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unAnta (Abstract)

m‘sutmmﬂﬂuﬁ:ﬂmﬂs‘i’aafin’lmﬂuﬁnmﬁu
'lé'mnﬂ‘:gﬁumunﬂﬂ DNBUILI JWWIALNT

Nnfmatlatauinny 456 ﬁ'uathﬁi\lﬁ'sauswmnﬂwgﬁumuﬂmﬂ anawn
Wi Aniaeg I3 3 A% seihadaungAdnoy 2538 Sudausunay 2539 lathan
Y o v < . . . . . ..
UENINNIYITNIIAN ) AB spore discharging, spore oozing, medulla dissecting WAL fruiting
. v & vy pps |
body crushing 1#31Medu 393 lalwan Mmsusnan ascospore 1ThASTATgAUazThuih
dg o & < & P 2 as
ningnddglumsusnnwnzitiumsaamsvuidavanidenau giiaend aglulawau
' | Vet & a o 4 < v [T d
uil ascospore Muanlatilawudmsianuazmsidulafmanninasldiamsause Tu
Q‘I’ 7. AJ ¥ 8/ s 1] \ A o
msusnnaNiillaluannfifinsonadeuanaldud 24 Matii uddilEndnnuann
filaknansoasndavanale

Three collections of lichens were made during November 1995 to December
1996 from Puteen Suan-sai Forest, Amphor Nahaew, Loei Province. Four hundread and
fifty-six lichen samples from these collections were used to isolate fungal partner from
lichens by various techniques; spore discharging, spore oozing, medulla dissecting and
fruiting body crushing. There are three hundread and ninety three fungus isolated from
these lichen samples. Ascospore is the target of this isolation because it is the best
technique to get authentic of lichenized fungi by minimizing contamination with their
lichenicolous fungi. However the isolated ascospores have very low rates of germination
and growth. Therefore, other techniques were employed for fungal isolation. Twenty-four

of fungus are identified to genus, but large number of fungus remain unidentified.
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MITNN 9 u.am'uaaqauazﬁumaqlamu ANVIULYDY ascospore LATITUIU 33

Tsanmiuenlalumsifiudaiaan 1

aTA 10 l,l,am%'aaqau,azzfﬁmaﬂamu ANVUZUDY ascospore WATINUIU 41
Talaanuandeidene qanmsiiudmatnased 2

MINA 11 uam%'aaqauazzrﬁmaﬂaLnu ANYMUZYDI ascospore UAZIUIU 47
Tolmanniuenmediane qanmsiiudatnaid 3
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1.umn

lavaud ol udafiziniia AIINMIsaY SINA ULV T o e wuaziy
(symbiosis) vaelalaluaawiwmias (mycobiont partner) léfuds wazTwlnlusauy
Wmas (photobiont parmer) laud &Why (algae) WiommheddmunahiGy
(cyanobacteria) lasifiguuuumsiasadulawandalunnnuszamielosiuds samse
finaalsWadhmhiiduanaiawnsdnnasaiiunid udgmhllfiwensiady
Wule  dwusmhmbitlestusuansandunadonliiusme Wy Yasnuduasean
?«ﬁé’amﬁlﬂammfﬂm’%’umnmqmﬁmfu,azmﬂ'qﬁ'mazamivw'lﬁ'ufimws"m (Ahmadjian and
Hale, 1973) 1amuﬁ§ﬂuuumsm%nvuﬁu‘[mLﬂué'aé'a (thallas) BHAAN 9 Ad (gﬂﬁ 1)
1) A3dlad (Crustose type) Sadaiianvasiuuivunwuusuiouduiud
zaAY
2) MWalad (Foliose type) S'aé'aﬁé'ﬂummﬂuuduﬂé’w’lu’lﬁlmzﬁﬂﬁafjmﬁ'ﬂ
cmsduleiauaansaaanaanlade
3) W3Alad (Fruticose type) Sadmanwnithudusmuazuanieiulgathadass
vinagnidamzAufiagardasanlasisinamn: fa Taadwha (holdfast)
4) duAIylad (Squamulose type) Sadanianvusihudurn waatumsuani

PR <
ULNAALEN 9

15 ¥ —— Upper cortex

Uppet cortex Algal layer

Alzal Laver Medulla
Lower cortex

Medulla
Rhizines

CRUSTOSE FOLIOSE

Cortex
Algat layer

Medulia

{core may be hollow or solid)
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2
latausn 9 mmuwu'lﬂmlﬂ nnamwamanlan ”lamummsmmmnﬁq Tad
ziludulal faudiu fawhud Tumaany wieaunin matmnszmmﬂuﬂmwaa
1o (Elix, 1994) wWulhanuvianvausiinuadlaiay (species diversity) uuwwn*] Y
anwamanuszfinanhluwedifanwomalnd Wy wedeudu (Seaward,
1977) lawewliiagduiiniudansdmsndia smomaludnweamaen dy uay
ﬁwﬁ'mﬁ'amiﬁ'qanzﬁumﬁ%ﬁ'ﬁqmmzﬁ d159I5I5NDA (natural products) TALATIMNS
avEULAITIWUImSENA ldn laeuudiUssane 700 w0 (Huneck was Yoshimura,
1996) %«ﬂumsﬁlﬂwu'luﬁﬁgumﬁu‘] asesnanansahinliusslsmiifiuminm
Lalujtas Uffueas wasassssumanlainuaiugingn gmbhanldathanitg
YN m'luaﬂumvmud'mﬂsznamlaqmauu’lwsvaqm'mums'd;_]mumwamlum
Wizt (Culberson, 1979; Hale, 1974) WazfsssumAmhanyhnseayansa napaau
msﬂaumvu”{muawumawuwaﬂumﬂamsm dwdudsumamanidglsy lawaugald
Wuastimetinw (bio-indicator) Lwamsﬂaau (monitor) nmmwmqmmﬂamqmw
TN mmmﬂmmmu‘lamuﬂawm MaImaIfae wu'lamuaﬂnawmu,aummmﬂ
wnaniliwulaau  (Boonpragob et. al, 1989; Boonpragob and Nash 1990;
Boonpragob and Nash 1991)
msannlaeululsenalng Sudulas  Vainio (1990) ¥rausinledsiusia
matnlatrunnmein Jniaanaludl a.7.1909  waslgnnadauiemainmmans
whaunsnudwiavalawuiiwundudalalaway (Discolichens) 77 uiie W
TulawAy (Pyrenolichens) 16 silauaslawnulunguieladunlasingla (Lichens Fungi
Imperfecti) 28 wiln vu 95 ofla  @aan Paulson, F.L.S. (1930)ldTamaithan
sunnlaauiiimesh Tvingnugianni wiaadunmanieinmnenansls 30 wia
War Isao Yoshim:ra (1978) lansiasavielowy Fuflusmateil Mr. E Wamcke 10
WaNEMANT MaeuInsnIUTINNNUsSTInAlny sauwmile wulaaus oy 27 ¥ Tag
matnanamRuSnn BluRRsAnsiWef Botanisk Institute Arthus Universitet uasi
Botanical Museum, The University of Copenhagen 12l w.e. 2535-2536 P.Wolesley
Wae Dr.B.Aquirre-Hudson Iﬂ'%'ULﬁunuaﬁ'uaguq1n British Museum of Natural History
Tindm  waznunalawulusznalng Tosiuidnnilaesgnm-ys  Swia
Fralval uazvhowuta Jamiagnanil Useliuvihwulaweudszanm 139 oile (Wolseley,
1995) T.mlai;dLLﬁ":US:Mﬂlﬂﬂﬁn'\iﬁﬂuﬂamuﬁ'uﬁ'aﬂmn WaTMSARNARIUINTITG
aszhlatinddsrnanyssing 'uauafnﬂaul,aﬂﬂLﬂmnumam 1amunﬁﬂmman
FulsTudiena 9 lwlaianansathéaathaiu mﬁnmtﬂ%ﬂumﬂﬁlﬁlﬂﬂauawumu
fupynINITIU



ANUMINNAIBERIN U latau (Diversity of fungi in lichen)

Lﬁamﬂamuﬁmsw‘%mLﬁuimﬁ'wu,a:dau'lwnﬂ;immsnﬁwmsm:Lﬁvﬂqlﬂ"luﬁ'aq
Ufuanmsleamsladanin (fermentor) vidawneluGouiwe (greenhouse) WAFIINTO
WA (mycobiont) °naﬂﬁmnmﬂﬂamummmsmm Lam'[ummsl,amwa‘lusﬂvmufa
USan3 (pure culture) loTaelaiqaed] s (photobiont) agiay

msﬁnmswmnlamu‘lu{hwumumsﬁnmuaamnTmumww zUszinalnediala
welimsdnyanday  dwlulsumadingy anigansm e Al wazwassuilles
msuﬂnﬂmnlamumaﬁnmamamwmwm«auﬂsmﬁm (taxonomy) Wazd3sING
(physiology) ~ (Crittenden, 1991) lasfithvansfasndnasiaiivnmiia (novel
metabohtes) ﬁ‘lﬂmﬂﬂ'ﬁtaﬂwm\mmaLwaﬂsu‘[ﬂﬁu"'lul,mmmw (BUASHAM usnic acid
mamnmsaﬂmmsmnﬁssummnﬂmmntLaleﬂ')uﬁnﬂﬂﬂ"luimU;aﬁmwﬂsw

sw*nwu'lulaLﬂuumwm'lmﬂuamﬂauﬂa Minaliinlaau (lichenized fungi
or lichen-forming fungi) flUi’lﬂElgU‘lJﬁiiJE);ﬂﬁlﬂLﬂﬂ (lichenicolous fungi) ﬂwna'lw
Lﬁﬂlamud'm'lwnhﬂuﬂ'lu Subdivision Ascomycotina éﬂ Hawksworth (1995) Uszane
NI 13,250 - viaAnillu 46.25 % vaenlungy Ascomycotina ( Fauhiu
21 % ummmu‘nmwum) (mmn 1) U Subdivision Ascomycotina wu 13 1dn
46 Nﬁ'mﬂumnna'lmnmlamu‘[mummsaimaﬂmu (Manndl 1) war 3 4 WA
wweiifunidelidelaweulosns  dusily Subdivision Basidiomycotina Wa
Deuteromycotina (Mitosporic fungi) R:wusifa s lataulalas

