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Abstract

The primary objective of this study was to document the endophytic and
saprobic fungal diversity of two tropical palms, Elaeis guineensis (cultivated species),
and Licuala spinosa (native forest species), to isolate into axenic culture and evaluate
the potential antagonistic activity of selected strains (300) against the oil palm
pathogen, Ganoderma boninense.

The study was carried out at Huey Yod district and Kantrang district, Trang
province, sourthern Thailand. Endophytic fungi were isolated from 1,000 samples of
L. spinosa, and 800 samples from E. guineensis. Leaves intervein and vein, petiole,
and rachis of the palms were sampled yielding 2,403 fungal isolates recovered from L.
spinosa, and 1,809 from E. guineensis. The overall colonization rate ranged between

62 to 94% from L. spinosa, and ranged 78 to 96% from E. guineensis. Of the 4,212
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fungal isolates recovered, 34 taxa were identified to genus based on sporulation in
culture, comprising 3 ascomycetes, 22 anamorphic fungi (6 coelomycetes and 16
hyphomycetes) and 9 basidiomycetes. The dominant fungal groups were mycelia
sterilia (52 strains from E. guineensis, 115 from L. spinosa, mean of 2 samplings),
xylariaceous sterile mycelia (37 strains from E. guineensis, 71 from L. spinosa, mean
of 2 samplings), Pestalotiopsis, Phomopsis, Phoma, and Phyllosticta spp. The
percentage of none sporulating endophytic fungi in this study was higher (36.6-
64.2%) than recorded in previous studies of various endophytes from herbaceous and
woody tree host plants. None sporulating isolates were grouped into morphospecies
based on their cultural characteristics, with 127 (dry season) and 147 (wet season)
from E. guineensis, and 169 (wet season) and 156 (dry season) from L. spinosa.
Xylariaceous endophytes were diverse in the current study with 50% of all isolates
from L. spinosa, and 20.6% from E. guineensis.

Saprobic fungi associated with senescent tissue were investigated from 240
palms samples (120 from E. guineensis, 120 from L. spinosa), resulting in 213 fungal
records. One hundred and seven fungi were identified, including 48 ascomycetes
(representing 45% of all taxa), and 59 anamorphic taxa (55%). Saprobic fungi from E.
guineensis totaled 67 species comprising 29 ascomycetes (43.3%); 38 anamorphic
taxa (56.7%) from 122 records. Common fungi were Delortia palmicola, Nawawia
fusiformis, Trichoderma sp., Massarina bipolaris and Stilbohypoxylon moelleri. The
percentage of fungi occuring on dry versus damp material were 59% and 41%,
respectively, with 56.6% of fungi occurring on rachides, 38.5% on petioles, and 4.9%

on leaves.
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Sixty fungal species (91 records) were found on L. spinosa, comprising 27
ascomycetes (45%) and 33 anamorphic fungi (55%), with Linocarpon livistonae,
Oxydothis licualae, Linocarpon sp., Helicosporium gigasporum, and Endocalyx
melanoxanthus listed as commom. The percentage of fungi occuring on dry versus
damp materilal were 57.1% and 42.9%, respectively, with 81.3% of fungi occurrence
on petioles, and 18.7% on leaves.

Overlap of taxa from the two palms was 15.9% with only 17 species found
common to both palms. This has great significance when considering total fungal
diversity, and global estimates of fungi.

The major contribution of this study to science is in the documentation of
basidiomycetes as endophytes of E. guineensis. The basidiomycetes were initially
diagnosed by producing clamp connections in isolated cultures. Subsequently these
produced basidomes in culture, either poroid or lamellate, with basidia, sterigmata,
and basidiospores. Confirmation as basidiomycetes was based on LSU and SSU
sequence data, enabling characterization to generic and specific levels. Few
endophytic basidiomycetes have been previously reported, and this indicates that
greater attention should be paid to non sporulating endophyte cultures. The
basidiomycetes identified were predominantly polyporoid including Pycnoporus
sanguineus, Fomitopsis meliae, Fomitopsis ostreiformis, Fomitopsis palustris,
Fomitopsis pinicola, Perenniporia sp., and Trametes lactinea, with only one member
of the Agaricales (Schizophyllum commune).

Three hundred strains of saprobic and endophytic fungi isolated from palms
were screened for their antagonistic activity against the oil palm pathogen,

Ganoderma boninense by the dual culture procedure. Forty eight isolates tested had a
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high antagonistic activity (> 70% inhibition), and of these 17 isolates showed > 80%
inhibition. These 17 isolates were further evaluated by fermentation on F1, F2 media
and bioactivity evaluated by the paper disk agar diffusion assay method. Of these,
EP16a and EP191 (mycelia sterilia endophytes) showed the greatest activity against
the oil palm pathogen. One endophyte from this study has been shown to produce new
chemical structures: Xylaria sp. (EP325) produced the new eremophilane-type
sesquiterpenoids and a new furofurandione. This endophyte was isolated from L.
spinosa. This indicates the potential of palm endophytes as a source of new or novel

compounds with antimicrobial activity.

