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Abstract

A survey of freshwater fungi was conducted in a stream at Ton Nga Chang
Wildlife-Sanctuary, Songkhla Province. The objectives of the study were to estimate
the viability of conidia trapped in foam and under laboratory conditions and to study
the biodiversity of fungi in freshwater habitats.

The viability of conidia estimated by viable plate count in fresh foam was
2.3 x 10° to 3.4 x 10° CFU/ml, and these values were 5 x 10% to 3.2 x 10° CFU/ml in old
foam. These values in fresh and old foam were not significantty different (P>0.05).
Three vital stains; tetrazolium bromide {MTT), acridine orange and DAPI, were used
to estimate the conidial viability in foam samples. Acridine orange and DAPI gave
higher percentages of viability than MTT 'staining, but were not significantly different
(P>0.05). However, MTT staining is more practical than those two vital stains. The
viable and non-viable cells can easily be distinguished. The viability of conidia in
foam estimated by MTT staining showed 44-77% viable in fresh foam, and 42-69% in
old foam.

Four species; Anguitlospora sp., Helicomyces sp., Thozetella sp. and
Volutetla sp. were tested for their viability under laboratory conditions. The conidiai
viabllity after drying for 10 hours was 3-45%. However, after aeration for seven days,
the conidia were viable for 83-88%. This indicated that survival of laboratory-
produced conidia under aerated conditions may be a predictor of fungal viability in
natural foam.

Thirty-five genera, 48 species of fungi were identified in the foam samples.
The dominant genera were hyphomycetes. Three genera of coelomycetes and only
one genus of basidiomycetes were found. The predominant species in foam
throughout period of study (June- September, 1998) were Anguillospora sp. and
Triscelophorus sp. The species found in stream water samples were mostly
Anguillospora sp. and dematiaceous hyphomycetes with round, ovoid and brown in
colour. Anguifiospora sp., Triscelophorus sp., ascomycetes and dematiaceous

hyphomycetes were predominant in leaf samples.



Sixty-five pure cultures were isolated from foam samples, 63.1% of them did
not sporulate on agar media. The following 9 genera, 15 isolates have been
identified; five isclates of Volutella sp., three isolates of Pestalotia sp., only one
isolate of Anguiliospora sp., Belfrania rhombica, Helicomyces sp., Robillarda sp.,

Thozetella sp., Varicosporium sp. and Wiesneriomyces sp.
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Potato dextrose agar (PDA, Difco)
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95% ethanol

Formalin

Glacial acetic acid (Merck)

Sodium chloride (Merck)
Translucent millipore membrane fiter (Nucleopore) WHWNFBIRLUIAELENUAENAT
5 cm gHTUA 8 um
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1. {wuawdaslusaathanlaslagds viable plate count

Fiovinfatnaafidsssanaguuanms commeal agar Nz e T ussAzaaiL
Swnudefieen wudAmaAndmaNE sl nmafufaethaia 4 qaluNsALEBLna
vasluin 8 A% aglutae 2.3x10° - 3.4x10° cfuml sassaethavearinidnnuds sx10’
_ 3.2x10° cfwml (MNP 4 uaeAad 1) TassuudesfuuaWfnsnnay snnndy
Fantnanked 3 (wkd, URBUNINGIAN) uﬂ:ﬁmﬁmmegmm'kumﬂﬁuﬁ"mthqﬂ?ﬁi 6 (wk10,
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ﬁimﬁmmé‘amﬁﬂgﬂuﬂm e lulifiduosegiuihandumdssasdes derdun
snazinbinszusinvaiduody armifunaliledlideifaeguulufmgaesnanagiuinlé
st SmsAnn e fiRnmudinszuaddaminiden e fiadinsailalfe
wasmadenlafidinifiasnndy (Sander and Webster, 1980) uananinndudarslatiie

sz eguuLn Wi anau Wi anasnlud iRl lufegaesnn
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40 1

307

CFU/ml x 104

10

0_

20 1

Jun (wiQ)

T

Jul (wk4)

Sept(wk12)

collections

fresh

M old

af 5 A [ PP a ar ' o
P 4 Sowdesnigisiamsduldlusaednaeslnadt viable plate count

=l o ‘3‘; ar 1 ﬂll . P | 1
A9V 1 ANudes lusnatnaiasnnrlulseds viable plate count

Total viable count ((:1‘u/ml)><104
June July August September
L Wk0 Wk2 Wk4 Wk6 Wk8 WK10 | WK12 | Wk14
RIDE
1st 2nd 3rd 4th 5th 6th 7th 8th Total
wadlwi | 0,23 3.97 0.67 2.79 1060 | 344 9.47 4.20 8.25a
Haum | 0.50 7.5 1.05 4.00 14.80 3290 | 2.08 2.39 8.17a