‘J o n‘; al J Y e . .. |J
MINN 1 llﬂﬂ\i‘nu')u‘ﬂﬂﬂﬂﬂ\iﬂﬂﬁlLﬂﬁiWﬂﬂB‘IWLﬂﬂlﬂlﬂu‘lﬂ subdivisions f4 9
(Crittenden, 1991)

Subdivisions Mougile () | Swgiienineliielatey | aadh (%)
Ascomycotina 28,650 13,250 46.2
Basidiomycotina 16,000 50 0.3
Deuteromycotina 17,000 200 1.1
Mastigomycotina 1,170 1 0.0
Myxomycota 625 ?2 ?0.3
Zygomycotina 765 0 0

RPEY 64,200 13,500 21




4

maguuviaaglulaiay (lichenicolous fungi) Whusiegluzuusan (parasite

(obligate pathogen or gall forming]), ﬁﬁﬁ’iﬂ’lmﬁﬂ (commensals [parasymbiont]),¥38

ugulUslw (saprophyte) waslatau  wudiiszana 300 #n8 1,000 zile dnaglu

Subdivision Ascomycotina, Basidiomycotina (8¢ Deuteromycotina (mitosporic fungi ) T

anamzwulddasuulawuiifionsionlud (depsides) wiaawdlay (depsidones) Wl

WJﬂﬁL‘ﬂu non-obligate  species LLé’ﬂqzwuﬁv'qm'lu Subdivision  Ascomycotina,

Basidiomycotina 4@z Deuteromycotina TN MM aansoutaandmienua:

arudusadalmile (lichnicolous lichen) wannil lichenicolous fungi #NNNAABAST
arnansiafivalaruniaaasauiuindas (Hawksworth, 1995)

Msusnnlaey
mﬂﬁﬂﬁ'lﬁ‘lumsuunuazt,gﬂﬁwﬁfia'lﬁlﬁﬂhmmﬂumﬂﬁﬂLﬁmﬁuﬁ'umsuﬂm"ﬁya

Punsdinll  winiidebiAalaeuieiyldtnhnswan  lichenicolous waztlgymdl
éwﬁ'nﬁnﬂszmswﬁqﬁamsﬂutﬁauumqﬁun%‘tﬁ'u TasawizatnBa 9 1wan saprophytes
WBntsusnsreannnlawey gl
1. wanlaeld Ascospore

Ascospore ﬂaﬁwmaswuuma'lz‘r'lumsmmﬂwuﬁ ascospore JuTulanuasaiugi
usanﬁ'um'swuaumutﬂmmuné‘mmauﬂmﬁﬂ'lumsuﬂnmuwusuaqmmnlamu Ms
win ascospore YN IaAuhlalanTy ascospore FAGA (eject Waa discharge) aanIN
'luamwmmwsaumuaﬂ Fuhlalasda ascocarp %39 fruiting body uuth: U35
Bwds  udsaly dlasgninaanan sniuthe spore fignudagaaninlivhmsimne
Lamuuaﬂmsmmwaswmwmvaumaw muUn@ ascospore azvanlunaeeiu alad
inandldnaszna 2-4 Al dlasunriinamlium 4-5 Tu agnlsimaiing
muhslasuasniinalwidelaweuluned Peltigerales @aN3898n (germinate) 16 weilal
mm'snm%sylﬁﬂm(growth)sialﬂlﬁ'tﬁalﬂﬁejuaqmws’wﬂ'lummsg‘gmﬁ;a (Stocker-
Worgotter, 1995)

Taddafihanresmsusnnanndaislaeulosly ascospore NAB ascospore
Uszanaw 50 % Laisnansevanldlumsmnzides weswuhadesuanialnalatmuiinlad
iwudmsveniigen Waladuazvgilaglatan athalsiiona ascospore wanwilndins
sanflunnsniude w©nth, liven viavenud liwdusadhuduly dudu lunsdlaad
U8Y Ramalina ecklonii M8iannu 5 §UawiReaean , dUa$upe Cetraria ciliaris nﬂmh
Tuewnsdsads wwde 6 FUavidean ﬂqwnmmwmamanmanumaﬂasna
dWNY (photobiont) Wazans ananawdanls (bark extracts) (Ahmadejian, 1993)
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A ()

A 2 uans ascospore milache BT lAR Aty
A) Globose and simple (1-celled) B) Ellipsoid and simple (1-celled)
C) 1-septate (2-celled) D) Polarilocular E) Mischoblastiomerph
F) 3-septate (4-celled) G) 8-septate (9-celled) H) 4-distoseptate
(Pyrenula type) I) Submuriform J) Muriform (Hawksworth, 1984)

2. uanlay ¥ Conidia

uanNMsuensIatly ascospore Wi wuhlawaulungu Caticium sp.,
Lecanectis sp. W8 Opegrapha sp. #3N conidia ¥38 pycnidiospore ﬁ"JEl(Vobis
waz Howksworth, 1981) conidia'mzhffmmsmanuam’%mv‘ﬂmﬁ'u‘lﬂlﬁ'

3. WgNIIN Soredia AL Isidia

d1935U soredia waz isidia (g‘dﬁ 3) Adnsolslumsusnladuiuudsnsns
duilau (contamination) ﬁaat%aqﬁuw%zf‘é’ngqLLm'Ia'I‘mamwﬁLLﬂﬂﬁaaﬁ%‘ﬁq:ﬁmﬁtﬁm
wulalei5inhmsuenan ascospore



4. wanlpgld Medulla
4J v Y o 9/ ot [ v v ) o u:da, v =g
msuennineitinlateudsiiaenandnduliammnsomlesiielsunnsiae
usnduls,nntuagan (medulla) Y5989 (Ahmadjian waz Hale, 1973) 33iivhing
o & ar 1 ¥ g ¥ YV ocdd Y oo o
ANTUNYIIINMIBDENNTANIWIZIAIIUY INSIRINED  PsuenaasSatig s msus
‘J . . . -7 s v ¥ S/ 73
fraglulatau (lichenicolous fungi) Uuaglusadauds mslindasganssminnaseuidy
1] 1 ] 3 = Qs k74 [ 4
lemilianusnanuusnsusuradsmaassinsananiule vlalgansuen
v&’d 3 t:’ L] ¥ o AJ
aldifimsnnelvifinlawuuasniaglulow
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Uil 3 wamsduiimasyaslaiey
A) Thallus fragmentatoin B) Fragmentation region C) Lateral spinule D) Isidia
E) Blastidia F) Phyllidium G) Schizidium H) Goniocyst I) Homocyst J) Soredia
formed from erode surface K) Soredia formed in soralium L) Soredia formed from

recurved lower cortex (labriform) (Hawksworth, 1984)




PHOTOBIONT MYCOBIONT depsones ‘—\ /——— depsidones (C)
tri-/tetradepsides
/—. P

para-depsides (A, B)

dibenzofurans

i

meta-depsides ._W
[ -orcinols orcinols

{ ESTERIFICATION|

pﬂmar}‘
compounds

mannitol phenolic acid precursors

!

