@159 2.3 wamMIIamMIaTYBeIbad S. cerevisiae FUWUT SS553
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F2lua

ODgeo Total celi Viable cell
0 0.013 2.10 x 106 5.82 x 104
1.5 0.014
3.0 0.016 4.10 x 106 570 x 104
4.5 0.023
6.0 0.044 2.04 x 106 4.125 x 105
7.5 0.067
9.0 0.114 2.18 x 107 4.26 x 108
10.5 0.177
12.0 0.651 7.86 x 107 7.135 x 107
13.5 -
15.0 1.355 5.76 x 107 5.00 x 109
16.5 -
18.0 1.704 9.30 x 107 2.50 x 1012
18.5 1.763
21.0 1.869 7.62 x 108 3.40 x 1013
225 1.948
24.0 1.910 7.24 x 108 1.97 x 1014

NI1INAADU primary screening antifungal antibiotics

INNIIRaRanTaanlalWNvaIndlunInue 820 laloian laswinluaimwisndn
P ' P ° o [ -
4 siia wundisasieulalWwniwan 100 leloan @131 2.5) Amwnsndugimaiainuel
- . o v o =
DatmagsuawzS. cerevisiae EC19 uazwui1ammis F3 uaz F5 ildiAaaslauiniiga 9n
¢=r ] A’ f‘i" a - . J . .

AMIMasaIftwud T aula lWnAdauaunsomlwiianlgdalTanasey S, cerevisiae
EC19 annfigafia Fusarium sp. (CMUBE1681) (1513 2.4 mw# 2.1 uas 2.2) TR
TWanmindusnaudaly
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n’\‘ﬂ‘ﬁl 2.1 The inhibition zone of antifungal agent produced by Fusarum sp. (strain

CMUBE1681) against S. cerevisiae (EC19)

1919 2.4 Diameter of inhibition zone of fermentation broth produced by Fusanum sp.

(strain CMUBE1681).

Diameter of inhibition zone (mm)

Organism Medium S. cerevisiae S. cerevisiae
Strain SS553 Strain EC19
Fusanum sp F1 - -
(strain CMUBE1681) F3 - 9
F4 - -
F5 - 11

d
NIMN 2.2 Conidia of Fusarium sp. (CMUBE1681). Bar = 10 pm.
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@135 2.5 The inhibition zone against test organism of endophytes in different fermentation

media.
Saccharomyces ceravisiae SS Saccharomyces cerevisiae EC
Isolated Number Taxa 553 (mm.) 91 {mm.)

F1 F3 Fa F5 F1 F3 Fa F5
270 Unknown sp.4 6.0
325 Ascomycete sp.2 6.0 6.0
341 Fusarium sp.5 65 6.0
354 Verticiliium sp. 60 6.0 6.0 6.0
73 Xylaria sp.3 65 7.0 6.0 6.5
421 Sterilia mycelia sp.8 58 11.0
423 Sterilia mycelia sp.8 15.0
458 Unknown sp.5 6.5
467 Phoma sp. 65 7.0
514 FPhoma sp. 7.0 7.0 7.0 6.5 7.0
515 Sterilia mycelia sp.1 6.5
516 Phomopsis sp. 9.0 3.0 9.0
522 Phomopsis sp. 10.0
523 Phomopsis sp. 15.0 20.0
573 Xylaria sp.1 7.0 7.0
585 Colletotrichum gloeosporioides 7.0
596 Colletotrichum gloeosporoides 6.5 6.5 6.5
604 Colletotrichum gloeosporioides 7.0
606 Colletotrichum gloeospornioides 6.5 6.5
616 Colletotrichum gloeosporioides 6.5 6.5
619 Colletotrichum musae 6.5 6.5
623 Colletotrichum musae 6.5 6.5
628 Xylaria sp.1 7.0
647 Xylaria sp.3 6.5
648 Xylaria sp.3 6.5 7.0 6.5
656 Xylaria sp.5 7.0 10.0 65 7.0 6.5 6.5
657 Xylaria sp.5 8.0 7.0 7.0 6.5 6.5
661 Xylarig sp.5 6.5 6.5 6.5

662 Xylatia sp.5 7.0 7.0 6.5 8.0 6.5 7.0
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Saccharomyces corevisiee S5 Saccharomyces cerevisiae EC

tsolated Number Taxa 553 (mm.) 91(mm.)