a = non significant difference, P>0.05




o A : Air temperature ( C )
30 -
28
28
27 T T !
'months
June July Aug Sept
B : Rainfall(mm) ‘
mm :
| 300
200
100
0 T T T 1 ;
months
June July Aug Sept J
C : Relative humidi{s)
%
100
a8 -
a6 -
94
a2 T T T ' months
June July Aug Sept
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2. Anuatsarradlalifes luieslaeifnisdand
Weimimeasuanuegsestaslailifuning|488en  tetrazolium bromide (MTT),
acridine orange uaz DAPI wieuiiaui IAnadsnmii 6 Taamudiulefisudnamagsen
raslatlidurufledansiand acridine orange uaz DAPI HlFgand @ MTT wsilsifiaonsumn
1 1 L 73 -
- pnaad e fdadAyneatia (P> 0.05) (AN399 2) eraiinsan@vegesTiniilniuae
WNNIIA MTT  wardlmnusawiziunsaiioARantautsdnitin AWt \oidduleseaus
[l 1 1 -3 r=i'lr | 5 e !.1.

ANNBgTangandn etielsinim lunmmmsaadhdandne acridine orange uay DAPI #aa
Wensalfme Aa ndasqanssmiafia fluorescent microscope elsiimunsluntsdneania
aun nsidaden MTT dunalifaaulaeldndesqanssAiafia light microscope 4
azpanfaztin U lunpauiuls ns‘rﬁﬁﬁﬂqﬁﬂmsﬁnmluu?wmﬁﬁw"lnm’mﬁmﬂ;jﬁﬁ
a3

o [ = = o I éi' i3 f‘:t :: 1r

Ifvansmsasauaiuatrantaslatiidtmlusedraesifunva 8 Ak laennstiay

lnumsesiaa® MTT udamsaagrnundesaanssa] uadhidInazAn@uncuaafindudy

4:‘ o aiedala ar = rninldq b o+ - ] 1 o« L8
@mn 7) Tativendgisazsiesimasnuiinatates 1 1ad wuldAlefeudnissan
Tinveslatinehunadludegugog 44-77% uazlurnaina 42-69% (Mndl 8 uazA9 47 3)

" - T ohoy, . | ar 1 1 ] | :r
Ingdlefiaurnirreatinvadlaiide lumatranadluduasdauni lundasaieaaanis
fiusataafia IndAeaiu Tnafld e 60.99% uas 56.66% ANaTFY Flufaouwsn
AwateaidudAgnneata - (P>0.05) Fiﬂd‘iiﬂﬂmﬂﬂﬁﬁﬁﬂbﬂﬁﬂﬂﬁhﬁﬂﬂﬂumﬂﬂuﬁuﬂﬂd
Sridhar uax Barlocher (1994) WnudnlaflialunadmillefimusnissesTingsndnly

2 ¥ 1 t 2
waur visteraifiasaniadesing 9 Wy gruupfivesin ponaiflunse-sassenin uas
- (] 1 &
dissolved oxygen Turhlusfauniiacuainiaue (Tan and Goh, 1995) fnszugaurlva
AaaAa1 M lidnsazanvasanduasinfife luaanaaesial nnUReuanInain
*v

waalnsiitunaannisduniylu 1 e uasvaunidiesiian wadenesludunsieriu
usifendivindi seninlueneuduifiguian uwesainludsnilminudegeasnmied
weluraslusildifiinsealininiy nswdsuan nannvesusiduweantidinaiuiy 2-4
#Un (Sridhar and Barocher, 1994) Waslgnwuraluuwsiu uasifisasnlsidniriuagay

%" e )=l a=: i = 1 -3
i WlidWeseniruialuaann dumelsladide luWaaiiaeunniv
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£ 80
= 60 A
5
> 40 4
=X

20 4

0 = T T 1
Aug (wk 8) Aug (wki0) Sept(wki12) Sept(wki4)
collections
B
EBMTT

120 B AQ

100 - DAPI
2
= 80 4
=
3
o
B
]
=
©

Aug (wk8) Aug (wkl10} Sept(wkl12) Sept(Wk]c?)]]ections

=l « - ol o o=l ar ' iy Iy
NNV 6 WasEuANIs I8 AT Eﬂ‘llﬂ\‘lT.F‘]‘L!Lﬂillufﬂ’l‘r]ﬂ’\ﬂﬂﬂ\mtlﬂuW}ﬂa
tetrazolium bromide (MTT), acridine orange (AO) uax DAPI
A Anglud

B. Wawdn
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al o - - o [l E2 =
A159N 2 Lﬂﬂ?t‘ﬁuﬂﬂﬁmﬁ.‘ﬁﬂﬂﬂdtﬂulﬁﬂﬂi‘uﬁ’]ﬁﬂﬂﬂﬂﬂﬁﬂﬂuﬁﬂﬂaﬁﬂu 3 TUR

