17 iufiny) 918910 product floghnia
¥ ] ? el z 1} o
Unmsuuy uaasidinrsthinn dau primer A20 1§ 118AFunade A, B uaz C drdy
L
BUNFANY Kylaria sp. NI lumsusnanuuane195endng species Mineldwad uas
» T
sralasInda udmseniswentasiintiuvsdosdl standard §0 Xylaria spp. NS species
° [l 3 - "o . o
ud2 huBowdioudan Fusarium spiitesnn primer HIFHS primer $umie $10218ums
» ]
uonanandes hineslanad edelsfanudielundy Fusarium TinSsonaunufinnmg
Ao P 1 > = 1o
HASNI I primer NIUMIE Fevzuonarmmanan1dd srunalenyiis lAuivduazsings
3737 conventional 1312 microconidia (A% macroconidia YBIADE species ABLANIZGATIY
1 L 4
uananldon
.é' =4 o . g a . : a ] v o o 9
iHoila Aspergillus DUFUL primar W9 3 ¥ila usnAMUANA1 TiFany ndeeld
. o "1 1 o [ @
primer NS UWIZATI MF12AGRUBA base S Taluondudan
4 5 '
Taniedivsy lomhnatudreaunsoeadliiiulddy RAPD-PCR profiles v
R A o ot o o P Y o
consistent  diedinisasunsladves  parameter woanwdaAe  Sufludesnamevltisiu

- . . A o n! ] ar . H
consistency Tu (1) reaction tube 2 tubes N 1VU IASITNISOEIUALIAU (2) reaction tube A
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template A1 G) UFA501n1519 template Tinsolaviimsasafiaieiy uazdowansly
Wi (@) U5t RAPD-PCR hill template fi92ais} band ity §a2055@nd1 RAPD-

. PCR profile ﬁ‘lﬁ'ﬁzi‘fuaéﬁu fungal isolate oiniu Tildfunlsmse (1) auiudy (2) any
iuduves template (3) FiMsafansaiiantisn Wie @) msUztuves DNA 1nmouen
(Leal, et.al., 1994)

EXP 1 20/30

EURE-ATI AT A0 W T age BT 1ATO-0LG LSS @ il
M 5 40 20 40 & 00 L oL | |
a b e

A 1 gel electrophorpis tfensrenmudutiutazmmuSenives DNA fiadasnduloves
¥ . .
(%0 Fusarium (a), Xylaria (b) 482 Aspergillus () OUHU DNA marker (1 kb) A%
1Wdiu 5, 10, 20,40, 60 1Az 100 gn.
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m 1+ -2 3 4 5 6 7T 8 8 10 11 12

AN 2 RAPD fingerprint band pattern Y0UBO31 3 317l Fusarium sp., Xylaria spuaag
Aspergillus sp. Wi3¥i1 PCR #20 3 primers DNA lambda ihunasgmvesninaluana
M) 1,2,3 ity product Y94 PCR i]'lﬂ!‘?;"él Fusarium sp. 17;1%’ Primer A02 (1), A17(2) uaz
A20(3), 4 = PCR reaction 111 5,6,7 1§11 product Y89 Xylaria sp.90 primer A02(5), A17
(6), A20(7) ; 8 PCR reaction + H1n#y 9,10,11 (i1 PCR product 910 Aspergilius sp. 110
primer A02(9) A17(10) 8z A20(11) ; 12 = PCR reaction -+ H1nan

oyl _

3% RAPD i iz 1918 lunsuoan nuusadaiulunguves Xiaria sp. Sseaiing
nadeudell danislusanuuandnlunguees endophytic fingi s Tusiihundgu
mycelia sterilia 9218148 lumsuonsywidonmidulounnsemeivheiueimiols oy
W Fusarium spp. BednuezAnsusnnseihuriingnt aunsetuiddnss
RAPD
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unti 5