F1 F3 F4 F5 F1 F3 Fa F5
683 Cladosponum clodlﬁgxadmdo;—_ - 7 0- 777 E)__ B o 6_ 5_ o 70 -
694 Phoma sp. 70 7.0 7.0
737 Sagenoma sp. 6.5 6.5
744 Unknown sp 4 70
746 Unknown sp.4 70
747 Unknown sp.4 70 7.0 70
750 Unknown sp 4 65
751 Unknown sp.4 65
752 Unknown sp 4 70
757 Fusanum sp.2 150
758 Fusanum sp.2 7.0 12.0 12.0
759 Fusanurm sp 2 100 100 120
760 Fusanum sp.2 ao 7.0
767 Fusanum sp 2 7.0
768 Fusanum sp.2 B0 80
769 Fusarnum sp.2 7.0 65
770 Fusanum sp.2 8.0
773 Fusarnum sp.2 B8O
776 Guignardia cocoicola 7.0
779 Unknown sp.8 7.0 7.0
787 Colletotrchum gloeosponoidaes 6.5 7.0 6.5
1603 Colletotnchum musae 7.0
1604 Xylaria sp.2 6.0
1607 Unknown sp.4 7.C 6.0
1612 Coflatotnichum gloeosponoides 70
1618 Guignardia cocoicola 6.0 8.0 6.0 6.0
1626 Xylaria sp.2 6.5 6.5
1629 Xylaria sp.7 8.0
1638 Xylaria sp.5 7.0
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Table 2.5 Cont.

Saccharomyces cerevisiae 5SS Saccharomyces cerevisiae EC

Isolated Number Taxa 553 (mm.) 91 (mm.)
F1 F3 Fa4 F5 F1 F3 Fa F5
1655 Phoma sp. - 6.0 6.0
1714 Sterilia mycelia sp. 6.0 6.0 6.0 6.0
1716 Sterilia mycehia sp. 6.0 6.0 6.0 6.0
1719 Unknown 6.5
1723 Guignardia cocoicola 6.5 6.5
1728 Sterilia mycelia sp. 6.0
1732 Pyriculania sp. 7.5 7.5 7.5
1770 Cordana musae 80
1781 Unknown 12.0 15.0
1792 Cofletotrichum gloeosporioides 7.0

[] e e
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— ' . w & Py -
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NN 2.3 Zone of inhibition production by Fusarium sp. (CMUBE 1681) extracts inhibit
growth of S. cerevisiae EC 19 at different pH.



lahibition Zone (mm)

Temperature (7()

n'mﬁ 2.4 Zone of inhibition production by Fusarium sp. (CMUBE 1681) inhibit growth of S.

cerevisiae EC 19 incubation with different temperatures.

Inhibition Zone (mm)

Time (days)

e .
nAMn 2.5 Production of antifungal agents by Fusarum sp. (CMUBE1681) against S.

cerevisiae EC 19 over time.

NS NAIIHUSINT s IlanIs TLC

o . 4 s [ [ ¢ L
IMNTINT TLC uds bioassay plate WU Ry A i elanuitanasay S. cerevisiae
Y P
EC19 fd R, = 0.67 (N7 2.6)



' n'l'ﬂﬁ 2.6 Inhibition zone produced from extract of Fusarium sp. (strain CMUBE1681)

against growth of S. cereviceae EC 19 was grown on Petri dish with on filter paper; a)

inhibition zone on plate assay; b) TLC plate.

mMInagayanuaasalwnsfuiiniseiynesdunidnalsauria

o Qe A‘ L . Led “:
nmmihasanavangaTueula Wi Fusarum sp. (CMUBE1681) 81u1T0dugInT

- & - _— . :
LY VBITe Bacillus subtilis Escherichai coli Pseudomonas areruginosa Staphylococcus

A’u L™ c‘: -~ o 5 . .
aureus URT Salmonelfa sp. LRZUOANITNULITNUNIDHDULINIIITYVANLRS Candida albicans

1¢8nee (Table 2.6)

Table 2.6 The biological activity of extract of Fusarium sp. (CMUBE1681) against various

human pathogenic bacteria and one human pathogenic yeast.

Test organism

Diameter of inhibition zone {mm)

Bacillus subtilis
Escherichai coli
Pseudomonas areruginosa
Salmonella sp.
Staphylococcus aureus

Candida albicans

16
10
155
14.5
11.5
10
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anluaziansnd

WUNIHARITAULTDS. cerevisiae EC19 $7uan 100 lalatanainsaulalwndiuon
nd vinmIeadandalaloen CMUBE1681 i Imagsuasues NI ILUN LW
31 Fusanum sp. FaamrsfintnsrudanIndamIewBoTAa F5 @a1lsznausin Manitol
100g/l yeast extract 10 g/ corn meal 33 g/l U’z (NH4),50, 5g/l pH L‘%'m'fumaammsﬁ
Anlszume 6.0 qmnqﬁﬁmm:aulumsﬂuﬁa 30 °C