Waslus
wleflusinissastinueslatidum
Afian Wk8 Wk10 Wk12 Wk14
MTT 44.6116.88a 62.6119.14b 64.52+10.16c | 60.02110.14d
AO 45.73%£12.09a 89.80118.84b 77.501+14.65¢ 66.0718.25d
DAPI ND 83.01%17.84b 69.7619.72¢c 65.3519.90d
Waan
wefirudinssesdinraslatides
dfiau Wk8 Wk10 Wk12 Wk14
MTT 44.1916.88a 64.71%11.87b 55.4818.50¢c 51.3718.29d
AO 35.9149.02a 86.63120.73b 69.82+12.75¢ 55.4017.36d
DAPI ND 77.681£19.48b 55.1119.66c 55.01%7.64d

" P e J = o ] A o [ ] o ¥ s @ ws
abcd = AedtNausefdneinieuiuluusaraadul 'luﬂmmumnmanuﬁmwuummu
N&dA (P>0.05)
ND  ="lildmeasy

alala =

d - 2 = - l')-l ]
a7 TallAadien® tetrazolium bromide (MTT) IRANNTIRARANIWAL (ATT)

waanela LLFad
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100 ~

80 1

60 -

N =Y
<
]

% viable conidia

20 -

Jun
{(wk()

Jul
(wk4)

(wk8)

Sept
(wkl12)

fresh

M old

collections

M 8 waslausnirrasdinueslaniinosmlunauiuazeann ilefandned

tetrazolium bromide (MTT)

d - L8 £y - 1 ] d i | 73
AN519% 3 wWaflrusnissandl ayadlatibe s lunasluduasaainietionsad

tetrazolium bromide (MTT)

r r e |
waflusmrrestinadlalimas

PEEN 1 wiko Wk2 Wk4 Wk6 Wk8 | Wk10 | Wk12 | Wk14 | adu
wedml | 7755 | 6712 | 5813 |5335 |4461 |6261 (6452 |60.02 |6099a
weurin | 6066 | 5268 | 6069 |56.16 |4219 |6471 |5548 |5137 |5666a

a = non significant difference, P>0.05
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3. mavesauAnNatsantaslatiidgluaniazete fludasnljiicnag
3.1 anmlvaine

EsINTIA Lﬂﬂiﬂﬁtﬁﬂuqm@ﬁn conidiophore aaaatlunszumin WaTHNTINFEE
luaspmasunarafludaetuas Tatlifaustiinansassevisdinaiiinagansaes
ﬂ'ﬂmfg’lumznmﬁﬁ mswmm‘imalﬁmmﬁlmiﬂuﬁmﬂg‘jiﬁm? iuniednaesnszuain
Twausmus SN

lunmnaasildise Anguillospora sp., Hellicomyces sp., Thozetella sp. WAz
Volutelta sp. FsusnlFanniatneas uazairelalideluemsduadeludealfiins

-l

ﬁT’a Anguiflospora sp. (mwﬁ 11.1A) uax Hellicomyces sp. {mwﬁ 11.5A.B) NiptihuTtia
WA a‘imﬁ’a%’u §1574 sigmoid waz helicoid dfauﬁﬂa Thozeteila sp. (mw'ﬁ 11.4A) Uas
Volutelia sp.(n it 11.48) flalide dhuafmmadiae stiAEe waspRaNaay aannas
mmijmﬁmgjmmm‘[ﬂﬁﬁﬂmﬁ’q 4 riatuantageiniadunat 7 Ju Taa'ld Genstat
Smsiiuulelidieiiseniin uavsraznatiliannta nsiemeiiuuuy non-linear
regression analysis Taeld exponential decay curve (PN 9) wudnlATiAes 4 28a 7
Wesiruinnssestananasmnszesnafiiean Ty 3 fuusnresnimeaendefiausnng
sapdinediatiiy (Ganson MTT) agludae 95-98% W AUR 5 uaz 7 wudlefius
NI90ATINATAABLNAD 83-88%

L%@?ﬂdquiumLﬂqun aercbe (Emerson and Natwig, 1981) siaenireantiaulu
msafuansn sfeadad wasluntsngla (Gifin, 1994) nisiFnrese e lunnludes
UfjRnadunisidaantiau v lilatifemanunsoegsealiludefiousfgeds 83-88% 1u
e 7 Fu dlefauiieuiulelidie lusssuriluredmiaz e fnmanuiide faus

P ]