nItivenyiinuessifitiiu unknown Inel¥inatiamesaluanga

TunnSoudisuniomanuduiusues Phylogenetic TuuunfiGonazgmilon ms
nffsufivuTaoldhduves RNA (DNA) WluTimsiinlsy Tomfign (Woose, 1987)  dlalu
misdnswidduves DNA  $uihufesfinmifiinon  (amplified)  dwualanfize
polymerase chain (PCR) et mTamsiiannsoduddu DNA fSnusiwiznzeslanld
primers MAGAU (Medlin, er af, 1988) F9geq primers Aanaruhudeiuilulumsiasion
Tumsamnafiitiunsmaseuieiue3imsmiduues 188 ribosomal RNA u51 3 wiiafi
ogluszezilidnsadnlasefclumsduiug  Suhlimstwenyiaveudesnihilg
(3931 endophytes o lEnnduity 50% siffugauitbicdelnseadntumsfiug 3305
swauihtuTR rmesia Suhine1918afunguves endophytic fungi IBuSH 3414
AnuH151 endophytes 3 isolates IRONIAINLVEA 18S ribosonal DNA tiazda phylogenetic YDA

g isolates-ﬁﬁ1ﬂ€1ﬂ1ﬂﬁ€%$ﬁﬂﬂ1ﬁﬂlg‘!ﬁ‘lliNﬁfﬁﬂ endophytes ~3 isolates UszAgY S109145
(Hhiswemusniinaasie Phylogenic tree Y8951 Guignardia sp. Jau 1 ¥@ @ uner 185 rDNA 519
fintinszawlufynmositaiatuszmelng mil 1 uaz Duazwrougusugiuiifiseny

MSUON Guignardia sp. ik endophyte 917 Rhododendron (Okane, 1997)

gunsainasifn

Fungal strain : 31 endophytes 3 isoates #1o MK3 fiuon 18910y uu1n euiso wax Tricilla
connaroides §1 P2A12W WUARINMIBULDZISD BN2BSRI HERINYUUIN e 3 isolates 1far
T4 PDA slant 1 25°C

(ztSp3IA 3 isolates T potato dextrose broth 71 28°C a1 3 fu wwedeuvt
anuds 150 sewii HudulolaomsIssuoniinnunds 8000 pm Maduledas TEN
buffer (Tris HCI + EDTA + NaCD) 1071 freeze dried 8 lafif freezed dried serhwaifiunsly
Tnsiendeudr 3¢ DA fi‘l‘Hllﬁ'i]zgﬂﬁﬁﬂﬂ]ﬂkﬁ}ﬂﬂlﬁﬂlﬁﬂﬁ‘)ﬂN’s’fiﬁlﬂ@ phenol 10
chloroform Uay RNase A aellamidintsaaulasiiosnoiao Reader, e al. (1985) Tn3aT29
aovammniSqniuasanudiduves DNA Tas gel electrophoysis (10 Hg/mD uaz

spectrophotometer  OD260nm AWEIRAY
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13 amplified 18S rDNa 10635 PCR 1% primer 4 1

Priner 14uz15]1 Priner 52151814 forward 1102 roverse Taol¥ Sas163uv04 primerdnio
DNA 15} 50 : 1 primer fananfil§ie

NS1 +NS8, NS1 + NS6 1o NS5 + NS8

NS1 fild GTAGTCATATGCTTGTCTC |

NS5 s AACTTAAAGGAATTGACGGAAG

NS6 70 GCATCACAGGTTCACCTACGGA

NS8 18 TCGGCAGGTTCACCTACGGA

NS1 + NS8 Suiuan 185 'DNA finawetilszaunal 1300 bp, NS1+NS6 Suafnomny

a1lszane: 860 bp @I NS5+NSS Suneiaruerlssna 600 bp

VFASePCR sxvithuindes PCR ( Phamacia) Ta0iS1idenature DNA g 95°C 3 1T
Lmzﬁ'lﬂﬁﬁ?m% 35 cycle (9271718 product Hiilu single-stranded 1Y denaturefi 95°C 30
FU annealing 53°C 30 Ju, extension 71 72°C 2 1# HSINS cycling 1 72°C 10 i
iWolifn elongation auysel PCR products (3 LI 83 50 [1) ASIWUM agarose gel
electrophoresis (1.5% agarose) run 413 30 W wd i1 lluwlu ethidium bromide 30 17 oz &9