Bilis Wa: Polishook (1992) wuinFasnanlalwilinnuminsnndams secondary
metabolites Ua=a 1303 1A Lo I I IURNTLATNIIMSINBAT LazUaNIINLTDT

ulalWndadl dAnozmwlunisudesmsdw g Adioinsdymdmuauniwoesnusduazdad
16" (Strobel, 2002)
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(morphology) AMUFUWIZIANTIIRENTAAE (host specificity) AU IarinldialsnluAg
neagayu (differential cultivar) Llazaﬂl.mun’ﬁl.ﬂuﬂ‘sﬁﬂ (mode of parasitism) (Sutton, 1992;
Sherriff et al., 1994) uanamnmyanaielimuInldiuunida Colletotrichum léawa
lasiawizadrafoludesunaalid tu C.  gleosporioides, C. dematium uaz C.
lindemuthianum %atﬂut%ﬂﬁﬁﬁm’mﬁuuﬂ*sga (Sutton, 1992) vWANBmiasIawylal
sanTduunldhedelidle  vednsanfavinsiaduunuiimanindalananuaildd
Wasnddnsaeauifinrswinestsd uanmni’f‘i‘ﬁ'msﬁandﬂﬁ’oLﬂu%%'ms'?'iajomn s
W adpdsEzauns ol uesdnTmyaesnesas Sneansuzeng Aldlunsiunniiss

Funlsle Suagiviniwanniunadon reliiAnmud Puunuaz
15 0R) %l muagnuanﬁwamnﬁm'maau na‘l.mnmmmfmmﬂummmunummwnwﬂ
(Freeman et al., 1993)
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& o s o ' as L | o [
N1INa8aIlUAIIRIIANBIAN BN IIFUIIUINDTINAVMITAT IS 1§ UL Ua DAY
. 3 [V a -~ . : o -
rDNA ludiu ITS Lﬁammmauwuﬁmowuqmmmaomaﬂ Colletotrichum Nusnlaanne

SR AR

i I's Y- |
qﬂ ASTHBAZITNITNAADI

N1 ns endophytes

vnmsusnisarTiaulaiwisindatiendae 33 wszmilide hdegananeauds
ilnsniusingenanlauds triple surface sterilization Tﬂmju'lu. 75% tanmuaa e
1w mnﬂfu@u'lu 1% sodiumhypochlorite W% 3 wifl udgoludulu 95% tensusa 30
FJufl uddmminduisfeuds Mesatsfisndoudiasluems 2% malt extract
agar fnFy Rose bengal (30 mg/l) Ul chioramphenicol (50 mg/) ﬂuﬁqmﬂqﬁﬁm 1-2
Flay daidulowdyeanin vmsthodarniaioduloasluamis corm meal agar slant
uszvuliiRegmisaiemled ﬁ‘m’ﬁﬂouanﬁﬁm‘ﬁ"a'j’ﬂﬂUﬂmnﬁ'nﬁnwmoﬁmg’mﬁﬂm slad
snwmslaladl wazdnumzdug

[ ] - ; L=} Quet rF— 9
asvsuanznatdalaslsanwmenadasIningn

o N P ¢ &
rimssvansiladian Colletotrichum Yaniwaluaimns Potato Dextrose Agar (PDA)

]
«d

ua:ﬁunqmug“ﬁmmu 7 mnﬁ'u‘r‘i’unwﬁauanua:uﬂonQ;umaat%aﬂTﬂumﬁ'ué’num:
MIFUFIWINE 13U Fuazdansoiclaladl aweuszyuivasaad anss appressoria 30
& [ - ¢ ol o ad . - I

uuﬂnmaﬂﬂn’maﬂymaoma‘rﬂﬂr_lLlﬁaumuunfmmty'lummma:qmv\gu‘nmanu auvin

ﬂ’lTﬂQﬂL"ﬁﬂlua’ln’lT Malt extract agar (MA) Ltaz Richard's V8 medium (RV8) tiufigunnil

FNINUASD 20 25 Uaz 30 °C w7 U

n1San®m DNA

. & - & P ¢ . .
mnsusni@esullualsii@iad (single spore) :nuwMNLTaI  Colletotichum U6
5 P, '
azlalmanundualua iy Potato Dextrose Broth (PDB) 1u flaskyuie 250 adtuaslaoiiv
P - e ol [ ¥ a L - P4 '
Ngomalivaausziin® 120 ssw/ai wiu 3-5 Fu vimuiudslovendanlagnsasdim
N3ITAIBN323 Whatman wwa¥ 1 lanly buncher funnel L&z vaccum pump s1aidulodanin
. Py L & [ 3 hod 1 el H = o Tl
nawnITaus At g a1 mwileiuduloszaraiifiemnsdusr wlihivhamnnll 20
[s] ] — & ]
C aunhaskiunana DNA Tudusaly
»> Ey o o - o e - ° .~ ' I
Miduloanfidulaindelszunm 0.5 n¥u &na DNA sinduloldaslulnsofidunis
» g - - u - -~ o = e o - =
sngoudy  wnlulasimumaiaslulniafmaldiduloudasn  msuadulosuazidoaiilung
E 2N e ~ a ' - & a a v
safvlifanmnivias sesudlstinaSunasuazais nuuLGiy CTAB LRaan® DNA anldtau
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Touazmsazapdiu I5lulagersswadioldlunasaldaTauiaiin (eppendorf tube)
uaknldu Tu water bath ﬁqnmgﬁ 55 °C wn 20 wif o mintiluiud 13,000 g wiu 5
U lﬂﬂtﬂﬂgﬂédtﬂa'guuuﬂi:mm 500 v 750 pi ldlunesalva udndu phenol-
chloroform-isoamyl 25:24:1 (volivolvol) 500 pl wanliidaiu ir'liifu 13,000 g win 5 Wi
lﬂﬂlﬂﬂﬂﬂddulm?uuuﬂﬁUﬁm 500 3 750 pl l@lunasalni imsanaznau DNA laady
LaRNaTas (100% LHUR 20 °C) Y3aa32.5 vin usstudl —20 °C wm 30 wit i luiu
13,000 g WU 10 Wit o9 nasmadiia vl DNA wiilesldgyname imsazay
DNA Tatdial TE buffer (pH 8.0) 50 pL uaz RNAse 5 units vilugulu water bath figomail
37 °C win w15 waf Ravianns RNA aTIFaunMMWUaEBuIEed DNA lasld