NNTIRATARMNEN 42-77% sanuaziulddnnisiianniatealdlatiBulidnnes Tdunuiy

U
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R
A

Helicomyces
x |
&\\\-ﬂ(
>

Thozetella

\.\ Anguillospora

Volutelia

2 3 4 5 8 7
Time (days)

o _ . - : —_— & T
NN 9 Exponegntial decay curve seudnalptiifefisnndinrussazinanluaniasiiy
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3.2 6A19EUUS

danlaidusmia 4 tHsumMadaUAINagTan tuannsuiluialiiFing uas
14 Genstat JiAg12M n1FAAsIEluuLy non-linear regression analysis tneld curve wuy
Fi7¢ ] wudn hyperbolic curve ﬁmmmmmuﬁqm (@ 10) TnilFefinlefiausnnsen
Fisluanzuraiueaiuiu 10 Falus at/lugae 3-45% lapwefimuinissantinuanas
memdaivnwiailung 5 wil neesasasedrammdalundia 15 wazienaiinly
30 Wi e 10 dalue s nuanimmesesssauingueaddalidelidu 2 ngu Taed
lrfAeedds Anguillospora sp. Waz Helicomyces sp. Hilafisusinissandnm 37-45% u
I0i=T Thozetella sp. Uas Volutella sp. Sulafisudnesendinfins 3-7 % annazuiaise
amazeiiailuatannsentesedinreaed  liliiemaeulmlbineuge
nmvinan Whinalfife denaturation 1asnsaiianasn ¥ lMieadme (Grifiin, 1994) N3
TallAt1as Anguiliospora sp. WR%  Hslicomyces  sp. ﬁLﬂﬂﬁ‘ﬁuﬁTﬂﬁi‘?ﬂﬂ%%qmd’l
Thozetelia sp. WAz \Volutella sp. mqLi"jmmnmmmLtazgﬁéﬁwﬂ-ﬂﬂﬁl,ﬁaﬁLLmnsmﬁu
Anguiflospora sp. WA Helicomyces sp. Huatagad flgﬂ’i"w sigmoid wa helicoid uasdl
qualnningn Thozetella sp. WAz Volutella sp. SeTlIARIRLL TUARER LANAANTNOT
Wunnsfiasunisendinvasiafie Aescdedimadiitisatnion 1 mad Fofy
Irfldeiivaeaddeilonafiaslisadfindiavacvidooyunnilaline o urad

WAL



100
87.5

75

50

Yoviable conidia

37.5

(5]
L

21

Anguniflospora

Helicenyces

Thozetellu
Voluelia

B, e oy

100 200 300 400 560 500

Time (min)
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NNV 10 Hyperbolic curve tevinalniliduirendiniussusinanuaninsudy
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4. siavendesmiinssanulumasing

4.1 Aratnanas

mnﬁmathwlmﬁ’qvmﬂﬁﬁw"|é’auqé’nwm:ﬂﬂﬂﬂﬁﬁﬂ?'w’iqmiqm lactophenol cotton
blue dneindesqansaAdtiin light microscope wulafiiAtyearngy mitosporic fungi 3z
auAnsinai 65 uuy Arduunaiall 35 ana 48 aiEF (Aeed 4) Taamdoulvnidlu
#an hyphomycetes WUFINGN coelomycetes 3 6iNA WASNEN basidiomycetes tREN 1 ANA

sngs hyphomycetes @i nlafidalaamseann conidiophores (Hawksworth et al.,
1995) Fpinavarsuuudsdifudnensdrdnlunsduunadn Wy pieuuy sigmoid
(mw‘ﬁ. 11.1), tetraradiate (ﬂ’l‘wﬁ' 11.2), branch (n%wvdll 11.3), g‘Lﬁ‘ (ovoid) (nﬁwﬁl 11.4),
uay helicoid (n it 11.5) uenaniideld@luntsuanaiin mluﬁ'\dou'lqummﬂ'l,ﬂ 1aifid
ENALWInN dematiaceous hyphomycetes ﬁmmwﬂﬁﬁﬂm’m (.ﬂ’]'wifdi 11.6)

ﬁ‘ﬁﬂf«ju coelomycetes ﬁmmqwuﬁ 3 ana (mw‘?i 11.7C-F) Aa Chaetaspermun,
Pestalotia WA% Robillarda ?’1n@'u'ﬁ@:ﬂ%"miﬂﬁtﬁmgmﬂlwﬁﬂqq’ﬂwmLﬁﬂLﬁlam“?'imuﬁuﬂq
(Hawksworth, 1995) A49us NgH basidiomycetes WLIEN 1 ﬁqmﬁﬂ{fu Aa Ingoldiella $1
ﬂ@iuﬁﬁﬁﬂwm:ﬁmw A® 1 clamp connection {mwﬁ 11.7A.B)

anAsed 4 asduliin smnurfinresdeninulumedolasesfiduanideu
figuigu DuRsudanad auaiay douludeuiuensuacanadntas Faiiitladvany
athaiTussetlisuasBannuiten i Witfismaggnia gomgiivestin Aoy
rs8-FeTRaY ﬁmm'ﬂﬂﬂ%muﬁﬂ:mmﬁﬂuﬁw WGEURY (Tubaki et o)., 1983; Sridha
and Kaveriappa, 1984; Chauvet, 1891, Tan and Koh, 1995, Rajashekhar and
Kaveriappa, 1998) Teienzadnuesluldiiily substrate 1893897 uazinchubutiade
éﬁﬁmﬁiﬂ‘nﬁmméﬂluwm?ﬂu (Tan and Koh, 1995) TumsAnEaRanugn faaRiidiuay
alareadegere udaufanan Suiusiuaey wafmeiugdndialaundalutng