»
fnit 15 W neumennldua Uv

13711 PCR product 1ﬁu?qn§

1% PCR products ﬁ‘lé"lﬁ’u‘s‘qwf TAuATMABAY Microspin S300 HR column S
(Phamacia Biotech) tlazanaznou Iaun15iAy 1/10 volumn 83 5M sodium acetate AMUAIY 2.5
volum Y84 100% ethanol UAZLNT -80°C 30 1T AZABUYBY pucleic acid HiuTay centrifuge i
15,000 0L/ 30 W 4°C A19aznouda9 1 ml 70% ethanol hu 10 wad nazm i ldgy

N9 AZAWAZNOUAIY 20 LU TE buffer tladoans 14

13911 sequence ¥89 18SrDNA

15 sequence DNA 71 amplified 4% 10614 Thermo Seuquenase core sequencing kit
#1) 7-deaza-d GTP (Phamacia Biotech) 14 NS1, NS3, NS5, NS6 1az NS8 dyed (1 priner (
White, et. AL, 1990)

NSt 5 GTAGTCATATGCTTGTCTC 3 11 product ¥11a 555bp

NS3 5 GCAAGTCTGGTGCCAGCAGCC 3" T product 4114 597 bp
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NS5 5 AACTAAAGGAATTGACGGAAG 3 ¥ product 419 310 bp
NS6 5’ AACTTAAAGGAATTGACGGAAG 3' ¥ product ¥111a 310bp
NS8 5’ TCCGCAGGTTCACCTACGGA 3° 1% product ¥11@ 377 bp
wiawey 1171 amplified 11t PCR machine Taol¥gamgiifiuddudie deature
74;950(3 30 UM, annealing ﬁ 55°C 30 U7 uag extension 17! 72°C 1w dusou 25 cycles
ot hhndwuTadld ALF Fexpress DNA Sequencer Electropholysis System IAg set

condition muﬁﬁmuﬂﬁ {Phamacia Biotech)

msaanzideryn

&aues 18s rDNA ¥B931 endophytes THinidia DNA uag sequence udnitll
atign 1a01¥ Genetyx-Mac 9.0 program isufudieyaves 18S tDNA Ffiafnt13ly database
v Genbank, dna ttaz EMBL 158132911 phylogenetic 92 1% Bootstrap method (PHVLIP)

wantnansuasIonel

myerda DNA vinsonTatmiig 3 wila 186 mau DNA waxﬁqmmzu‘?qﬂ? Gl 5.p
a151% primer AaNA1IAH PCR products Fnamocudasnguvenenlnfilé il 5.2) ud
1A base ﬁﬁqmmwgﬂ‘?a 2 o 189193 amplified 18S ONA coding region 9109 2
isolates A9 Guignardia sp. MK3 1z P2AI12W $1dutiowes MK3 (1731 bases) fiszAuaiy
HiOURUSELNIaYDS Bonyosphaeria ribis 185 RNA Al 19 findlelnd Gedvaiu
milou 98.715%) 313 Phylogenetic tree 1a@ag1l 5.3 aasiaifannmslnd@oeiy

s T nBoudons s conventional fieednuazduguveadelasginuasis
anamorph U2 telemorph woudennudredieia 2 stage 1WUB1113 corn meal agar Fenmmsiing
Snvaziiwensiiatuiu Guignardia sp. (telemorph) uazll Phyllostricta sp. 111 anamorph &4
Saialnd@sedonn Mo Botryospheria (telemorph) 9¢iiszo¢  anamorph i1
Brotryodiplodia mmqﬁﬁm?mmndwﬁugﬁa1ﬂnﬁeﬁﬁ1ﬂi1'3’1’35’@1mmiﬂam‘énﬁ’umﬁauﬁu
mmfmzriauqﬁwﬁu‘lumwﬁa ¥iaitu1n data base ?'rﬁag'ﬁ'a‘hiﬁﬁmsﬁuﬁn sequence DNA %84
I Guignardia sp. PiaohivewenyiialIndfvaniniy