CH3
HO@COOH
sugars
OF
PENTOSE v——- polysaccharides ‘
PHOSPKATE CYCLE (K) orsellinic acic
glycolysie }
acetyl Cod o COOE

[SHIKIMIC ACID PATHWAY]

malony! polyketide précurscrs
Coa

terphenyk phenyl-
quinones pyvruvic acid 1 \ 1

MEVA LONICT ACETATE-MALONATE }

ACID PATHWAY PATHWAY
oligopeptides ‘
polypeptides
phenylalanine sterols usnic acids (I}
‘ TCA CYCLE
carotenoide l xanthones (D)
b 1 oxalacetate |
pulvﬁnc acid -terpenes H} ‘ -anthragulnones {E)
derivatives (F,G)

higher aliphatic
acids (J)

d Y -
JUN 4 udM pathway msasnasunriiovaslownu
(Hawksworth, 1984)
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amauninnlaeu

Uszanuhlasnessum@ (natural products) AT 700 #IA  NENIUIN
Toaniineliifnlaeuaeiu(Huneck uay Yoshimura, 1996) Tuswuil 350 wilafiu
NsWINANNALYT (secondary metabolites) FratNTIdRRBRIISIMAIIAD aliphatic

acid, para-depsides, meta~-depsides, depsidones, benzyl esters, dibenzofurans, usnic acids,

. Ly d
xanthones, anthraquinones WWa¥ terpenoids muam'lugﬂw 5

CH,00C CH,COOH CH;
H OH %\(co—o ~OH
COOH ) L
CHy(CH,),, o™ "o 7 coH

Aliphatic acids.

|

CH,
PARA-DEPSIDE
LECANORIC ACID

CH, O CH,
CaH, OH AN o OH
_A\_CO—0 COH
/
S ! HO o) CO,H
CH;0 OH CH,0 CsH, CHO CH
3
’ META-DEPSIDE .
SEKIKAIC ACID DEPSIDONE
VIRENSIC ACID
CHs CO,H CgH
2 CqH. st11
CO—OCH 1 3ty CO,H
2 N OH
i
HO OH 7> ch, CH;0 O OH
CH, OH 0
BENZYL ESTER
ALECTORIALIC ACID Dé?gi’ﬁ?g‘@g
OH 0 CH, O OH
c 3
Hy HyC COCH,
HO O Q OH O |
o CH,;0 0 OCHj
CH,0C ’
XANTHONE
USNIC ACID - LICHEXANTHONE
OH O OH
CH(OH)CsH, 4
HO . . . OH
o
ANTHRAQUINONE TRITERPENE
AVERYTHRIN ZEORIN

P @ a . PR K %
;iﬂw 5 udamlaseaaunegtinuasas secondary metabolites ‘Vl‘i’lﬂE]Imﬂﬂl’;\tﬂuﬂi’N(Nash I, 1996)
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NMABNHN  (secondary  metabolites) Mnlawugnasiivanlagsmnsiinaadi

. . . . LY o 9/ 1Y [ a o
photobiont ‘W%E) lichenicolous fungi LANLAYIVNNIY 31JLL‘U'U?Jaﬁﬂ1§ﬂﬁﬁﬁﬁﬁinﬁlﬂguajﬂ

wdalaithe 3 wuude

Al UV ar =
1) AEIUBINY photobiont Tulataumusssumi
:J v [ . ‘J ¥/ ; Vv o W
2) \ABWANNY photobiont Tulawauiiadhauanlmiluraslfiaams

¥/ v 1] a’ \d o
3) na@nseasnlatesliifsganu photobiont

<t \J o . -ﬁw oy &‘
HINWIUN NIAIWIN mycobiont ‘Luamwwaqmamqwﬁ (pure culture) dN5D

¥/ o ¥ Vas AJ
FAINATUNBUR mm'ﬁ‘lﬂ M Llﬂﬂ\ﬂuﬂ'\ﬂ\iﬂ 2

o d v X ¥
MINN 2 UIMFITHTN(mycobiont) @51 lalumsides (culture) (Lawrey, 1984)

Lichen Mycobiont

Substances Produced

Source

Candelariella vitellinag

Xanthoria and Caloplaca
spp.

Cladonia macilenta, C.
pryxidara. C. chlorophaeca

Lecanora rupicola

Lecanora chiarcrera

Cladonia cristatella

Ramalina crassa. R,
rasudace

Bombyliospora japonica,
Anaptycehia hypoleuca
Cladoma erispa
Acrosevphus
sphaerophoroides

Cladonia bellidiflora

Pulvinic acid. pulvinic
dilactone, calycin, vulpiniq

|
acid

Parietin, erythritol, emodin.

teloschistin, fragilin,
fallacinal, 2-chloroemodin

Orsellinic acid. haematomic
acid I
Roccellic acid, cugenitol,
cugenitin, sordidone
Gangaleoidin

Usnic acid. didymic acid,
rhodocladonic acid

Usnic acid, salazinic cid

Zcorin

S¢uamatic acid
Calycin, skyrin

Bellidiflorin, skyrin

Thomas (1939): Moshach
(1969)

'l'lgomas (1939);
Tomaselli (1957):
Piatelli & de Nicola

_ (1968); Nakano et al.

(1972)
Hess (1959)

Fox & Hunccek (1969)

Santesson (1969)
Castle & Kubsch (1949)

Komiva & Shibata (1969)
Ejiri & Shibata
(1974); Shibata (1974)

Ejiri & Shibata (1975)
Shibata (1974)

Shibata (1974)




(Ahmadjian, 1993)

a} 4 o . o P 1
PITNN 3 UFNFIT secondary compounds HT1H mycobiont W free-living d99uU

Mycobiont and Natural
Chemistry

Compounds Produced
in Culture

References

Aspergillus parasiticus®

Aspergillus terreus®

Aspergillus unguis®

Aspergillus versicolor®

Caloplaca ferruginea,
Xanthoria calcicola,
X. elegans, X. fallax,
X. parietina

Candelariella vitellina
(stictaurin)

Cladonia crispata
(squamatic acid)

Cladonia cristatella (bar-
batic acid, didymic
acid. usnic acid)

Cladonia grayi (4-0-
demethylsphaero-
phorin), grayanic acid,
4-0-demethylgrayanic
acid)

Dimelaena oreina (gy-
rophoric acid, usnic
acid)

Lecanora chlarotera

Lecanora dispersa
(2.7-dichloroli-
chexanthose)

Lecanora rupicola (atra-
norin, chloroatranorin.
thiophanic acid.
roccellic acid)

Pvricularia®

Ramalina crassa, (atra-
norin, salazinic acid.
usnic acid)

Ramalina pertusa

Ramalina siliquosa
(atranorin, protocetra-
ric acid, usnic acid)

Ramalina subbreviuscula
(salazinic acid. divari-
catic acid)

Ramalina subcompla-
nata (salazinic acid,
sekikaic acid deriv-
atives)

Ramalina vasudac

b

Stereocanlon curtatum
(atranorin, miriguidic
acid)

Trypethelium eluteriae

Usnea flexilis (salazinic
acid. usnic acid, pro-
tocetraric acid)

Norsolorinic acid
4-0-demethylbarbatic acid
Unguinol (depsidone)
Norsolorinic acid
Anthraquinones,

Vulpinic acid
Squamatic acid

Didymic acid

Same as in natural lichen

Gyrophoric acid

Gangaleodin
Pannarin, dechloropanna-
rin, argopsin

Roccellic acid

Lecanoric acid
Usnic acid, salazinic acid

Usnic acid

4-0-demethylbarbatic acid.

usnic acid

4-0-demethylbarbatic acid

4-0-demethylbarbatic acid

Usnic acid

l.ecanoric acid

1.2-naphthoquinones
Protocetraric acid. sala-
7inic acid

Lee et al. (1971

Yamamoto et al. (1976)

Stodola et al. (1972)

Hamasaki et al. (1967)

Piatelli and de Nicola
(1968); Nakano et al.
(1972): Renner and
Gerstner (1978);
Honegger and Kutasi
(1990)

Mosbach (1969)

Ejiri and Shibata (1975)

Ahmadjian and Jacobs
(1983)

Culberson and Armaleo
(1992)

Ahmadjian and Culber-
son (unpublished)

Santesson (1969)
Leuckert et al. (1990)

Fox and Huneck (1969)

Umezawa et al. (1974)

Komiya and Shibata,
(1969):. Kurokawa
(1971)

Hamada (1991)

Hamada and Ueno
(1987); Hamada (1989,
1991)

Hamada (1988)

Hamada (1988)

Komiya and Shibata
(1969}
Hamada and Ucno (1990)

Mathey et al. (198M
Yoshimura et al. (1989)
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Fommlng Foinmmans 2
maadalase Betula alnoides Buch. Ham Betulaceae
ﬁaﬁ’ws“.l Castanopsis helferianaA.Dc. Fagaceae
Aau-lastay Elaeocarpus grandiflorus J.E.Smith Elaeocarpaceae
3,"]1']’1 Bombax anceps Pierre Bombaraceae
Hth Michelia floribunda Finet & Gagnep Magnoliaceae
IN Neolitsea sp. Lauraceae

Hru Dalbergia oliveri Gamble Papilionaceae
zm:"\ Garuga pinnata Roxb. Burseraceae
Wi Shorea obtusa Wall Dipterocariaceae
Yarm Sterculia pexa Pierre. Sterculiaceae
It Bambusa sp. Gramineae
WasN Memocylon sp. Memecylaceae
LW, ?;uﬁ’l Oroxylum ingicum Vent. Bigoniaceae
N:ﬂéﬂﬁ'u Adenanthera pavonina Linn. Mimosaceae
mnaﬂ?rmﬂmﬁ Spondias pinnata Kurz Anacardiaceae
UNUY, INLADI Dipterocarpus bandii Kort Dipterocarpaceae
NN Dipterocarpus  sp. Dipterocarpaceae
3n Buchanania florida Schuaer Anacardiaceae
dudiu Dillinia parviflora Griff Dilleniaceae
dnuludn Dillinea ovata Wall ex. Hook Dilleniaceae
asfth Schima wallichii Korth Theaceae

doa0 Croton tiglium Linn Euphorbiaceae
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1ed

Waad

WM, Auth
NERdETY
mnanffmﬂmj
NVY, BN
N

5n

duiiu
duludn
#sath
da06

d o
Ingnenans

Betula alnoides Buch. Ham
Castanopsis helferianaA.Dc.
Elaeocarpus grandiflorus J.E.Smith
Bombax anceps Pierre
Michelia floribunda Finet & Gagnep
Neolitsea sp.