= L= ] dId a v oar ' ail ﬂ‘i‘v
|mau nNINIAN penueey Whudadidusnuin Vﬂl‘iﬂﬁ[ﬂ‘]ﬂﬂ’]ﬂﬂ@\ﬂﬂﬁuﬂ Uan{IINULL

denRaunisaitatesuarninlaasatefueasunsginsag (Sander and Webster, 1980)
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Genus, species

o]

nInHIAU

”
ertang

Hyphomyceles

1. Long, sigmoid shape

- Anguiliospora sp. ™

F. L

- Anguillospaora-ike

- Condylospora spumigena

- Lunulospora cymbiformis

- Lunulospora- like

- Wiesneriomyces sp. 1

- Wiesneriomyces sp. 2

2. Tetraradiate shape

- Brachiosphaera tropicalis

- Clavariopsis sp.

F.L

- Quadricladium-like

- Tefrachaetum-like

- Triscelophorus acuminatus *

Bl

3. Branched shape

- Campylospora chaetociadia

- C. filiformis

- Dendrospora sp.

- Dwayaangam sp. 1

- Dwayaangam sp. 2

- Flabeilospora crassa

- F. multiradiata

- F. verficiliata

- Isthmotricladia gombakiensis

- I, lasensis

F.L




A9 4 (FD)
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Genus, species 4 nsngnAN AamAu L%ﬂu?e!w%'
- Laridospora appendicufata - F
- Nawawia sp. 1 F F
- Nawawia sp. 2 F F
- Nawawia sp. 3 F F
- Phalangispora constricta Byl F
- Tricladium aciculum F -
- Trinacrium -itke 2 F
- Varicosporium giganteum - F
- V. macrosporum - F /
4, Qvoid shape
- Thozeteila sp. - #
- Volutella spp. - - /
5. Helicoid shape
- Helicomyces sp. F.L F /
- Helicosporium sp.1 F.L F
- Heficosporium sp.2 F F
6.0ematiaceous hyphomycetes
- Beftrania rhembica F F /
-Camposporium-like sp.1 - F
-Camposportum-like sp.2 - F
- Diplocladiella appendicutata F.L F
- D. scalaroides F.L F
- Pseudobelirania sp. - F.W
- Scutispora sp. F w
-Sporidesmium tropicalis % F




A9 4 (sim)
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Genus, species lguey nINgIAN EXE R fueneu L%fm?'a;w'ﬁ{
Basidiomycetes
- Ingoldieffa hamata - = F F
Coelomycetes
- Chaetospermum cameliiae - - F F
- Chaetospermum-like - F F w
- Pestalatia sp. F F, L F FwW /
- Robillardz sp. - - F F /
MuustiEdnwrlusiasienas 23 30 40 34
$rusuatiFdnnulusasai ND ND 4 7
SruuaTiFdanulusasng ND 14 ND ND
ulal
F = Anpsinanag
W= Fhaenain
L = Aot ol
ND = Lildvmaeu
= Teiny
B = wuLet (common species)

S 4
F = usn e ulans
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“ = y - 1
v 11 letdsfnulusesiaes

11.1 Long, sigmoid shape

A

Anguillospora sp.

B.C Anguillospora-lixe

D
E
F

Ir o

Condylospora spumigena
Lunulospora cymbiformis
Wiesneriomyces sp.1
Wiesneriomyces sp.2
unidentified JLOO4
unidentified JLOOG

Scale bars = 20 lkm
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awdt 11 Teflideinuludhetinaied (sie)
11.2 Tetraradiate shape
Brachicsphaera tropfcalis
Clavariopsis sp.
Quadricladium-like
Tetrachaetum-like
Triscelophorus acuminatus
unidentified JT013
unidentified JB003

T & m m o O W P

unidentified JB003/1

unidentified JO0O3/2

Scale bars = 20 Um



e
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a A 11 Teildefnulusietranes (de)
11.3 Branched shape

A Campylospora chaetocladia
B C. filiformis

C Dendrospora-like

D Dwayaangam sp.1

E Dwayaangam sp.2

F.G Flabellospora crassa

Scale bars = 20 Am
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i 11 Talldefiny lushadnavas (sie)
11.3 Branched shape (fif)
H  Flabeflospora multiradiata
[, J F.verticilata
K.L Isthmctricladia gombakiensis
M [ Laecensis-like