Jo p2a12w i dhudefuteziialum 3 Bou A hiadnlnsadwduiuglan s
Goud 4 #Hasadwszos anamorph VM Ssasiiudoowssiund  vwenviaiuih

A o o 1t i al s
Selenophorma sp. Fevmmsnihduvesuaty 185 DNA wuhiiTannmnindifvedy
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Apiosordaria striatispora, an endophyte of Mesua ferrea and

Prunus arborea from Thailand
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Apiosordaria striatispora isolated as an enduphyte of Mesua ferrea and Prunus arborea is described, and illustratad with
interference contrast light micrographs and scanning electron micrographs.

Key Words——endophyte; fungi; Sordariales; systematics.

In a study of the endophytes occurring on seedlings of
native trees at Doi-Suthep Pui Mational Park, near Chiang
Mai, we isolated an ascomycete with unitunicate asci
and brown bullet-shaped ascospores. This ascomycete
readily produced ascomata in culture and therefore we
were able to carry out a study of its morphology and exa-
mine the species at the SEM level. The isolate is iden-
tified as Apiosordaria striatispora (Furuya & Udagawa)
Guarro {Sordariales) {Guarro and Cano, 1988).

Materials and Methods

Seedlings about 1 yr old were obtained from the Forest
Restoration Research Unit, CMU, at Dai-Suthep Pui Na-
tional Park. These were grown beneath existing forest
from seeds collected on the forest floor. Random sec-
tions were cut from the ieaf and stem samples in the
faboratory, and these were surface-sterilized in 70% al-
cohol {1 min}, sodium hypochlorite {5.25% available free
chloring, 3min), to kill any superficial fungal spores or
mycelium and then washed in distilled water. These
were then plated onto cornmeal agar and treated as in
other endophytes studies. All measurements were
made in water. Material was fixed for SEM following the
method of Read et al. {1995).

Results and Discussion

Apiosordaria striatispora (Furuya & Udagawa) Guarro,
Trans. Br. Mycol. Soc. 91: 589. 1988. Figs. 1-17
= Triangularia striatispora Furuya & Udagawa, J. Jpn.
Bot.51: 407. 1976.

Colonies fast growing, reaching Scm in diam in 5d
at room temperature {22°C) on PDA, with supesficial
scant white cottony mycelium, discoloring mediz pale
brown, with ascomata forminga in concsntric rings. As-

-

comata immersed in agar, or superficial amongst aerial
mycelium; no anamorph produced {Fig. 1). Ascomata
150-200 gm high, 110-150gm in diam, lenticufar,
pyriform; ostiole central {Figs. 2, 3}, Peridium compris-
ing several layers of somewhat angular cells. Para-
physes 2.5-3 pm wide at the base, hypha-like, septate,
hyaline, numerous, tapering distally, not embedded in a
gelatinous matrix. Asci 80-120X% 10-12 gm, 8-spored,
cylindrical, pedicellate, thin-walled, unitunicate, with a
narrow refractive apical sing (Figs. 4, 5). Ascospores
12-16% 7-9 pym, uniseriate, bullet-shaped, comprising
an apical brown cell, with up to 6 longitudinal furrows,
with a small apical protuberance in some, and a germ
pore at the end, and a smaller basal irreguilar hyaline celt
{Figs. 6-17).

Material examined: Thailand, Moung, Chiang Mai, at
Dai-Suthep Pui National Park; seedling nursery of forest
Restoration Research Unit, CMU, isolated from young
seedlings of Mesua ferrea and Prunus arborea, Oct.
1986, P. Lumyong (HKU(M) 1501).

The specimen isolated here as an endophyte is identi-
cal to the excellent description of A. striatispora, original-
ly isolated from soil in Thailand and Malaysia (Furuya and
Udagawa, 1976}). The nature of the wall striations is il-
lustrated at the SEM level (Figs. 15-17).