P . P
Lamda DNA marker \W3nuifiouSunt DNA ﬂmg}ﬂnﬁumm 260 nm

a1l Sa10w DNA (Polymerase chain reaction)

ﬁ‘m'l‘il.ﬁ:u‘lﬁn’lm rDNA lu&% The internal transcribed spacer (ITS) region 1 WAz 2
3119 5.88 lauld Primers 1TS4 and ITS5 (White et al., 1990) lanlfin3as PTC-200
thermocycler (MT Research Inc., USA) PCR #ilTi5u1as 25 i TasiduanIssii 10x PCR
buffer 2.5 pl, Tag DNA Polymerase 0.2 ul, 25 mM MgC1.5 pl, 20 mM dNTP 0.3 ul, 10 mM
Primer 1 pl uaz DNA 50 ng YiHizendnuau 35 muhuﬁ’mumnmuﬂ:qmmgﬁuda:-ﬁu
aauIil

Denaturing ﬁqmvsqu 94 °C (Juian 30 Fun
annealing i’iqmnqﬁ 40 °C 1dua 1w
extension '?'iqnmqi‘s 72°C \duan 5w

Wmandaain PCR fldlusTesaumiuay DNA sat3F gel electrophoresis Ul

agarose gel (1.4%) 3NUWINLIA lUBBUNIB ethydium bromide uﬁ:ﬂﬂﬁ)@:lfi'f uv

Cloning ltar sequencing

MIMIARIaTIAALURYEI PCR fiFu electrophores Ut agasore gel (1.4%) winlula
lunaan eppendorf :MNNWINMIHaLAAMIALAEYIIA DNA u‘%q‘n‘rf lasld Concert Rapid
Gel Extraction System (Gibco BRL, Life Technologies, Australia) 11 DNA ﬁu?qn%u') ligate
\Tg pGEM-T Easy vector (Promega, USA.) UzYinm3 transform 137 lUlu Escherichia coli

JM109 (Promega, USA.) Tap% heat shock (45 °C wu 50 Sunil) Wis Escherichia coli

o A‘ = » P
JM109 friuns clone hildzsuuamITuda LB-Ampicillin (100 plg/mi) 1iufl 37 °C uiia
ar - a 2 ol o N o - & :
drudu imsRanlalaiindnag insert 189 DNA Tamin PCR ¢38 M13 primer 3nnmulUi&ee
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Tue1M13MaD LB-Ampicillin (100 tg/ml) udind 37 °c lufifiadhuduuuaiaawst vinnas
gnanatalie DNA s1p3T alkaline lysis (Sambrook et al., 1989) N1IATIININITLILINIVDY
dreuiualasld ABI PRISM BigDye Terminater Cycle Sequencing Reaction Kit (Perkin
Elmer-Applied Biosystems, USA.) ua:ﬁnmﬁd’m‘(ﬂul‘ﬁm"’%q ABlI 377 automated DNA

sequencer.

Sequence anaiysis

AINMTINSHIE1OUILE HEIU ITST ua: ITS 2 373UM9 5.88 sequences layld
CLUSTAL W (Thompson et al., 1994) WazViimisumigIauiuaiu Genbank uar BLAST

. . “.: o a e o e A‘
(http://www.ncbi.nlm.nih.qov/BLAST). AMNURRIMIMIANUFURRDIN I TRUINT VAT T

Colletotrichum ﬁv'mum'mﬁta sequences 1N Genbank Ao AF272788 (Glomerella acutata)
AF272780 (G. cingulata) AB042313 (C. boninense) AB087221 (C. fragariae) AJ536228 (C.
kahawae) AB087220 (C. musae) UR: AF4518399 (C. truncatum) Wezil Colletotrichum
truncatum (AF451899) dlw outgroup laoldlusunsy PAUP* 4.0b8 (Swofford, 2001)
AnTzAlandt Parsimony (heuristic search options with 1000 replications of random
stepwise sequences addition and tree-bisection-reconnection (TBR) branch swapping) UR:
neighbor-joining (Saitou & Nei, 1987) Jukes-Cantor (one—-parameter) (Jukes & Cantor, 1969)
LAz K2P (two—parameter) (Kimura, 1980).