Dalbergia oliveri Gamble
Garuga pinnata Roxb.
Shorea obtusa Wall
Sterculia pexa Pierre.
Bambusa sp.

Memocylon sp.

Oroxylum ingicum Vent.
Adenanthera pavonina Linn.
Spondias pinnata Kurz
Dipterocarpus bandii  Kort
Dipterocarpus  sp.
Buchanania florida Schuaer
Dillinia parviflora Griff
Dillinea ovata Wall ex. Hook
Schima wallichii Korth

Croton tiglium Linn
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Betulaceae
Fagaceae
Elacocarpaceae
Bombaraceae
Magnoliaceae
Lauraceae
Papilionaceae
Burseraceae
Dipterocariaceae
Sterculiaceae
Gramineae
Memecylaceae
Bigoniaceae
Mimosaceae
Anacardiaceae
Dipterocarpaceae
Dipterocarpaceae
Anacardiaceae
Dilleniaceae
Dilleniaceae
Theaceae

Euphorbiaceae
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2.6 mﬁmmzﬁé"numwnagn'su‘imu‘nmlamu Fuunmatnlatauaanitiy
mnanyatineim g msmsanaglasasumaduguinn Wy laweuwn adalag
Wiilaa  TWAToafiT3adadidien (green thallus) §nwoi lobe 1an, lobe lvay wazlWa
Toafifisadadm (grey thallus) nuaus lobe (@0, lobe el thlawmumahiianiiesney
Wana (genus) MLIBMSAIET
2.6.1 nadouammiimuaiidasiy  dsman spot test  danaasildnu
wlasFuaeingaa) (medulla) wardadanussazansuradeulalusaanlss Twunaie
lansenlod wax winiiiauleesih

o 4 o . o o a ..
2.6.2 MIAALUBLYD (cross-section) Lwamsﬁnmamﬁ'mmmum Fruiting body
wazdUas (spores)

2.7 3auansanalatielatau
maiiaildusnnanndatilawmumissues Crittenden (1995) i
* 2.7.1 Spore discharging technique 3371 1 (gﬂﬁ 6) WlauAndIuveINa Fruiting

body (Ascocarp) nansmhszhdunm 172 ldarsamstuiiousan wdarh
mIshBaNin (Surface sterilization) #98 Sodium hypochlorite 0.5 % WU 5 W e
matheahnhnduiishdawdnfiusozun 30 il amanhiathludefshdnly
UBN petri dish 698 petroleum jelly Tarlviiszovhanfiofu 1-2 . Undnathaed
anngiivia &una spore faan windaliwuadafhmsidaudonishnn 2 Su

2.7.2 Spore_discharging technique 559 2 GoWa Fruiting body UazdYIAI33
wWudtanudea 2.7.1 uwivhmszhidass Sodium hypochlorite 0.5 % WU 5 W 3B
Absolute Ethanol W 30 Sinfishesaatssluthnduiishidaudaioly 30 wift 1
matneaninfdauushidudniuda 2.7.1 Lﬂ%’ﬂumms'lmjnn 8 Hluuduom 24

glan

2.7.3 Crushing technique Wa1UKa Fruiting body (Ascocarp) amhmsehidaiiin
(Surface sterilization) #78 Sodium hypochlorite 0.5 % 1 5 W %38 absolute ethanol
Wy 30 SwndiswimatnaluhnduiishiBaudicll 5 il theratheeananld petri
dish (anhnduasluinies udue (Crush) T ascocarp uan 14 loop wume suspension
MMAUVUIMT Comn Meal Agar (CMA) waz Water agar (WA) ﬁuﬁqmwgﬁﬁama:
é’unm’i';aswﬁm%cy?rum



gﬂﬁ 6 WIANITANTULN ascospore INIALNLALAUAILTS spore discharge
(Ahmadjian, 1993)
1. @8an fruiting body
2. AR fruiting body NfaKh

J v 74 4 4 1]
3. - 4. WaslaNenthyludiatnsiasealyy
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oauiilanaaaaiiuidu Ao
2.7.4 Medulla dissecting_technique ¥MSAatuiialle medulla Tatmslasiam
FRUMIULMANENABEN W§IFAENTY medulla BanINAEluaIMS Water agar (WA)
war CMA

. . aad 9 . @ . v &
2.7.5 Spore oozing tecbmgue 351 1 1h Fruiting body ¥®® section warunluih

ﬂau‘nﬂmﬂmﬂma dang spore ‘vmaﬂaaﬂ'nn 13, 6 uaz 24 ﬁ')I&N 9% spore suspension
ﬁ‘lﬂﬂaaumuuawms WA

ol

‘J o . J o
2.7.6 Spore oozing technique 35 2 W1 fruiting body Miu ascocarp N1 surface

sterilization (ULAIAUND 2.7.2 Gy absolute ethanol A fruiting body UMLHUELFLAA
My petroleum jelly mumnaunﬂi‘mmnmaaﬂu ascocarp Q@ suspeension 8ANNINIIAG
ascospore YN 8 Falwauasu 24 Fal swuaasih suspension ﬁ‘lﬂﬂaaﬂmuuawms
\Feada

»

2.7.7 Tissue dissecting technique latﬂu'luﬂzjm‘ﬂaia%"n fruiting body AISUEAT

b 4
<4

vnlataunguilivinlasdaidadaseslawmanmhmssidonfiodudnmishduan
dudasasalwmiihdudn qum Uszanar 1-2 a. thluthasuuewnsidsads dnams
sanvaudulyn

ﬁw'laTmanmﬁuun'lﬁ'mn’i%'méwi’fmﬂu‘lumummngmL?;aﬁqmwgﬁﬁ'aa o
Wuszrznanmuszana 10-145u wnfiduleswentiu  deduleniuenldiamasn
CMA slant *u'uL’z’ivaww‘%mLﬁuﬁuﬁﬁqlﬂLﬁu'luﬁl?mamwnﬁ 4 pamaded iemms
AnmemuaynsiisuuardiTinndall  daushatulaeuiiasiumnnmsuenaSausn
lalszaunadiSafiashinmsusnsranade TagvhmsifiusSnwsmatdulamulin
aunnll 4 avAraLded
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3. HANSANY

3.1 mstiiucatsloweu

msiiumatnlaey o thadudmunny aanwh ey lamsfiudieths
7% 3 ANne

La%d 1 LﬂuﬂﬁstﬁuﬁaathqﬂmﬂqQdunszﬁw‘luszm’wi’uﬁ 4-10 WeAINBY
2538  lagatlatruduoy 240 dretn

2.a%ai 2 Wumsifiusatheduggiunseilusswiniuil 8-12 waumes
2539 lamatnlay $17u 105 Matn

3.a%9 3 Lﬂuﬂ"mﬁué'hath'luqQwunnszv‘h'luszwhﬁuﬁ 15-20 dunau
2539 lamatlaousnnu 111 daedn

3.2 MInvadaugiiovaslatay

uniduraslassmsidslauldvhmsnnaseuriiavadlawy sesaiuanlume
HUINNTT 5 ﬁww%’u"&'au,a:aqmlaqlaLﬂuﬂﬁ'sau51uuwttaﬂqlﬂuﬂ1ﬂwmnmswqﬁ 9,
10 uaz 11

3.3 Mmsugannamatlaweuiilasius

msusnnamatilaluinumenadusnsewieiuil | 4-10  woASmeu
2538 133 crushing HB9dS1An nndatnlawmunumaiisinsousns lamay 125
Tolwan Fwausaslumsdl 7 s

msusanmatnlaruiinunussieiudl 8-12 WOHMAN 2539 U
105 satn  lédhnsusnaieds spore discharging (38 £.7.1), crushing, medulla
dissecting WaT spore oozeing (35 2.7.5) nsusnazldis spore discharging wWag medulla
dissecting (Hundnfauwmnlilana Jnhdetn lowwnuenneeds crushing dmdu
78 spore oozeing (38 2.7.5)lamAans vhnusragulaieu vdathertin msuen
Tuadiilasnsousnsld 99 loloan  wamsuendaesasa leusaslilumsndl 6
Uaz 7 MuUMAU

msueannmatnlaeuiinunasswinedull 10-15 Sunew 2539 $nou
111 et lahmsuanneeia spore discharging (33 2.7.2), crushing, medulla
dissecting, tissue cutting ILa¥ spore oozeing (35 2.7.6) msuwunazldis spore discharging
Waz medulla dissecting Aaumnlallduads thénats lawmuanuens 18235 crushing uay
tissue cutting MNMAU §IU3F spore oozeing (35 2.7.6) lanaaasrhiusiathelaiau
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mou 7 Methn msunnluadiifmansousanldsy 168 lolaan  wamsusns
at35ene qlauaas 1iluasnd 6 uaz 7 suggu

ilasnamsuenneaeis spore discharging (337 2.7.1 waz 2.7.2) lg ascospore
aanaMiay (Uszanm 1-3 ascospore @a fruiting body) wazaasifinmsenioy ALK
IHe39lennaaeld3s ooze spore (33 2.7.6) Ausatelatauminyiay 36, 83, 86, 88,
95, 96, uar 97 MMMIFufmatheatan 3 Feathangis fruiting body ?’lauugni
WUhMsuEn ascospore MEATlansousnaasaaninldifuinauann é’quam‘lugﬂﬁ
7-10