Acknowledgements——Helen Leung, Beatrice Tread and
A.Y. P. Lee are thanked for technical assistance. We are grate-
ful to The Thailand Research Fund (BR/17/2538) for the support
of a grant and the Forest Restoration Research Unit CMU,
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Uitrastructure of asci and ascospores of two marina fung
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Apiosordaria striatispora, an endophyte

Figs. 15-17. Apiosordaria stristispora.
Scanning electron micrographs. Note the wall striations, Bars=1 pm.
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Abstract

Endophytic fungi strain MK3 isolated from Mesua ferrea was
identified as Guignardia sp.MK3 and has closly phylogenic relationship
to Botryosphaeria ribis as to the sequence of 18s rDNA studied.

Introduction

Among bacteria and eucaryotes, the comparison of rRNA (rDNA)
sequences is the most useful method for deducing phylogenetic
relationship (Woese, 1987). In analyzing a DNA sequences, it is
nescessary to amplifiy the sequence, and for this the polymerase chain
reaction (PCR) is the most useful method because it can amplify a
paricular DNA sequence region by use of a pair of primers (Medlin, ez.
al., 1988; Boettger, 1989; Edwards, et. al., 1989). Conseguently, a pair of
primers is essential for amplification. In this study, base on the 18S
ribosomal DNA sequence of MK3 sp (which belong to Ascomycetes, )
isolated as endophytic from Mesua ferrea and Cinnamonium iners native
plant of Thailand, we amplify 18S rDNA and sequence of endophytic
fungi Guignardia sp. MK 3 for the first time.

Materails and Methods
Fungal strain

Endophytic fungi isolate MK3 was isolaed from Mesua ferrea and
Cinnamonium iners and maintained on PDA slant. Colony grow well on
2% malt extract agar, oat meal agar and corn meal agar. On PDA plate
this species ia an anamorph of Phylostricta  sp. The strain was
maintained through out the study on PDA slant store at 28°C.
‘Culture and harvesting of fungal strain

Potato dextrose broth was inoculated with mycelium of fungal
isolate and culture were grown at 28°C with shaking at 150 rev/min. After
3 days incubation, the fungal mycelium mass was harvested by filtration
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and wash twice with TEN buffer (tris HCl + EDTA+ NaCl) pH 8 and
freeze dried. The mycelium mass was kept at ~80°C.
DNA extraction .

The freze-dried myceliuvm was disrupted in sterile mortar and
pestle into fine powder and total DN'A was isolated by phenai-chloroform
and RnaseA (150 pg/ml) followed an adaptation of the method described
by Raeder, et al. (1985).

PCR primer and oligonucleotide probe
PCR primer probe and their location are summerized in Table 1.

Table 1 neucleotide sequence of the peimer used to amplified and an
internal probe used to verified a portion of the 18S rRNA gene

Primer Position  Nucleotide sequence (5°-3°)

NSt GTAGTCATATGCTGTCTC

NS3 GCAAGTCTGGTGCCAGCAGCC
NS5 AACTTAAAGGAATTGACGGAAG
NS6 AACTTAAAGGAATTGACGGAAG
NS8 TCCGCAGGTTGACCTACGGA

The fungal parts of 18S rDNA gene was amplified by PCR with
the primers. These primers were design based on the conserved region of
the eukaryote 18S rDNA and target with forward and reverse primers.
Approximately 10 ng of DNA was amplified in 50 pl of reaction mixture.
Three set of mixed primers were separate for a products.Primer NS1 and
NS8 are target to a 1800 bp region of 18S rRNA gene. Primer NS1 and
NS6 are amplified to 1300 bp fragement of 16S rRNA gene. NS5 and
NS8 are target to 700 bp region.

PCR conditions ‘

Amplification was performed in 50 pl volum containing 25 ng of
template DNA, 0.1 nM of each primer NS1 and NS8, NS1 and NS6 or
NS5 and NS8, 1.25U of Tag DNA polymerase (Boehringer Mannleim
Biochrmicols, Indianapol8is, IN), 200 umolel- of dATP, dCTp, DTTP
and dGTP, 10 mmole/l Tris-HCI (reaction buffer), 1.5 mmol/l MgCI2 and
sterile distil water. The reaction was amplified in a DNA thermal cycle
(Phamacia). The samples were subjected to an initial denaturation step
(95°C for 3 min), followed by 35 amplification cycles. Each amplification
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cycle consisted of 30 second at 95°C (denaturation), 30 second at 53°C
(primer anneling), and 2 min at 72°C (primer extension). A primer
extension step (72°C for 10 min) followed the final amplification cycle
and keep at 4°C.