N Laridospora appendiculata

Scale bars =20 LLm
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o a 1 ar '
nd 11 TafiiRennuludnetinadaes (Ae)

11.3 Branched shape (69)

O
p

Q
R
5
T
U
V
W
X

Nawawifa sp.1

Nawawia sp.2

Nawawia sp.3
Phalangispora constricta
Trictadium aciculum
Trinacrium-iike
Varicosporium giganteum
V. macrosporum
unidentified JBO20
unidentified JB034

Scale bars = 20 lkm
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A 11 Safidedinylusetitadea (se)
11.4 QOvoid shape
A Thozetella sp.
B Volutelia sp.
C  unidentified JSPO1

Scale bars = 20 pkm
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mwit 11 Tafidefinulushetnaas (o)
11.5 Helicoid shape
A B Helicomyces sp.
C  Helicosporium sp.1

D  Helicosporium sp.2

Scale bars = 20 lm
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d L= H -t 1 ]
w11 Tatlvenwulusaattaves (sie)

11.6 Dematiaceous hyphomycetes

A
B
g
D
E
F
G
H

Beltrania rhombica
Camposporium-like sp.1
Campaosporium-like sp.2
Diplocladiefla appendiculata
D. scalaroides
Psedobeltrania sp.
Scutisporus sp.

Sporidesmium tropicalis

Scale bars = 20 [lm
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g 11 lafieinulusaatraves (Ae)
11.6 Dematiaceous hyphomycetes (619)
I unidentified JTOO7
unidentified JBR0O4
unidentified JBROS
unidentified JBROG

J

K

L

M unidentified JBROY
N unidentified JBRO1
O

unidentified 4B036/1

Scale bars = 20 Hm
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P s : o . '
nnd 11 Teilivannulusqetiiaed (de)

11.7 Non-hyphomycetes

Basidiomycetes

A.B Ingoldielia hamata

Coelomycetes

C  Chaetospermum sp.
D Chaetospermum-like
E  Pestalotia sp.

F  Robillarda sp.

Scale bars = 20 lUm
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Tatiae goulunifinulusetwrasaaiualionategad Sliafuuan Tnsawizwan
tetraradiate conidia MWALAALTIENINESY (gbal and Webster (1973a) inudn Tafl
- 1 dP o L é‘:v - o=l aid 1 o - Il
Wowalignduldielueseinia  uansnilfenuialideesfiiuvaainiineguunn
Wiy Beltrania rhombica, Pestalotia sp., Thozetella sp., Volutella sp. UWaY dematiaceous

; .. 2 " o B
hyphomycetes #19 9 Iaelafiipamanilaragniaduszdrsaniulel uazhuluasaguuaain
(ingold, 1968; Tan and Koh, 1995) %4 Tan uaz Koh (1985) ATEUINWL B. rhombica
vatludoatinaes wasldapliniiduiidszsadosieguuunainegluumsain uay

1 ﬂ‘l’ - e 5 1 g or I g k3
sumanflanunsndiusaldagseanluiuararfoegluinldu
1 1 I T [l ]

@erwanenluafaiilsnuiu 35 ana 48 alddharmnsnduwunatnld Tauanndase
unrdrraimenhuuranilwanauasnamtleseadssinalnelay Tubaki et af.
(1983) W&z Hywel-Jones (1990, 1991, unpubl. cbs.) Anvs Ingoldian fungi WEN 20 LAY

2 [l £ 1 v
¢ atlFd mouardu  WerAnusnnlunisAneluaiail 1Xun Angiospora sp.  Uaz
Triscelophorus sp. IstinTanLatsalananaAfvifiusiataasatIuAtulnuIeu
Dafueneu 2541 TeaanAaedny Tubaki ef al. (1983) uar Hywel-Jones (1990, 1991,
g 1%

unpubl. obs.) 831 Sivichai {2000) WminisAaneulastiviewldfldus B uinilunan
wil wudimdaulnaPuninmzuazissguwienliidunwen ascomycetes HRtagIuieed

wuwan Ingoldian fungi
e ; - -y e - P
wenaniganudnmanulunisdnmafiladtaiuiisneunt luswadauasdealys
W% Anguillospora sp., Beltrania rhombica, Dwayaangam sp., Flabeliospora mutiradiata,
F. verticillata, Ingoidiella hamata, Isthmolricladia spp., Tricladiurm  aciculum,
Triscelophorus acuminatus WaT Varicosporium macrosporum (Nawawi, 1974a, b,
1975a, b, 1976a, b, 1985a, b; Tan and Koh, 1995) araliasanyisdnutramaildanin