3.4 MINTINFIUNI agnsuﬁmmﬁaw’l’uﬂaoﬂﬁuﬂ ﬂl(ﬁ
J = o & 2 s ] s o &
UBNIINNTNTAIABUBUR UAzENaYaNIIN (Wunaea ﬂﬂg’ﬂ'i’lxi anwuctadUDIMm

b,

iy sexual spore (perfect stage of fungi) uaz conidia (Hunan wimnlalaanionle
ifaza%'wqmwwzn.ﬁ'u'lzﬁqlﬁawﬁwmsmS'J'«Jaaulﬁ'athqvliﬁmm’iﬁ'mzhww’la‘[mawﬁwums
analas namsaadavrilavasnlaudandlilumswd 8

" andlymitnanlelnanmaiiliah sexual stage 38 conidia Tuawnsidgade
Unafldluwasfisms aazgIvrdalanasaumsdassunraulifiimsidunaslid
ssafannlaauatly wamsmasasludiliclianaguald dWasnndasliiomssss

4 J Var 1 aad = a ol <l AJ ¥/ 4
i LWEJ.]MGI’J BUNINIAMIIY wule uazNszEzIANNUNINENaRITESNFUastuIn

2| o o
MIINN 5 Llﬂﬂ\iﬁuﬂﬂaﬁlalﬂuﬂlﬂ‘uwllLﬂﬂi’T

Asiumating

Wudathe | ifludradw | fudietn POV
nlinueslalau A 1 asaf 2 ad 3
Crustose 131 79 37 247
Foliose 95 25 57 177
Fruticose 5 - 7 12
Squamulose 9 1 6 16
Unidentified - - 4 4
Y 240 105 111 456




a' o Vv o b ]
f1INN 6 LLﬂﬂ\i‘ﬂu'JulﬁLﬂuluﬂ'ﬁlLﬂﬂiWﬂ']ﬂ']ﬁﬂ'ﬁﬂ'N |

WUUTAA
Crustose Foliose Fruticose Squamulose PRk
Busnn
Spore discharge 48 7 0 0] 55
Crush 106 113 2 7 228
Tissue 0 18 17 11 46
Medulla 26 22 0 0 48
Ooze 0 15 0 0 15
Isidia 0 1 0 0 1
I 180 176 19 18 393
i 7 uaasinnulalanni UHAMYITHEN
Msiiudlata
Wusat | Hudetn | fiudieta I
Busn adai 1 aai o akail 3
Spore discharge - 41 14 55
Crushing 125 3 90 228
Tissue - - 46 46
Medulla - 45 3 48
Ooze - - 15 15
Isidia - 1 - 1
Y 125 | 100 168 393




- v o v
139N 8 LLﬂmaf]a‘uaﬂiﬁ‘?ﬂmMﬂ’ﬁm‘nQﬁaULLm

Sample No. | msifiusatn Identified fungi
4224 Lﬁuﬁaadwﬂ%ﬁ 1| Haplosporella sp.
4258 Hudathen3ad 1 Torula sp.
4334 | (fiushethansan 1 Torula sp.
4605 Lﬁ‘l.léll"laﬂlwﬂ%iﬁ 1 | Haplosporella sp.
4651 \fudathee$adl 1 | Lacellinopsis sp.

5227B | (udatheaseii 1| Haplosporella sp.
5242 Lﬁuﬁ'vathm%g\:ﬁ 1| Haplosporella sp.
16224 Wusatheased 1 Haplosporella sp.
9 (fiufataesadl 2 | Coniothyrium sp.
12 \fiudraten3ail 2 | Coniothyrium sp.
5,11 Lﬁuﬁlﬁaﬂ"wﬂ%‘?’l 2 | Coniothyrium sp.
26 \fudatea3ed 2 | Curvularia sp.
48 Lﬁué'hazhm%v'qﬁ 2 | Sphaeronema sp.
50 Husothansed 2 Torula sp.
73 fudathen3ad 2 Torula sp.
80 \fudiat a3l 2 | Pestalotia sp.
85 (fudaten3efl 2 | Coniothyrium sp.
86 (Fufeten3l 2 | Fusarium sp.
89 Lﬁuﬁaath\m%ﬁ 2 Nigrospora sp.
97 Lﬁuﬁaadwm%v'qﬁ 2 Pithomyces sp.
101 Lﬁuﬁ'zazhm%v'qﬁ 2 | Haplosporella sp.
102 (fudathen3afl 2 | Pestalotia sp.
104 B Lﬁuﬁ’ﬁaﬂwﬂ%ﬁ 2 Pestalotia sp.

105B,C

[~4 as 1 ar a’
IUMIDENANN 2

Pestalotia sp.
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4 7 o @ wiil g o
SUN 7 udA9 ascospore YUEMNANDNYBNGIDENVINYLAY 3 (MnMsiumata
& o
AN 3)

J s 1) s 1) 3 4
31.]'" 8 LAMN ascospore YANMIDYNNNYLAY 36 (Q')ﬂﬂ'ﬁlﬁumqaﬂ'Nﬂ‘N“ 3)
10833 ooze spore (2.7.6)



2| as v LY ] & o
UM 9 UaeN ascospore YBNFIBENVINELAY 83 ( MAMAUMBENATIN 3) uen

10#A% ooze spore (2.7.6)

ﬂ’ o ' as ) 3 :'
JUN 10 waM9 ascospore 2aNAIBENVINLAY 97 ( MAMSAUABLENATIN 3) wen

10833 ooze spore (2.7.6)
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dnluansdnmn

aleamsive
HaIMsuEnNMINMmatnlaruiilamhmsnunudinou s ahlgfmatilaey
WAy 456 fathe aansausnnlaifiunuidy 303 lalsan NMATE eaiTAe
1. Crushing Wudwou 228 lalaan
. Spore discharge Wudww 55 laluan
. Tissue dissecting  Wudwu 46 lalsian

2
3
4. Medulla disscecting Wudnnu 48 Talman
5. Spore oozeing Wudnnu 15 lolman
6

. WENAN Isidia Wudnou 1 lolman

as v - o ° & & y °
fmatilatauimbhinmsuennluasadl 1 war 2 dwuhillaweusiny 162
s ¥ 1 9/ J .74 1 ] Qs ] \J
fatitlimnsousnnle mmogmimn;ﬂummsnLwn?mﬂmamqmmfi‘lm"ﬁamm
as 1 nl o L4 [] s J’ AJ oy b o \J
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Tawauiiiniadity saprophyte Wag parasite swma’wfmﬁnwsm‘%wlﬁ‘nmL‘%@ﬂiwswﬁﬂa'lmﬂm
lamum’lwumsmscuuummaunauwuﬂﬂau mMs1E3818nn spore discharge Feazle
ascospore MNNAnaARlawulnsaNTUEhAaREnT athalsAmudymildhaaes
ms'lmﬁ spore discharge ﬂﬂa ascospore unmﬂamummsqaﬂ'ﬂm LLazLau'lﬂmmummsq
Alaifimsia3ayda Crittenden (1995) laasullymitlisansausnsladanan

1. dasliven (spore not germinate) 43 %

2. aﬂaﬂﬁnnﬂa’aﬂaanm (spore not discharged) 30%

3. aﬂasqaﬂll,m"luunwswimma (spore 0errmnate but no growth) 19%

uaﬂmnummﬂﬂsﬁmmﬁ spore discharge umnmmamq fruiting body Tluau
Bradaunudy 1 aﬂmmuwumsmsmwaqmmmﬂ saprophyte WU Penicillium sp. %30
Trichoderma  sp. uumﬂsaunaumaw mmnﬂtymu Crittenden  (Personel
communication) lauziily mﬂmqmlﬂmmms'lwwn 6 Hlanuas zIagadasuuin
awnsdmdamelunm 24 #aln dlasn fruiting body avUaay ascospore aaninlu
9 24 $alaausn

ABuwn ascospore amﬁwmﬂﬂmumw'lﬂﬂszauwazimdlumstwn ascospore AifD
M3 ooze spore FBTMNANTALLR ascospore aaﬂmlmﬂummumﬂ atnlsfionaisiaely
lanadnu fruiting body mﬂugﬂmﬂ (dise) R

2.4. MsTRdUMNaynIIo  ilasnniideliialawudiusnnlidha
fruiting body Waz conidia ( Tu mitosporic fungi) vummsn,gﬂu’i'iyauiu'luﬁssumﬁ n
@aqmmsmﬂaaammmmmuu Q\iﬂ'ﬂ,ﬂﬂ'm ﬂmuuﬂmumamlmmaa\aLﬂaﬂuawmstam
ma (aLyN1s inoculate waaquunaulu ua.,mmmﬂmuwa ziwmumsasw\ﬂmﬂuvum
'lvi:uuu (resynthesis) NnMsAnwvalaeless Peltigera sp. Waz Lobaria sp. 1
mycobiont iU Nostoc sp. T photobiont WU’Jﬁﬂﬂiﬁﬁ\iﬁaaﬂﬂN‘lju’mI‘WﬂJ 7 NA.UaEN3
8379 rhizine m‘lﬁnmmumﬂmw 21 (Stocker- -Worgotter, 1995)