HanIineaaod

nmsulSsnnsulaslgdansuenivdusIvinan

vonswisufivuuaziyueniBarieulalwi  Colletotrichum fuanldanndin R
@3NaPad Lar muia looutaldidu 3 nda (@170 3.1) Afdnwmrsanulopondudns e
waslalail (& duls uazmsaPeduuemiuds) wardnwmevadatas uar appresoria tias
L%aiwﬁqunﬂﬁuun1ﬁﬁ§nymnﬂoﬁmg'm‘inmﬂé"m Colletotrichum gloeosporioides W&z
sunsoulstaidumunga (@199 3.2, 3.3)

nnmsAnmdanninaigreandarienlalwiusdszlaloanfivuluamisfisneiy
LLa:ﬂuﬁqmuqa‘Jsmﬁ'u wWuINGeT Colietotrichum a:tﬁmﬂeﬁﬁqmﬂaﬂnﬁ 25 °C uawuin
danmusiglidenudniudaivsluamimizessiia (MA Laz RVS media)
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< . . . -
nNn 3.1 Colonies of Colletotrichum species on PDA; a) C. gloeosporioides group 1; b) C.

gloeosporioides group 2; ¢} C. gloeosporioides group 3; d) C. musae; e) C.

truncatum.

Sequence analysis of the ribosomal DNA spacer sequence (ITS)

ESULUATY ITST uas ITS2 regions 3uM9 5.8 rDNA ronaaiiuuna 581-620 bp
IINNFANEIMANARUWUEIBI 8831 Colletotrichum laumn33tessiuLL parsimony Uas
distance (neighbor-joining) WU31 tree topology Rldannmisiiarzviviamaslienaiu ns
3Ls-'m:ﬁmmmﬁuﬁuﬁ’maﬁuqnsswaeL%a'ﬂ Colletotrichum Hevua aansoutisldifiu 5
clade (mw*?'\ 3.2) ustildin bootstrap support (BS) 72-100% Clade1 vznauas sequence
N Genbank fia C. musae LLa:L%aﬂﬁLﬂumLunSQnﬁaﬂ 3 lalman waziBarnoulalwn
18339 1 lolman dadiein BS = 94% Clade Haasnnsznaudin Colletotrichum Wanuwia
lao Clade 2 sznaueis 4 sequence 9N Genbank wastaulalwnanndls 99 us: E.
thymifolia 47w 6, 6 usz 4 lalwan audIe wanNiD9s sequence vaudoralinvas
fly wzii waznudy aveaz 1 lalman defldn BS = 100% uazludIudageues clade
doam sequence 11N Genbank A8 C. kahawae $45fn BS = 100% uananiidsil sequence
ﬂaaL%BIWLDuTﬂ'lNﬁmaﬂ E. thymifolia 1 laloian uas sequence 31N Genbank fia Glomerelia
acutata B4 clade WAL Uelldn BS fdrann 8a 55%

Clade 3 UsznavsoiaulalWiussndis sz E. thymifolia $7w 3 uaz 1 lalaman
AVEINL UR:HTENBVAIY sequence N Genbank #a C. boninense lauildn BS = 95%
Clade 4 UsznausasanlaWnuaindas 2 lolman usz wanlalWiues £ thymifolia 1 1ol
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lan 14 Clade 5 ¥ sequence 97N Genbank A8 C. truncatum WAz sequence maat%mﬂ‘mﬁ'z
iwdas 6 laloian

neighbor-joining  tree ugaIAMUFURUTTaITHAUlA WA lalaland 199 Tuana
Colletotrichumfiusnl@anRaanisiions (mwi 3.3) wazmursoudassrmanuelaiin 4
ngu uaziiFia bootstrap support (BS) 97-100%. Clade A ilungunamlsznaudassisulaln
ﬁunn'lﬂ"ﬂ'mﬁ'ﬂf‘m’nﬁﬂ Ysznaudrsranlalwnfiuanlédainngls  woadde  ussathde
$u3u 6, 7 uaz 3 lalwian awiau u Clade A awsnuidlaiiu 2 ngndes (A1 uaz A2)
Clade A1 Usznauaau 2 laloian 971N GenBank (G. cingulata Wt C. fagariae) 4 lalowan
MNATADI waz 1 lolaanannaas laod 75% BS dmlungy A2 Usznauaas 5 loloan
nnnaan 3 laloanainioledds uaz 3 lalmanannainifia  C. kahawae 97N GenBank
TGE 1‘1aTmaﬂmnn§1ua%}mugﬂumaonsjuﬁ (65% BS) Clade B Usznausag 1 laloanain
GenBank fia G. acutata uaz 1 lalswanananifa (100% BS) Clade C Usznausap 1 la
lotanannaae @u Clade D Usznavmurnaulalwnannaio 3 lalolan antide 1 lalo
LN Wl C. boninense (GenBank) 1 laloian (37% BS)