nanRianaad glainia seeasunssuldinadioaaiu

4.2 A29879U
Taianasfusat1edrlusisiisnlnaiuufiuniifusmatanasluinaudowan
wazfueney a0 4 Af Bnndalifuinsswudinised 5 liunueylugey 0.59-2.48
conidia‘ml TaiBunnutaanitinuluscetnaves 100-1000 win unistiududn Weadlu
Il [ a a %’ = - 1l -:;d =2 g | ni - ¥ g
wwasrndLiatiAuraes iy fufludnatinefinlunnsdneamdn  Ietsaiwulusaatineun
Judawluyldiun Anguilospora sp. uae dematiaceous fungi laifatwu hyphomycetes

au uileufivulunes duRaatumeauaes Iogbal kax Webster (1973a) Minulatiiae
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afafifhuuaniaandmaniidly sigmoid wia g1 vnldaglddn TatiAeiiduuandaulvg)

o ar

gnanduetlunas

d & - w 1 ’0‘
15149 5 3 uaulatidelusaeenaun

Collections Wk 8 Wk 10 Wk 12 Wk 14
famnau famnAu et fus"tu
aaifiudoting

A | 460 444 320 164
ST 458 729 137 134
agd Il 826 648 183 149
ﬁﬂ‘ﬁ v 740 828 413 145
conidia /| 2484 2649 1053 592
conidia /ml 2.48 2.64 1.05 0.59
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4.3 pyatrealulsl

v oo 1 e g pal & o Ve o T e 5
PinmsAnwidesiansinetnlutieguuiuiu Indiuifunseiiuietinaes
> v )
e 1 A% Tuden nangran wuden alladaaduinuludedanesdiuas 14 allddusy
d’l’ ﬁ: ] ] ::’ l=ll o s [l ] g i 1
CIANWLILIAH ARWLYN 4 AANINUAIBUIN A9 Anguiliospora sp. WAL Triscelophorus sp.iTu
1 1 | 2
Wiy ludiatiades (aref 4) waseiuiueswdmaudn Tuldidumdseasin
; o ¥ ¥ - o B R
Tnadlaluldanleglunn  viaudurclalidengaainlulflleglugy  damdaliawnaso
. ‘u:ll L% 1 ‘g T+ oy s‘{ l 1 ?; ::' - a
colonize lulinviunnegludy afniafldsaunniv uazdseseanunludy sandugnandy
Tnaviasena uassonmaiuiudes
= 1 =ﬁl =il ur v 1 L t
annguuileinunanludetneluld Aa sngu ascomycetes ImeRzATIAWU
ascus 7l ascospore UsraaLifluaiuauIIn waNANTEINY dematiaceous fungi Envane

aia¥ lunulusatinaas

o =
5. ﬂ'\‘i‘I.LEInl%@‘é"ﬂ‘l;i‘LﬂuL%’au‘a‘i!ﬂﬁ

o o 5 X ¥ . ¥ 4
AINNITUNFBE RSN EIRENLLE M TR R LAz e NiEa T TnenTa lailise
flaan Wiasmdiu hyphal tip 389a18s9iean WillmnziRasuuavnsine suldEesusgns
amnsouenideidgns s 65 lelaas 1§ 24 lalnae (36.9%) fiafalalfiouuems CMA
LAz PDA LasduTaauunginszauana (genus) 191 9 ana «aunu 15 lalaen (23%) 16
Wi Volutella sp. 5 A18WUS Pestalotia sp. 3 aMUWUE uaT Anguillospora sp., Beltrania
rhombica, Helicomyces sp., Robillarda sp., Thozetella sp., Varicosporium sSp.Uuax
Wiesneriomyces sp. 8898y 1 atiug (a9797 6) daudn 41 lalaian (63.1%) liafala
T RN S TATIRTG b KPRy Rt
g i 4 kT . oy o
psreaden I lunisueni@aiifin 2 98n Ae CMA uar PDA Teanatlifinaneuss
3 5 = -=l' ¥ o ol q:il -:; -37
Tdwinzaniusuriisfacainiafide naesauguugiildluniniesss lunimeass
Uwndefiguugi 25°C Wegun)fivien RassAnniadumne qigransesulis

aFalptlime fae
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Genus anueuziailife quu

Anguillospora sp. Tnfideusnavtas 315190797 Afudusiiasaunguiu 1
Wit (B3 FTunm 200-280 x 2-3 dm

Beltrania rhombica Taildeihadidudinnma Srosiimadeuegnan 1
WAl adnin 10 pm gunadmAednade faie
WraNE § hyaline seta 1 fu

Helicomyces sp. {miliAelalidd fvatorad Janwnsduadiefuves 1
(helicoid) 2-3 $au 1uAEUENALENaIITeI unee 32-
65 UM UARZIIARAUNANL vacucle 1WA ML 1-2 du

Pestalotia sp. {AilAEH 5-6 1984 fusiform ﬁlﬁﬁmﬂrﬁ'u 1u: 29-35 x 3
6-9 um & conidial filament 3-9 #1 TatAaussqatninly
acervull #67 HEnwnzEn

Robillarda sp. TafliAesLline fusiform aum 20-40 pm & setae 2-3 4 1
fidnulaneadie

Thozetella sp. TriliRe sigmoid ARTEIAED 1151A 40-6C x 2.5-3 pm 1

Varicosporium sp. TriliRneauen TMaNead HUNUNA TR 197-322 X 1
2-25 um LAETRUANLIL

Volutelia sp. TafliAnadinne aunaian 5-10 um egillungs Aaun 5

Whesneriornyces sp.