2.5. mafiuSnwnniuenle msduSnnsisgniuenladlavnlasmsiiui
guvgll 4 avmwalded  wdnhmsehedadluszay wudsfudulusenudu g dila
umﬂmuuamaﬁn mmvau'lumsmnmﬂmmﬂwuﬁsﬂuﬂauu NNTIENUYBY Ahmadjian
uay mﬂuauamauaq American Type Culture Collection (ATCC) mLﬂuﬂumﬂumﬂwuﬁ
517 Ahamdjian unnlefissls S2cheda (subculture) MNEaBEAUBITHRUTIFUSIW
3% aTcc aléamnmanuan NaramsteFornniuenlaiwuiiisumduill

Mmnavhmsaede (subsulture) 1@
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Tawauiiimaihy saprophyte WAz parasite mmmua:umsmsmlmmLsaﬂ'mmﬂalmnﬂ
latﬂuwﬂ'lwunwsta)smuumnsauaauwunnau Msl35uenain spore discharge Baazle
ascospore MANTRabAnlalnulasnsidedhisianh atlsfmatlymiidhdnuas
Msleis spore discharge ﬂﬂa ascospore uﬂmﬂmﬁumms\:aﬂﬂm lLa»LHu‘lﬂL‘Mmu‘U‘NﬂN
Alaifinsia3ayeie Crittenden (1995) Iaaguilamilaimansausnmlgshunn

1. adaslivan (spore not germinate) 43 %

2. alashignudazaanan (spore not discharged) 30%

3. aﬂas\aamm”lwmsmsmma (spore oelmmate but no growth) 199

uanMNiimsutngaEsa spore discharge ThnnTaIBLY fruiting body 13luanu
Bradauuiiy 1 aﬂmm EWUMSISQYURINFININ saprophyte 18U Penicillium sp. ¥3a
Trichoderma ~ sp. uummavnaumaw msuAtlwil  Crittenden  (Personel
commumcatlon) Tetuzily mml‘mulﬂmmms'lwwn 6 #lanuay znTIgalasuuin
awmnsdmdamelunm 24 #aln dasn fruiting body 2xUday ascospore aanINly
19 24 Falaausn

Aduwn ascospore anaﬁwquﬂmzNQQﬂlﬂﬂswauwaﬁuﬂ‘lumstwﬂ ascospore ﬂﬂa
M3 ooze spore JFHANANTOULN ascospore aanu11mtﬂu=a1uauu1n athwlsfiaadailasly
TataAMy fruiting body mﬂusﬂmﬂ (dise) winiy

2.4, mmmTadeuNaynais  ilssmnniineliaalawudiuann s
fruiting body waz conidia ( lu mitosporic fungi) uuawmagﬂu?;atﬁu'luﬁsiumm win
mammsmmaaavwmaﬁmu ’\N'YI']IG]EI']ﬂ ﬂmuuﬂmvmamlmmaaqmaﬂummsmﬂq
L‘D'E) wazims inoculate L‘b’?)ﬂ\!'l]ﬂ?’lﬂﬂl&l ua.,mmmmuwa ﬁmmﬂﬁamﬂamuwm
'lvmuu (resynthesis) nMsAnwvaslaglis Peltigera sp.  ua: Lobaria sp. 1
mycobiont AU Nostoc sp. T photobiont wmwmsa'mﬁaaawmum'lwm 7 NU.LazM
49N rhizine a*"'lﬁnmmumﬂmw 29 (Stocker- -Worgotter, 1995)

2.5. msiushwniuenls mafiushnaeiesniuenlailamnlasmsiud
uundl 4 avmwalsd  wadvhmseedausees wudmiusulunenudu g il
ANBNULIAI T mmuau'lumsmusﬂmmawuﬁiﬂuﬂauu PMNUIUUDI Ahmadiian
LLaumﬂ*vauawaum American Type Cultune Collection (ATCC) ‘mmuﬂumﬂumﬂwuﬁ
571 Ahamdjian usnlafiseld F3chads (subculture) WazIBHAUBITLRUTIITAUTAM
54 aTcc alannamanuan mnwamsmﬂwamnswuan'lﬂuwmmsmwdauw’lu

Mmnovnmsehude (subsulture) ¢t



26
womaui lruastiatauauus
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P
NMANUINTY 1

§19U(Order) YNVNALBITIU Ascomycota TINNNTIAVDY Eriksson 14az Hawksworth
v o o as . v a P ) oo o @
(1993) wvailu 46 Mauuazdeveasniseabiiielaeudmuiiuoy 13 MAUAD

Arthoniales (incl. Opegraphales) *.
Calosphaeriales.

Cyttariales.

Diatrypales.

Elaphomycetales.

. Eurotiales (incl. Ascosphaerales).
. Halosphaeriales.

. Laboulbenniales.

. Lecanorales*.

. Lichinales*.

. Meliolales.

. Neolectales.

. Ophiostomatales.

. Patellariales ( syn. Lecanididles)*.
. Pertusariales*.

. Phyllachorales (syn. Polystigmatales).
. Protomycetales.

. Rysthimatales.

Schizosaccharomycetales.
Spathulosporales.
Teloschistales*.
Trichosphaeriales.

Verrucariales*.

2.
4

6.
8.

10.
12.
14.
le.
18.
20.
22.
24.
26.
28.
30.
32.

34

36.

38.
40.
42.
44.
46.

Caliciales*.
Coryneliales.
Diaporthales.
Dothideales*.

Erysiphales.

Gyalectales*.

Hypocreales.

Lahmiales.

Leotiales (syn. Helotiales).
Medeolariales.

Microascales.

Onygenales (syn. Gymnoascales).
Ostropales (incl. Graphidales)*.
Peltigerales*.

Pezizales (incl. Glaziellales).

Pneumocystidales.

Pyrenulales*.

Sacchromycetales
(syn. Endomycetales).
Sordariales.
Taphrinales.
Triblidiales.
Trichotheliales.
Xylariales (syn. Sphaeriales).
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NANUINT 2

gasomsilalumsusnuazdsen
1) Corn Meal Agar (CMA)

Maize 30 g
Agar 20 ¢
Water 1 1L

J ! ‘ﬂy ﬂ' o = <
mmma‘nqmwgu 121 avAuoaLsed wu 15 Ui

2) Potato Dextrose Agar

Potato infusion 200 ¢
Dextrose 20 g
Agar 20 g
Water 11

VanuReniudsudmulvitthuBuidn 4 fahwinmudasms s 10 niinsssdiutian
o ” 44 4 1) dv AJ o Pt <l
ndnindndy ishidefigumadl 121 svawaded v 15 i

3) Oat Meal Agar (OMA)

Powdered oatmeal 30 g

Agar 20 g

Water 11

ﬁqsiuivaﬁqmwgﬁ 121 svAnBaLded W 15

4) Malt Extract Agar (MEA)
Malt Extract (powder) 20 g

Peptone lg
Glucose 20 g
Agar 15 ¢
Water 1 1

4 4 & d o = -
uqmmawqmmgn 121 sNFNLEaLEed WU 15 W

5 Tap Water Agar (WA)

Agar 15 ¢

Tap water 11

ﬁqmﬁ;aﬁqmwgﬁ 121 avFumaBed i 15 wii
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< < a o < Y an
P1INN 9 LLaﬂi‘l)’aﬁ‘Qa ﬂumvaﬂamu ANWNUL ascospore LLAL laT‘mamaﬁ‘muﬂﬂmmﬁ

\J r | 0‘/’ J s J
AN MMMSIAuMatN AsI 1 (JUN 4-10 W.8. 2538)

No. Lichen Taxon number |Type of thallus| Ascospore charecteristics | Isolation method
Crushing
1 |Anthracothecium sp. 4818 C muriform brown A
2 |Anthracothecium sp. 5262 C muriform brown
3 |Anthracothecium sp. 5267 C muriform brown
4  (Anthracothecium sp. 5965 C muriform brown
5  |Anthracothecium sp. 6175 C muriform brown
6  |Arthonia pyrrhula 4313 C transeptate hyaline A
7  |Aspidothelium sp. 4605 C muriform hyaline A
8  |Aspidothelium sp. 4610 C muriform hyaline
9 A'spidothelium sp. 4846 C muriform hyaline A
10  |Austroblastenia sp. 4486 C transeptate hyaline A
11  |Bacidia sp. 5481 C simple hyaline A
12 |Biatora sp. 5499 C 1-septate hyaline A
13 |Buellia sp. 4412 C 1-septate brown
14 |Bulbothrix australiensis 7331 Fo simple hyaline A
15  |Bulbothrix goebelii 4236 Fo simple hyaline
16 |Bulbothrix isidiza 4167 Fo simple hyaline A
17  |Bulbothrix isidiza 6877 Fo simple hyaline
18  |Bulbothrix subtabacina 6645 Fo simple hyaline A
19  |Bulbothrix tabacina 4238 Fo simple hyaline
20  [Byssocaulon sp. 5372 C simple hyaline
21  [Byssocaulon sp. 7043 C simple hyaline
22  |Byssoid lichens 6380 Fo - A
23  |Caloplaca sp. 4269 C 1~septate hyaline
24 |Caloplaca sp. 4937 C 1-septate hyaline A
25 |Candelariella sp. 4895 C 1-septate hyaline
26  |Canoparmelia pustulescens 4461 Fo simple hyaline
27  |Canoparmelia pustulescens 6617 Fo simple hyaline A




J '
MINN 9 (M)

34

No. Lichen Taxon number [Type of thallus| Ascospore charecteristics | Isolation method
Crushing