- '
agﬂua:']m‘im

N1331unNTRAs1 Colletotrichum Jaulaanwmz&msiuuaztanandlaana

msdnslaslFanunemdusiwineveaden Coletotrichum s wiu 36 lalmian
karmIAnw lavandu sequence lusan ITS swnsausndanlaiin 5 ng§y fa C. musae
group; C. gloeosporioides Groups 1; 2 Uaz 3 un: C. truncatum ua:uanmnf’:ﬁagﬂmaqms
sequence nuFaandsInUTaanITUIIWING lasaansndanduldiniaunu

innmsﬁnwﬂuﬂ%‘;\uﬂmmma;ﬂ‘lﬁ'*hn‘n’m&awm%ﬂuLaqa‘lﬁhaﬁaamﬂﬁ'mﬁ’umﬂf
dnwoFugmlunishuunsiievaudamains s‘fnmﬂ'ﬁ'ﬁ'a;gan‘m%ﬂumqm‘amﬁ’ué’nym
Fuguilwmusosuunsiievandomdindisldsiiningaiio Sutton (1992) Sauuniii
nslfansusmIdmwineissaiiadsldamansoduunidon (u Colletotrichum) i
JraualTTle

ANNNAINVAN YT BINB D51 Colletotrichum

Coltetotrichum \HlwsnanlalWinfinuluRona usiie (Dreyfuss and Petsini, 1984;
Fisher and Petrini, 1987; 1990; Brown et al., 1998; Umali et al., 1999; Frohlich et al., 2000;
Taylor et al., 1999, Photita et al., 2001; Bussaban et al., 2001) Wz Colletotrichum
gloeosporioides  wuindusuaulalWiiinuvasunlufinuatan (Guo et al, 2000;
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Bussaban et al., 2001; Photita et al., 2001) weaes lsiauIdnNuFuauInTusilFfid s
nundali
snmsfnsluadiiinuiinslddnsumsdumwinoaunowdsseanlalwsi
nonldannaas Rrndds warmihe 1ddu 3 ngu ussmamsiamsidauiususzms
FnsmianusuAuEIzAUAUTNTIIRLIIRIAULIE 3 nduttu@eanu uarwuiidarianle
TWnffisnsusdugumdauiunsuonldnnAzdwoiionu musouunldidusiadoniu
mnﬁaﬂaf:mmsm‘huunﬁamﬂammrmmumam%aﬂmu‘[ﬂ'lﬂﬁlumj’u Colletotrichum o

= T . o = - . »~ P
IINANTANB WD BT Colletotrichum viulaulalWnaditay 3 sUT§



Table 1 Isolates representing each of the morpholagicat groups of Colletotrichum from Chiang Mai, Thailand used in this
study and their host.
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Isolate no. Host Endophyte/Pathogen GenBank Acc.#
C. musae
CMUBP-1 Musa acuminata Pathogen AY266401
PDC 093 Musa acuminata Pathogen AY266387
PDC147 Musa acuminata Pathogen AY266399
C. glososporioides Group1
CMUBE 1814 Musa acuminata Endophyte AY266378
CMUBE 1850-2 Musa acuminata Endophyte AY266395
CMUBE 1840 Musa acuminatea Endophyte AY 266388
CMUBE 1851 Musa acuminata Endophyte AY266391
CMUBE 1852 Musa acuminata Endophyte AY266392
G2 Euphatorium thymifolia Endophyte AY 266405
G133 Euphatorium thymifolia Endophyte AY266402
G 136 Euphatonum thymifolia Endophiyte AY266382
G1849 Euphatorium thymifolia Endophyte AY266383
CMUZE 0028 Alpinia malaccensis Endophyte AY 266385
CMUZE 0439 Alpinia malaccensis Endophyte AY266389
CMUZE 0040 Alpinia malaccensis Endophyte AY266381
PDC 001 Draceana sanderiana Pathogen AY266380
PDC 002 Mangifera indica Pathogen AY266390
PDC 113 Lunguas galanga Pathogen AY266394
C. gloeosporioides Group?2
CMUBE 1098 Musa acurninata Endophyte AY266374
CMUBE 1099 Musa acuminata Endophyte AY266376
CMUSBE 1820 Musa acuminata Endophyte AY266377
G 102 Euphatorium thymifolia Endophyte AY266393
G 140 Euphatorium thymifolia Endophyte AY266375
C. gloeosporioides Group3
CMUBE 812 Musa acuminata Endophyle AY266400
CMUBE 1535 Musa acuminata Endophyte AY266403
CMUBE 1815 Musa acuminata Endophyte AY266404
CMUZE 0015 Alpinia malaccensis Endophyte AY266398
CMUZE 0036 Alpinia malaccensis Endophyte AY266387
CMUZE 0357 Alpinia malaccensis Endophyte AY266369
CMUZE 0041 Alpinia malaccensis Endophyte AY266379
C. truncatum
PDC 003 Glycine max Pathogen AY266371
PDC 005 Glycine max Pathogen AY266386
PDC 006 Glycine max Pathogen AY266384