Analysis of PCR products

PCR amplified fragments of 18S rDNA net ( 3ul of reaction
product) were detected by electrophoretic separation (100V 30 min) on
1.5% agarose gels in a horizontal gel bed with TAE (tris-acetate/EDTA
buffer) as the running buffer. DNA molecular weight marker X/HinIII
(Boehringer mannheim Biochemicals) was included for base pair size
comparision. The gel was stained with ethidium brominde for 20 min.
and viewed on a UV transilluninator. The PCR products were transfer to
Micro Spin TMS-300 HR columns (Pharmacia Biotech.) according to the
manufacture’s direction for purified PCR products. After pass through
column the PCR product were precipitate with absoluted ethanol, keep at
—80°C for 30 min and centifuge at 15,000 rpm 30 min. Washed the pellet
by using 70% ethanol, centrifuge 5 min and dry under vacuum 15 min.
the pellet was resuspend in TE buffer and concentration of DNA was
assay from the optical density at 260 nm (Beckman spectrophotomete).
DNA sequencing

The sequence of PCR fragment was determined by direct
sequencing of each side of a double-strand DNA fragment using a
commercial sequencing kit (Thermo Sequencenase core sequence —kit,
with 7 deaza-dGTP (Pharmacia Biotech) and sequencing dyed primers
NS1, NS5, NS6, and NS8 (Tablel). The reaction mixture , 8 pl in
microcentrifuge tube consisted of Master mixed (DNA sample; 0.2-1
pmol/ul, primers and sterile distil water) 5ul were mixed with 3 pl
thermosequenase solution. Each primer were in saparated tubes. The
mixture were amplified in a thermal cycle program as followed: 95°C for
5 min; 25 cycle of 95°C for 30 second, 55°C for 30 second and 72°C for
1 min. Five ml of stop solution (loading dye: fluorescent samples) were
added to the reaction mixture and kept at —20°C. Amplification PCR
producted was denatured by boiling for 30 min and concentrate under
vaccum before apply to ALF fexpress DNA sequencer electropholysis
system (Phamacia Biotech)
Phylogenetic analysis

The DNA sequence of each fragments were aligned by Genetyx-
Mac 9.0 program. Data comparing of the 18S rDNA sequence published
in database from Genebank, dna and EMBL. The resulting tree was tested
by a bootstrap analysis (PHYLIP)
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Results and Discussion

The quantity of extracted DNA from this strain was enough for
DNA analysis. Four primer used can gave satisfied PCR products. The
high quality of base sequence in both strand was obtained from amplified
coding region of Guignardia sp. The base sequence of 1731 bases has
identity level 98.715% of the base sequence to Botryosphaeria ribis, only
19 nucleotides were different.The grouping of this species may change
when more related taxa are incorporated in analysis as long branches
often may lead to unreliable results. More data from other related strain
,Botryosphaeria sp. and other endophytic fungi need for comparision.
Since at present no data available for DNA sequencing of Guignardia sp.
This is the first report that succeed to prepared and sequence DNA of this
strain by using universal primer for fungi. The sequence of specific ITS:
region may be need to identified to species level of Guinardia sp.

The authers gratefully acknowledge Prof. I.F Peberdy for critical reading
of the manuscript Financial support was provided by Thailand Research
Fund in Basic research area (BR/l 7/2539) and JSPS-NRCT long term
project cooperation.
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Figl. Amplification product of DNA from endophytic fungi strain U2, U3
and Guignardia sp. MK3 designed a-c, respectively, with three
different primers (NSHNS8, NS!+NS6, NS5+NS8):nos 1,2&3.
M= ADNA cut with HindIII as size marker. P=mixed primer.
U= undigested DNA
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