Key words: Elaeis guineensis, Licuala spinosa, palm, endophytes, saprobes



X

A

FOI30INNTNUT swouTalul duazus Tns ldanildn wag anuanso Tums

Y
a < v 1 Jd o w
Upilndnugarwne lsaveshawiniy, Ganoderma boninense

IS % ) =)
N8 UNE1IuNN Jusou

@

a a = a S
YSayan MnenaasauRiuda (malulagsanin)

d‘ =] a a dJ
AnzNIsNMINUInyMIneninus
o o’d‘ = [
. A3. A0aANT 21999 ©19150NUTnEIMan
S (R 1
Prof. Dr. E.B. Gareth Jones 8191580130113 7%

Prof. Dr. Kevin D. Hyde 010136711513

UNAALD

E4 ]
=) 1 A

a a Jd 1 o
’J‘VIEJ”I‘L!W‘IJ‘ELQ‘JJﬁﬁJﬁ]ﬂﬂJ\‘]‘I{iiﬂﬂLW@ﬁﬂETﬂ’ﬂNﬁﬁWﬂﬁﬁTfﬁU’eNi11,’01!1@]11/1@]!,&1351!&%11/‘!5

s a s N ¢ o o s s
Tanniayluiivhdn 2 wiia Ao Whduiniu, Elaeis guineensis (Unduilgn), nazihaunszite
¢ @ o o Y ¢ o
Licuala spinosa (U1auih) sueulalvduazus Ins lan aavenuazimziaesnnihdunsaes
A dy ) =< a 9y ' A 4 3‘ o
stz lUAnmanuaunsalumsndaasdiusine Isaniythduigiu Ganoderma

boninense
Y Y
QU

o 4 Jd o o @ 1 J 9 o
‘Vl'lﬂ'lillf.lﬂﬁ1&@“1@1W@%1ﬂﬂ1@3~1u1 UNIYINA 800 @081 Lz 1aunIzno I

o v W

o ] ¢ g J :I Y U o
1,000 9398719 G?Q!ﬂlﬁnﬂﬁ']u‘ﬂ1auu1mu@1lﬂ@ﬂu@\1 llagﬂWV!%)@‘Llﬂ')uuﬂ\i 'ﬂ']lﬂ@ﬁ{']ﬂﬂf]ﬂ

o o o Ay 4 dy A Y
JHNIAAIN Llﬂﬂ!“ﬁ@ﬁ"llﬂlliﬂll‘i/\l@]i]"lﬂluf‘]w@(lll f

4 [] Ay Aa 9 ax
1wl uagmarhay TasmssinsonAIA1e7s
. iy . J 4 gJ ) s
triple surface sterilization nusueulalWdninthauhiduswou 1,809 loTasan uazanthawy

2 . . o 4 31 Y 4
Usziod1mau 2,403 lToTwan Wy colonization rate vououlaldvuihdminiuuazihdy

3 o I a anJ o y '
ﬂi%‘ﬁ}@ ANNTNUAIVYWEUANE 2 AT ﬁi] 78-96% LAY 62-94% ua1nl ‘Ll'E]ﬂ"lﬂﬂﬁ‘W‘]J’Jﬁ1



[ Y
pulalddnuenldianunainnate Tasonsmiarua 4212 lolaan sadwunlaily - 34

v

[ dil 1 a dy oAA ] @ a
taxa LL‘]NUJHL%E]iﬂuﬂQEJ ascomycetes 3 ¥UA L‘b’@‘ﬂﬂQiJVIﬁ’TJWH‘ﬁLHJT_IlliJE]1ﬁEJLWﬁ 22 ¥UA (6

a

9 [ v
coelomycetes 1Az 16 hyphomycetes) LaZI¥03INGY basidiomycetes 9 ¥ia yaNWLN1 11/Ao
4 1 1 o g 1
L%Elﬁﬂqnhluﬁ%ﬁﬁﬁﬂﬂi (mycelia sterilia) L%ﬂ‘ﬂﬂqm xylariaceous, Pestalotiopsis, Phomopsis,
. dy J T 9 I =3
Phoma, \a& Phyllosticta spp. Tﬂlef]f’Oi1ﬂQ3J”liJﬁiNﬁﬂﬁlilliﬂﬂﬂx‘l 36.6-64.2%

Y
Wmnsanea s Ins d 91nlu nely vazdhuluveshduns 2 ¥iia vazluusnu

= % % U

A g = 4 ugj o [} 1 a 9
191dle] umﬂum’mmﬂumiﬁﬂmﬁmuh'h/\m MUUA 240 AIDY ’ﬁ11ﬂiﬂﬂ\3‘]_l'ﬂﬂ“]fuﬂl1@ 107

v

A S Y ' a oA I
ﬁﬂ(’]fﬁ ﬂigﬂﬂﬂﬂjﬂ ﬂ’qu ascomycetes 48 6]51!@(45%) Llagﬂqn%ﬁﬂwu‘ﬁllﬂﬂqna’]ﬁﬂw\lﬁ 59

E]