Table 3.1 (cont)
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Isolate no. Host Endophyte/Pathogen GenBank Acc.#
PDC 007 Glycine max Pathogen AY286372
PDC 032 Glycine max Pathogen AYZ266370
PDC 034 Glycine max Pathogen AY266368

Table 3.2 Conidial size, shape and growth rate at room temperature on PDA for the morphological groups of Collectrichum

spp.
Length Width Growth rate on PDA
Conidial (1m) (kL) (mm d) (S.E.)
shape Min,  Max Mean Min.  Max. Mean 20°¢C 25°c 36°C
(SE.) (SE)
C. gloeosporioides Cylindrical 12 20 16.1° 3 6 46 8.6 1.4 1.8
group 1 (0.6) (0.1) (0.2) (0.1) {0.1)
C. glososporioides Cylindrical 12 16 143" 6 a8 6.1° 7.4 9.3 7.4
group 2 (0.3) (0.2) (0.2) (02) (0.2)
C. gloeosporioides Cylindrical 12 24 209° 6 10 8.4° 6.5 8.4 9.9
group 3 (0.6} (0.2} (0.2) (0.2) {0.3)
C musas Eliptical or 12 20 141° 4 10 57° 11.6 12.6 12.5
cylindrical (0.3) (0.1) (0.4) (0.1) 0.2)
C. truncatum Falcate 20 31 231" 3 4 38" 57 7.1 8.2
(0.3) 0.2) (0.1) (0.2) (0.2)

The mean difference is significant at the 0.01 level.
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— ABUOBTR0 C rausaw
POV PathogenAfrscr
o4 OMNUBPT Pathowen/A fusa Clade 1

———— ZEDO}S Endoplnyied.Alpiria (C. musae)
PUC 147 Pathogenvs fisa
———— CMUBEI814 Enduptiyte/ VM asea
——— CMUBES 12 Endophyte/Aaa
— PDXC113 Pathosay ! orsorass
— OMNUBEISSE Undophy e/ fosa
CMUBLEIB52 Endoplyte/Vaca
G102 Endophyiey Exgaziorion
PO Pathopon Dracecrrs

75 [T ZE439 Endopinty lprua
—— CMUBE! 340 Endophyte/ A s
——— ZE03ST Endophyt! Alpes
— 7F003 Endopiny fipena
L ZE0M8 Endonint Ao >

_/

Clade 2

—— AF2T2780 Glorarella cogulina
3 (C. glocosporioides G1)

) — ABOETR21 ' frpyruw
PDCO02 Pathogyery A erfera
G138 Erdopinte’ Buphaornem
G136 Endopiny i/ Exphrdarnam
— 70041 Endopinte! lprug

IIJI

CMUBE 1850 Endoptnie/ fuse
L AJS36228C ko
1_00: (2 Endophyte/ Evphurornen
AF2T2788 G. acutma
100 CMUBE 1098 Endophyte/ A fusa
100 G140 Endophy1e/ Exgpbastornen
95 —— CMUBE 820 Endopiny A doa
+——— CMUBE 1099 Endopivic/Aksa
2 ——— ABOM2313 C. bwvarense
100 G133 Endophyte/ Erphaortum
CMUBE 1815 Endopinte/ A tesa
55 ——— CMUBE1535 Endophvie/A fusa
—— PDC006 Pathogen/'Ghcirne
— PDCO3 PathoeeGhare
53— PDOOM Pathogen'Ghoine
: PDXO032 Pathopenw'Ghcine
PDOOCS PathopenGhieine
: PDCOO7 PathopenGhcine
i0

Clade 3
(C. gloeosporioides G2)

Clade 4
(C. gloeosporioides G3)

Clade 5
(C. truncatum)

AF451899 C. trowcetumn

N

A - -
NN 3.2 Parsimonious tree obtained hy heuristic search in a phylogenetic analysis of
ITS1, ITS2 including rfDNA sequences data from Colletotrichum from various hosts, as well

as reference isolates. Bootstrap confidence levels, based on 1000 resamples are given at

the appropriate.
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35 | ZH57 Endopinte/ Yo
s " ZHG36 Endophve’ Alpeva
— " ZHX28 Eniopime’ Apowe
s [ ARXTYTRO (Zemendla orgndora Clade A1
ZHXM39 Endophyte dipong
T CMURRISK0 Endopin s L tag
CMUBE 1814 Endoptier foer ~
CMUEE1RS | Endophyie/A kew
61 [T OMUBEILS2 Endophyie/A b
T GMR2 Endopimo/ B sormen
ZRD015 Endoptmte! Arerue
G189 Endophvte’ Eepdasormam
97 T ZEDOA0 Endopinyte! Apena >
OMUBE 1850 Endopinyio/A b
AISIETR (; ktvrur
& T G136 Endoplnie/ g aoernen
/B4 BEndophvey Ao
CMLUBER| 2 Fndophn e/ A deer
I 2 Endophywe/Fpdvsonem
—————— AFTIZ78 GG acuas
100 il G\ 13 EndophysEagvrscrmen
OMUBEIS35 Enduphyte/A o
OMLEF1815 Endopinte/ Ao
59 [T CMUBEI0S Endopinte/A Lisr
o7 CMUBE 1R Endophy w/A ko
97 CMUIBE 1099 Endophnvieih fau
i G190 Endontec! Furfusornen
ABOIZ3 O Aermaose
AF451899 CC trencaium