TatliAeatin prragmospore § 8-12 1wad ayrafuiluane

dantlatiifn Faqiaa01d 11 LARZIERENIUNA 70-100 X

3-4 um
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a5

e o ol s .

1. mMsATIAMIIATLAENITIR luAIBtE AN
o B P @ i sy g1
nraraiuduLirliFeRlTin lusee1anealnedd total plate count WULRNIONUT®

Tuvasluad uasvaairiaaglugeg 2.3 x 10° 74 3.4 x 10° cfu/ml gz 5 x 10° T4 3.2 x 10°

1 13
cfu/ml Amus1ay FehiipuuandiuagidudAyneada (P> 0.05) wudetiunn

t 7 (] 1
gegalusaatissesalialudlanii 10 (nanaseudenan) TnathitulladadAnilug
u

saBunandelusatiranas

nsesaatiuauaulailirenidinlaunisdiend 3 o8ia WAun MTT, acridine orange WAL
DAPI wudn nsfiensau@ acridine orange uaz DAPI Iafideiilefiausinissesdingandd

r

MTT intiesifiannsunnsineiuateiteddumnesdn winisldd MTT amanndndlas
anldndeaanssadsssualun1sasean s AITAN BuEAiR acridine orange Uz DAPI
Fadldndeaqanssmiiia florescent FahAA MTT lumsfinenseld usswudnTafliie
Turasinl uaziinfliedauinisrendinagludag 44-77% uaz 42-69% mudnay el

WANFN9RE NN Tad Aty

2. nsAnmnmssanTisradaiidasuiandluaniozde qludanifiifinng

lafliaes 4 giefidnAnwludesliTRnas 16un Anguiiospora sp., Helicomyces
sp., Thozetella sp. Uz Volutelia sp. Hetuidasluirluaniaglieanieidunay 7 34 d
wWeflruwinssenTinsnaduane 83-88 % an1Af Wiiduunasrasnendiay A lilatiie
] ey 1 o d‘ 1 ar 1 1 1 = é = [ L8 wdea,
¥Fimrangandrlatideiieyludedaadvduasiin lusrsuri Teliulefigudnirsestin
\WiEl 42-77%

P PP ) 9 o s - '3 oy ‘

Welnifeegluaniezuiadiuieat 10 Falue wunfuefiauAnirrentinanaseting
N aaes 3-45% TaetalliReans Anguilospora sp. Was Helicomyces sp. Hilluane

waAuazduIaluaingn Thozetella sp. uaT Volutefia sp. azfinlefinusinssanTingandd

3. Anuvanwattrandaslugaetig

Suunafindes et et fhedret wariatnalulsl 1 35 ane 48 aTEd Tao
anAuplindnrnzeadlatime s"lmulmgﬁ'wmﬂuﬂnﬁu hyphomycetes  WUINGH
coelomycetes 3 ANA WAT basidiomycetes IWe 1 ang ‘i"]ﬁiwuﬂﬂﬂﬁlqm AB Anguillospora

sp. WRY Triscelophorus sp.
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TeiliRefinulusiaednain lAun  Anguiltospora sp. uazsilungu  dematiaceous
mlaic o =l : Sl Mo a a - i

hyphomycetes iWlunanidlailifsgiianasd bideuwuaiiafifluuan Wasanwanfisiuan

gnandulfialauesennia Jawuannlusastinavias dvsumetnelululadide vy
1 il . . ] e o ‘i d -

1Dt A Anguillospora sp. WAT Triscelophorus sp. s TuAwL luwes usnannugany

?ﬂmiu ascomycetes War dematiaceous hyphomycetes

o <
4, n"l‘i'll.Elﬂl.%‘Elll‘iﬂYlﬁ

q
'

wanideLigvainsatinanastiuaTinsRsnTe PDA uar CMA liviamun 65 la
Tnan widwunailalfiias 15 lalsian loun Volutelia sp. 5 &eWug, Pestalotia sp. 3
ﬂ’mﬁuf;‘f 20N Anguiliospora sp., Beltrania rhombica, Helicomyces sp., Robiflarda

sp., Thozetella sp., Varicosporium sp. Wax Wiesneriomyces sp. 898y 1a18AUS
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