A S ] ¢ & o o ] '
wila (55%) 31 Ing lanuen lavinthawiiu wu 67 adl3d Usznoudlo nqu ascomycetes

a J d‘d @ 4 [} [ a d‘ q'/ o a
29 WiiA(43.3%) uaznauiduiuguuy luedema 38 atia (56.7%) sinun lduuhduaia
9
A9 Delortia palmicola, Nawawia fusiformis, Trichoderma sp., Massarina bipolaris 1%
o { 1 qaj ] I ] H
Stilbohypoxylon moelleri 91uus Mnn luaazaaziuutseanidly arunuiany 59% uay
1 Aa dy 1 1 4 1 A 1 4
AUNUANUTUINNIND 41% Tunaazdruvesthaunuimesmnigaludiumathay
56.6% Muly 38.5% a1y 4.9 %
1 4 4 1 a
Tudruvesswuhdunszidio wu 60 ailFd 1sznoudie ngu ascomycetes 27 iia

v J

] d’d ] [ a ~ o o a dyd

(45%) uazﬂqumﬁuwummﬂmmﬂmﬁ 33 ¥UA (55%) 511/]‘W°]J‘1/]'J%J‘UH']J1€111‘11U@1«!?I@

Linocarpon livistonae, Oxydothis licualae, Linocarpon sp., Helicosporium gigasporum, Qg
o { 1 :zl 1 I 1 {

Endocalyx melanoxanthus 21U ANy luuaazaniziuutieesntly auiuiany 57.1%

1 d’d dil 1 ! 4 1 d‘ 1 Y
LAagFIUNUANNBUNINND 42.9% Glmmazmummﬂwauwmmaﬁmﬂwqﬂiumu muly

A IA

o ;/ A Yy J qﬂzl a 1A A ~
81.3% LLE‘]%GIJJ 18.7 % ﬁ]"lﬂi]”luﬁluﬁ11/]\‘]1’[%@1‘1/]“8ﬂ1ﬂi]”|ﬂ’]hﬁll‘ﬂ\1 2 BUA WUNUIWES 17 allydan
4 3 Aa a d
wuluihauia 2 viia Aandlu 15.9%
csy =3 1A I 9y J ;u Y i
HUDINVINU i]'lﬂﬂ'liﬁﬂ‘k!WWT_I'HllﬁHE]uIﬂvl‘V‘IGWILLEJﬂhlﬂ"lﬂﬂ‘]_hﬂiJ‘lﬂilu AWITDUIUDN
9 Y
Ngu basidiomycetes 1A11NMTFUNANITHIIN clamp connection 1upIMI5ABUFE TIUDINS
Y Y A o o . . & Yy 9 @
ﬁﬁ”l\ﬂﬂ'i\iﬁ'i"l\iﬁ‘]_lwu‘ﬁ‘ basidiodome LL81¥ poroid GL‘L!?J"I“H"I? mam’m@flmﬂami}amiﬂummm
-8 C 1. A o g 1 .. v o 9y
WU basidia g basidiospores N5 10UTAINANGN  basidiomycetes M1TAT MU TAe ]
[ [ a = v o a A ) Y A
aﬂymzmﬂﬁmgmmwmwﬂmaqa fT’liJ’liﬂ‘”l]ﬂﬂ1lluﬂ%uﬂLLa$ﬁﬂ%ﬁll@ 19 Pycnoporus
sanguineus, Fomitopsis meliae, Fomitopsis ostreiformis, Fomitopsis palustris, Fomitopsis
pinicola, Perenniporia sp., and Trametes lactineall@& Schizophyllum commune
A dy 4 ) o v A Ay A
Lllf’]ﬂ"ll“lff’)iTLBHIQIIV\I@]LL’@%LL%IW?]IW@W11!7]1! 300 llaicmmn UINMNITAARDNITDIN

a 4 4 3/ % A 1 g
soranaIaure s 1anthauiniu G. boninense 10825 dual culture method WU NGO



xi

S A v s a A [ qszl a
ula’lid fdauoninidu 48leTaan I Uszd@niamlumsdudimnsyveudule G
) ~ s o o A ' s 2 ~ Sq v
boninense Tagtinlosidudlumsdudige Aewnndt 70 nlesidua uazii 17 ToTwanling
9 9 42
M3TUIIgaINNI1 80% 1031 17 lo Taantiumadou 1aend5 paper disk agar diffusion
sy 1 s A a
assay Wusueu Ialvldn liasreatles 2 loTwan fie EP16a waz EP191 Hulszaniamlums
o 3 a Y \ 9 dy J .
dugamansgueuduls G. boninense Tagaga uonanniisuoulalud Xviaria sp. (EP325)
4
a39mseen gnd meFinnwiialnifie  eremophilane-type sesquiterpenoids 1"y
. = qu/ dy ' I 7 F) Jd A
furofurandione  9INMIANEIATIHETaLILen lasueu Ia Iianuen Identhauil
] v A < vy = a a Wy
anvannsalumsaduasd e suanuuvasdunuaseongnimerinmesia v la

v

mdnay: 1hdiniu, thdunszie, thdw, euTlalud, neTns Trld