Clade A2

63 100

Clade B

Clade C

Clade D

—— Y~

<
nnn 3.3 Consensus tree based on neighbor-joining anslysis of ITS1, ITS2 including rDNA
sequences, illustrating the relationships among endophytic Colletotrichum isolates from
various hosts with references taxa. Bootstrap confidence levels, based on 1000 resamples

are given at the appropriate.
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Abstract

Thirty-six isolates of Colletorichum spp. were isolated from banana, ginger,
Euphatorium thymifolia, soybean, longan, mango and Draceana sanderiana. They
included endophytes from healthy plants and probable pathogens from disease
lesions. Isolates were identified and grouped based on colony morphology, and size
and shape of appressoria and conidia. Molecular analysis based on sequences of the
internal transcribed spacers (ITS1 and ITS2) including the 5.8S rDNA, indicated that
the Colletotrichum isolates comprised five clades that paralleled the morphological
groupings. Most isolates clustered within three distinct C. gloeosporioides clades
which potentially represented different species. Colleotrichum musae was positioned
close to the C. gloeosporioides clades, while the C. truncatum clade was distant to the
other groups. The correlation between morphological and molecular—based clustering
demonstrated the genetic relationships among the isolates and species of
Colletotrichum and indicated that ITS rDNA sequence data were potentially useful in
taxonomic species determination
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Potential of endophytic fungi and their antifungal activity

W. Photita', K. D. Hyde’, P. Lumyong’ and S. Lumyong'
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‘Centre for Research in Fungal Diversity, Department of Ecology and Biodiversity, The
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Mai, Thailand 50200.

Fungi from Musa acuminata has been studied in Thailand including endophytic,
pathogenic and saprobic fungi. Two hundred and fifty isolates of endophytic fungi
isolated from healthy wild banana were screened for antagonistic ability. A dual culture
method was used to established the ability of endophytic fungi to inhibit growth of
banana pathogens. Colletotrichum musae and Fusarium oxysporum were used as test
organisms.The endophytic fungus, Guignardia cocoicola CMUBE1415 had highest
percent inhibition against C. musae (44.9%), and F. oxysporum (11.5%).

Keywords: antagonist, endophytes.
Microbial diversity
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Stains and Examination Solutions
Various chemical preparation were used in the examination of fungal specimens during the

current research. These included: Indian Ink, KOH, Lactophenol, Melzar's Reagent.

Indlan Ink was used infrequently, but was found to be useful when observing gelatinous

appendages of ascospores in somMe specios.

Potassium Hydroxide (KOH) was routinely used n the rehydration of ascomycetes,

especially the apothecial ascomycetes. 3%, 5% and 10% KOH was used.

Lactophenol was used routinely in the preparation of semipermanent shdes.
Lactophenol

Phenol {pure crystais) 20049

Lactic acid (S.G. 1.21) 200g

Glycerol 400g

Water 200 mi

Melzer's Reagent was used in the examination of Ascomycetes. Frequently colour-chiange
reaction occur in Melzer's reagent. The amyloid reaction of apical pore, is often of

taxonomic importance.

Melzer's Reagent

Chloral Hydrale 1000g
Potassium lodide 5049
lodine 15 g
Distilled Water 1000 m!

Assay medium

Yeast extract 10g
Polypeptone 2049
Glucose 20 g
Agar 15 g

Distilled water 1000 mi



Fermentation media

F1)

F3)

F4)

F5)
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Fructose 3%
Soybean meal 0.5%
KH.PO, 0.1%
MgSO,.7H.O 0.05%
CacCl, 001% pH6O0
Glucose 0.3%
Glyceral 0.2%
Potypeptone 0.2%

Yeast extract 0.3%
KH.PO, 949

NaCl 0.2%
CaCg, 0.3% pH 6.0
Sucrose 80 g
Yeast extract 1g
com meal 50 g
Distilled water 1000 ml

Manitoi
Yeast! extract
com meal

(NH4),S0,

100 g
10 g
33 g
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Distilied water 1000 mi

V-8 juice medium

Tomato juice 200 mi

Add distilled water to 11 and adjust to pH 6.0



Malt extract medium
Malt extract 2.0%
Peptone 0.5%
Distilled water
pH 6.0
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