28 |Carbonia sp. 5807 C simple hyaline A

29 |Cladonia cenotea 7217 Sq simple hyaline

30  |Coccocarpia dissecta 6395 Fo simple hyaline A

31  |Coccocarpia erythroxyli 6595 Fo simple hyaline

32 |Coccocarpia erythroxyli 6598 Fo simple hyaline A

33 (Coccocarpia palmicola 4185 Fo simple hyaline

34 |Coccocarpia palmicola 6405 Fo simple hyaline A,B

35 |Coccocatpia pellita 4244 Fo simple hyaline

36 [Cryptothelium sp. 5865 C muriform hyaline

37 |Cryptothelium sp. 6316 C muriform hyaline

38 Cy'clogmpbina sp. 4635 C muriform hyaline

39  |Cyclographina sp. 4665 C muriform hyaline

40 |Dirinaria applanata 6770 Fo 1-septate brown

41 |Dirinaria applanata 6808 Fo 1-septate brown A

42 |Dirinaria applanata 6968 Fo 1-septate brown A

43 |Dirinaria flava 7171 Fo 1-septate brown

44 |Dirinaria picta 5951 Fo 1-septate brown A

45 |Fuscidia sp. 4688 C simple hyaline A

46 |Graphina cirginalis 5208 C muriform hyaline A

47 |Graphina mendax 6301 C muriform hyaline A

48 |Graphina sophisticascens 6393 C muriform hyaline A,B

49 |Graphina sophisticascens 6479 C muriform hyaline A

50 [Graphina subnitida 5082 C muriform hyaline A

51 |Graphina subverginalis fulvescens 5842 C muriform hyaline A,B

52 |(Graphina virginea 6129 C muriferm hyaline A,B

53 |Graphis cettidis 4526 C transeptate hyaline A

54 |Graphis intertexta 4760 C transeptate hyaline

55 |Graphis leucopepla 5900 C transeptate hyaline A
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35

No. Lichen Taxon number | Type of thallus| Ascospore charecteristics | Isolation method
Crushing

56 |Graphis leucopepla 5915 C transeptate hyaline

57 |Graphis lineola 5091 C transeptate hyaline A

58 |Graphis nitida 5840 C transeptate hyaline

59 |Graphis pavoniana 6300 C transeptate hyaline A

70 |Heterodermia appendiculata 4738 Fo 1-septate brown A,B

71 |Heterodermia appendiculata 5000 Fo 1-septate brown

72 {Heterodermia casarettiana 4223 Fo 1-septate brown A

73 |Heterodermia diademata 4225a Fo 1-septate brown A

74 |Heterodermia flabellata 4224 Fo 1-septate brown A

75  [Heterodermia isidiophora 7330 Fo 1-septate brown

76 He:terodemuh lepidota 4171 Fo 1-septate brown A

77  {Heterodermia microphylla 4169 Fo 1-septate brown

78  |Heterodermia pseudospeciosa 6879 Fo 1-septate brown

79  |Heterodermia speciosa 4228 Fo 1-septate brown

80 |Hypotrachyna ducalis 6807 Fo simple hyaline A

81 |Hypotrachyna exsecta 6802 Fo simple hyaline A

82 [Hypotrachyna osseoalba 4425 Fo simple hyaline

83  |Hypotrachyna proserpinensis 6860 Fo simple hyaline

84 |Imshaugia aleurites 4460 Fo simple hyaline A

85 |Imshaugia aleurites 4467 Fo simple hyaline

86 |Imshaugia aleurites 4509 Fo simple hyaline A

87 |Imshaugia aleurites 4757 Fo simple hyaline

88 |Imshaugia aleurites 4927 Fo simple hyaline

89  |Imshaugia aleurites .5006 Fo simple hyaline A

90 |Imshaugia aleurites 5542 Fo simple hyaline A

91 |Imshaugia aleurites 44592 Fo simple hyaline A,B

92 |Laurera sp. 4545 C muriform hyaline A

93 |Laurera sp. 4965 C muriform hyaline
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94 |Laurera sp. 4975 C muriform hyaline
95 |Laurera sp. 4977 C muriform hyaline A
96 |Laurera sp. 5238 C muriform hyaline A
97 |Lecania sp. 4701 C transeptate hyaline
98 {Lecania sp. 4885 C transeptate hyaline
89 |Lecanora sp. 4694 C simple hyaline A
100 |Lecidea sp. 4698 C simple hyaline
101 |Leptogium asiaticum 4186 Fo muriform hyaline
102 |[Leptogium cyanescens 6473 Fo muriform hyaline
103 |Leptogium rogersii 5792 Fo muriform hyaline A,B
104 ([Leptogium rogersii 6476 Fo muriform hyaline
105 [Leptogium sp. 6418 Fo muriform hyaline
106 |Letrouitia sp. 6532 C transeptate hyaline A
107 |Maronina sp. 5253 C simple hyaline
108 |Melanotheca sp. 5214 C transeptate brown
109 [Meiwwiizeca sp. 6158 C transeptate brown
110 |Mycoporellum sp. 4418 C transeptate hyaline A
111 |Mycoporellum sp. 4456 C transeptate hyaline
112 [Mycoporelium sp. 4540 C transeptate hyaline
113 [Mycoporellum sp. 4827 C transeptate hyaline A
114 [Mycoporellum sp. 5217 C transeptate hyaline
115 |Mycoporellum sp. 5266 C transeptate hyaline
116 (Mycoporellum sp. 5268 C transeptate hyaline
117  |Mycoporellum sp. 6173 C transeptate hyaline
118 |Mycoporopsis sp. 45 70 C transeptate brown
119 |Mycoporum sp. 4576 C muriform brown
120 |Myriotrema sp. 4839 C transeptate hyaline
121 |Myriotrema sp. 5365 C transeptate hyaline A
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122 [Myriotrema sp. 5535 C transeptate hyaline

123 Myriotrema sp. 6467 C transeptate hyaline

124 |Ocellularia sp. 4489 C transeptate hyaline

125 |Ocellularia sp. 4523 C transeptate hyaline

126 (Ocellularia sp. 4819 C transeptate hyaline

127 |Ocellularia sp. 5017 C transeptate hyaline A

128 |Ocellularia sp. 5137 C transeptate hyaline A

129 |Ocellularia sp. 5258 C transeptate hyaline

130 |Ocellularia sp. 5362 C transeptate hyaline

131 |Ogellularia sp. 5367 C transeptate hyaline A

132 |Ocellularia sp. 5402 C transeptate hyaline

133 |Ocellularia sp. 5478 C transeptate hyaline A

134 ([Ocellularia sp. 5817 C transeptate hyaline A

135 |Ochrolechia sp. 5249 C simple hyaline A

136 {Paraparmelia fumaprotocetrarica 4263 Fo simple hyaline A

137 |Paraparmelia fumaprotocetrarica 6859 Fo simple hyaline A

138 |Paraparmelia murina 4168 Fo simple hyaline A

139 |Parmelinella wallichiana 4651 Fo simple hyaline A

140 (Parmotrema cooperi 5409 Fo simple hyaline A

141 |Pamotrema cooperi 7180 Fo simple hyaline A

142 |Pammotrema cristiferum 6207 Fo simple hyaline

143 |Parmotrema grayanum 4160 Fo simple hyaline A

144 |Parmotrema grayanum 4258 Fo simple hyaline A

145 |Pammotrema judithiae 7055 Fo simple hyaline A

146 |Parmotrema poolii 7062 Fo simple hyaline A

147 |Parmotrema preasorediosum 4159 Fo simple hyaline

148 |Parmotrema queenslandense 6541 Fo simple hyaline A,B

149 |Pammotrema saccatilobum 4756 Fo simple hyaline A
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150 |Pammotrema subamoldii 7056 Fo simple hyaline

151 |Parmotrema subarmoldii 7063 Fo simple hyaline A

152 {Parmotrema tinctorum 4154 Fo simple hyaline

153 |Parmotrema tinctorum 7179 Fo simple hyaline

164 \Pertusaria sp. 6322 C simple hyaline

165 |Phaeographina columbiana 6500 C muriform brown A

166 |Phaeophyscia endococcinodes 6884 Fo 1-septate brown

167 (Phyllopsora haemophaea 7327 Sq transeptate hyaline A,B

168 |Phyllopsora sp. 6948 Sq -

169 |Placynthiella sp. 6425 C simple hyaline A

170 |Polyblastia sp. 4903 C muriform hyaline

171 |Polyblastia sp. 4914 C muriform hyaline

172 (Polyblastia sp. 5995 C muriform hyaline

173 |Polyblastia sp. 6002 C muriform hyaline

174 |Porina sp. 5151 C transeptate hyaline

175 (Pseudopyrenula sp. 5852 C transeptate hyaline

176 |Pseudopyrenula sp. 5855 C transeptate hyaline

177 |Pyrenula sp. 4446 C transeptate brown

178 |Pyrenula sp. 4556 C transeptate brown

179 |Pyrenula sp. 4979 C transeptate brown

180 (Pyrenula sp. 5225 C transeptate brown

181 |Pyrenula sp. 5295 C transeptate brown

182 |Pyrenula sp. 5823 C transeptais brown

183 {Pyrenula sp. 5825 C transeptate brown

184 (Pyrenula sp. 6025 C transeptate brown

185 [Pyrenula sp. 6032 C transeptate brown

186 [Pyrenula sp. 6490 C transeptate brown

187 |Pyrenula sp. 6493 C transeptate brown
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188 |Pyrenula sp. 6512 C transeptate brown
188 |Pyrenula sp. 6942 C transeptate brown
180 ([Pyrenula sp. 7086 C transeptate brown
191 [Pymhospora sp. 4808 C simple hyaline
182 |Pyxine berteriana 4993 Fo 1-septate brown A,B
193 |Pyxine coccifera 6766 Fo 1-septate brown
194 |Pyxine endochrysina 6616 Fo 1-septate brown A
195 [Pyxine endochrysina 6868 Fo 1-septate brown
196 |Pyxine sp. 6634 Fo 1-septate brown A
197 {Pyxine sp. 6635 Fo 1-septate brown
198 |Relicinopsis rahengensis 4176 Fo simple hyaline
199 [Relicinopsis rahengensis 4277 Fo simple hyaline
200 [Relicinopsis rahengensis 4652 Fo simple hyaline A
201 |Relicinopsis rahengensis 5941 Fo simple hyaline
202 |Relicinopsis stevensiae 6965 Fo simple hyaline A
203 |Rhizoplaca sp. 6698 Sq simple hyaline
204 (Rhizoplaca sp. 6706 Sq simple hyaline
205 |Rimelia reticulata 6862 Fo simple hyaline A
206 |Rimelia reticulata 7182 Fo simple hyaline A
207 |Sticta sp. 4184 Fo transeptate hyaline A,B
208 |Thelidium sp. 5072 C transeptate hyaline
209 |Thelidium sp. 5138 C transeptate hyaline A,B
210 |Thelidium sp. 7071 C transeptate hyaline
211 |Thelidium sp. 7342 C transeptate hyaline
212 |Tomasella sp. 6686 C Transeptate hyaline
213 |Trapeliopsis sp. 7356 Sq simple hyaline
214 (Tylothallia sp. 5242 C simple yhaline A,B
215 |Usnea gigas 70443 Fr simple hyaline
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216 |Usnea gigas 704513 Fr simple hyaline A

217 |[Usnea gigas 704515 Fr simple hyaline

218 |Usnea perhispidella 7113b Fr simple hyaline

219 |Usnea sp. 6605 Fr simple hyaline A

220 |Verrucaria sp. 5829 C simple hyaline

221 (Xanthoparmelia exillma 6640 Fo simple hyaline A

222 |Xanthoparmelia sp. 4229 Fo simple hyaline A

223 |Xanthoparmelia sp. 6592 Fo simple hyaline A

224 |Xanthoparmelia sp. 6655 Fo simple hyaline A

225 |Xanthoparmelia sp. 6773 Fo

226 Unit;enliﬁed sp. 419& Fo - A

227 |Unidentified sp. 4206 Fo - A

228 |Unidentified sp. 4209 Fo -

229 |Unidentified sp. 4262 Fo - A,B

230 |Unidentified sp. 4505 C -

231 |Unidentified sp. 5831 C -

232 |Unidentified sp. 6646 Fo -

233 |Unidentified sp. 6661 Fo - A

234 |Unidentified sp. 6797 Fo -

235 |Unidentified sp. 6856 Sq -

236 |Unidentified sp. 7293 Fo -

237 |Unidentified sp. 7294 Fo -

238 |Unidentified sp. 7295 Fo -

239  |Unidentified sp. 7321 Sq -

240 |Unidentified sp. C - A
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.HEADLINE
Acarospora fuscata (Schrader) Arnaud

ATCC 18249

. TEXT

V. Ahmadjian strain Auburn 1. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18-20C

Shipped: Test tube allow 2 months for delivery.

Price Code: W

.HEADLINE
Acarospora Smaragdula (Wahlenberg : Acharius) Massee

ATCC 18250

. TEXT

V. Ahmadjian strain Auburn 7. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18-20C

Shipped: Test tube allow 2 months for delivery.

Price Code: W

-HEADLINE
Anaptychia ciliaris (Linnaeus) Korber

ATCC 18251

.TEXT

V. Ahmadjian Sw.37. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18-20C

Shipped: Test tube, allow 3 months for delivery.

Price Code: W

.HEADLINE
Anthracothecium albescens (Nylander) Muller-Argov

ATCC 18252

. TEXT

V. Ahmadjian HAW.39. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18-21C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Arthonia cinnabarina (De Candolle) Wallroth

ATCC 18253

. TEXT

V. Ahmadjian HAW.71. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18-21C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Bacidia incompta (Borrer ex Hooker) Anzi

ATCC 18254

. TEXT

V. Ahmadjian HAW.34. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube. allow 2 manthe far Aaliwvero
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.HEADLINE

Backusella circina Ellis et Hesseltine

ATCC 18878

.TEXT

J.J. Ellis. [NRRL 2446] Florida soil consisting mostly of
Type culture (Mycologia 61: 863-872, 1969). Plus strain.
Growth Conditions: Medium 336 24C

Shipped: Freeze-dried.
" Price Code: C

.HEADLINE

Baeomyces roseus Persoon

ATCC 18255

.TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Buellia punctata var. polyspora (Willey) Vainio
ATCC 18256

. TEXT

V. Ahmadjian. Polyspore isolate., Lichen symbiont.
Growth Conditions: Medium 306 24C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Buellia stillingiana J. Steiner

ATCC 18257

.TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Caloplaca aurantiaca (Lightfoot) Fries

ATCC 18258

. TEXT

V. Ahmadjian Sw.268. Polyspore isoclate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Candelariella vitellina (Ehrhart) Muller-Argov
ATCC 18268

. TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

lichen.
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.HEADLINE

Cetraria islandica {(Linnaeus) Acharius

ATCC 18269

.TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE .

Cladonia bellidiflora (Acharius) Schaerer

ATCC 18270

.TEXT

v. Ahmadjian Sw.232. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Cladonia cristatella Tuckerman

ATCC 18271

. TEXT :

v. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Cladonia gracilis (Linnaeus) Willdenow

ATCC 18272

.TEXT

V. Ahmadjian Sw.9. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

sShipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Cladonia nemoxyna (Acharius) Nylander

ATCC 18273

.TEXT

v. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Cladonia piedmontensis Merrill

ATCC 18274

.TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C .
Shipped: Test tube, allow 2 months for delivery.
Price Code: W
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.HEADLINE

Cladonia rangiferina Wiggers

ATCC 18275

.TEXT

V. Ahmadjian Sw.252. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Cladonia subtenuis (des Abbayes) Evans

ATCC 18276

.TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Dermatocarpon fluviatile (G. Weber) T. Fries
ATCC 18277

. TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Graphis tenella Acharius

ATCC 18290

. TEXT

V. Ahmadjian HAW.65. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Lecanora cinerea (Linnaeus) Sommerfelt

ATCC 18292

. TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Lecanora dispersa (Persoon) Sommerfelt

ATCC 18293

.TEXT

V. Ahmadjian. ‘Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
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.HEADLINE

Lecanora rubina (Villars) Acharius

ATCC 18294

.TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Lecidea crustulata (Acharius) Sprengel

ATCC 18297

. TEXT

v. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Lecidea erratica Korber

ATCC 18299

. TEXT .

V. Ahmadjian SW.71. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Lecidea sp.

ATCC 18296

.TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Microthelia albidella Muller-Argov

ATCC 18340

.TEXT

V. Ahmadjian HAW.64. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 - 18C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Opegrapha lichenoides Persoon

ATCC 18341

. TEXT

V. Ahmadjian Sw.78. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
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.HEADLINE

Parmelia centrifuga (Linnaeus) Acharius

ATCC 18342

. TEXT

V. Ahmadjian Sw.161. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

.HEADLINE

Parmelia conspersa (Acharius) Acharius

ATCC 18343

. TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Physica millegrana Degelius

ATCC 18346

.TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Physica stellaris (Linnaeus) Nylander

ATCC 18347

. TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Porina sandwichensis Magnus

ATCC 18348

.TEXT

V. Ahmadjian HAW.67. Oahu, HI; polyspore isolate. Lichen
symbiont.

Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.

Price Code: W

Revised: May 1994

.HEADLINE

Pyrenula nitida (Weigelt) Acharius

ATCC 18369

.TEXT .

V. Ahmadjian. Polyspore isolate. Lichen symbiont.
Crrwth Conditinons: Medium 382 18C



Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Ramalina americana Magnus
ATCC 18370

. TEXT

V. Ahmadjian. Brookefield, MA; polyspore isolate.

symbiont.

Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

Revised: May 1994

.HEADLINE

Sarcogyne simplex Nylander

ATCC 18372

. TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Stereocaulon vulcani (Borg) Acharius

ATCC 18374

. TEXT

V. Ahmadjian HAW.202. Hawaii. Polyspore isolate.
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

Revised: April 1994

.HEADLINE

Usnea florida (Linnaeus) Wiggers

ATCC 18376

.TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont
Growth Conditions: Medium 382 18C

Shipped: Test tube, allow 2 months for delivery.
Price Code: W

.HEADLINE

Xanthoria parietina (Linnaeus) Fries
ATCC 18377

. TEXT

V. Ahmadjian. Polyspore isolate. Lichen symbiont.

Growth Conditions: Medium 382 18C
Shipped: Test tube, allow 2 months for delivery.
Price Code: W

60

Lichen

Lichen

symbiont.



