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51351404 Xylaria

1. gfisudm3usadun Xylaria %94 Roger (1986)
ON FALLEN LEAVES, PETIOLES, HERBACEQUS STEMS, OR DUNG

1. Acospores brown, 10-12x 5-6 Hm, with straight, spore length germ slit. Fertile part
subglobose, 1-2 mm diam. On fallen leaves of Bursera, etc............. Xylaria aristata Mont.(3)
1. Ascospores brown, averaging shorter or longer. Fertile part of stroma consisting of scattered
naked (superficial) perfthecia. .......oviueii i e 2
2.  Ascospores 8.5-10.5 x 3-4.2 {m, with straight, spore length germ slit. Perithecia 0.2-0.5 mm
diam., scattered on stromatal axis ca. 1 cm long x 0.1 mm wide. On Lepus dung (R)................
.................................................................... Xylaria cf. inaequalis Berk, & Curt.(3)
2. Ascospores 13-18 x 4 -7 llm, with straight, spore-length germ slit. Perithecia ca. 0.5 mm
diam., scattered or clustered at intervals on stromatal axis up to 10 cm long x 0.1-0.8 mm diam.

On various leaves, petioles, and herbaceous SIEMIS.....oiviiiiiiiiiiiiiiir e s

ON SEEDS OR FRUITS

1. Ascospores yellowish, 11-15(-17) x 3-5(-6) Mm, without obvious germ slit. On fruits of

Magnoliti SPP..e.cueueieiiiiieeeriei e et re et r e eaas Xylaria magnoliae ].D. Rogers(7)
1.. Ascospores brown, with obvious germ slits of various morphologies; On other hosts............. 2
2. Ascospores 10-12(-13.5) x 4.5-6 Um, with straight, spore-length germ slit. On fruits of

Crataegus spp. and Cary@ spp...ceeveemimieeiaiimeiicieeeceecans Xylaria oxyacanthae Tul.(12)
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Ascospores averaging longer. On other hosts. ...c.vvviiiiiiiiiii e 3
Ascospores 10-15(-16) x 4-6 lm, with long, spiralling germ slit. On fruits of Liquidambar
styraciflua L. and seeds of Prunus persica Batsch..........coooiiiiiiiiniiiiiiincnn.
.......................................................... Xylaria persicaria (Schw.; Fr.) Berk & Curt.(7)
Ascospores 10-16 x 4-5 [m, with straight, spore length germ slit, On fruits of Fagus
grandifolia Ehrh............ooooiiiiirn e Xylaria carpophila (Pers.) Fr.(7}

ON GRASSES

Ascospores brown, 15-18 x 8-10 lim, probably with long germ slit. Fertile part of stroma often

branched near apex and flattened. On roots of Poapratensis L. (R).....ccoueuvrinrvnieeiineuinneiin
................................................................ Xylaria multipartita Miller & Nielsen (5)

Ascospores brown, averaging smaller, Morphology of fertile part of stromata not as above...... 2
Ascospores 11-13 x 4-6 lm, with straight, sporelength germ slit. Fertile part of stroma more or
Iess flat-topped. On buried culms of Spatina patens (Ait.) Muhl. (R)........ccoevnivniiineiinnnnnnnee
.................................................................................. Xylaria psamathos Boise(1)
Ascospores 10-12 x 5-5.5 Wm, with straight, spore-length germ slit, Fertile part of stroma

cylindrical with long, acute; sterile apex. On grass roots (R)...... Xylaria graminicola Gerard(4)

ON WOOD AND SOIL
Stromata usually exceeding 5 mm in diameter. .......c..ccoiciii i e 2
Stromata usually not exceeding 5 mm in diameter.......ocoivivirrieriiirinriie e 12

Stromatal surface essentially smooth(plane) except for large wrinkles and ostioles. Surface
cracking is usually INCONSPICUOUS. viu it iiiiiais crvasiersrinriersrcstnnterriissseisastianrcncsrasesssn 3
Stromatal surface roughened from small wrinkles, warts, perithecial contours, deep cracking, or

combINations Of these fEatlIrES. . vvrsvvirrrrrecriererrsrirrreratsriaciaasrrsssrrsransresessnnresnerasnnssens 6
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Ascospores brown, (7-)8-10.5(-13) x (3.5-)4-5(-6) Mm, usually without obvious germ slit.
Stromata copper-colored to dark brown.........c.coecievninnnnnnn Xylaria cubensis (Mont.) Fr.(10)

Ascospores brown, averaging longer, usually with conspicuous germ slit. Stromatal colors

Ascospores (8.5-)10-12 x (3-)3.5-4.5 [im, with straight germ slit usually less than spore length.
Stromata dull brown to blackish brown (R).........cvvuevinnns Xylaria allantoidea (Berk.) Fr.(10)
Ascospores usually at least 13 m Iong.....oeveeieriniiiiiiiiiicini e e 5
Ascospores 14-18 x 5.5-7.5 Um, with straight germ slit usually somewhat less than spore-
length. Stromata often at first whitish, then becoming blackish brown; in nature surface usually
smooth, but often becoming rugose on drying.......ccveeveuceerueennnn Xylaria poitei (Lev.) Fr.(10)
Ascospores (12-)13-17.5(-19) x 4.5-6 Wm, with straight, spore-length germ slit. Stromata

initially whitish, becoming brown, and finally dull black, Surface usually smooth. Often

associated with Malus sylvestris (LY Mill.......cccoooeiineniiiiiiiiininnn. Xylaria mali Formme(9)
Ascospores brown, usually no longer than 12 Mi......ooueveiuiiiiniiniiiiinini e 7
Ascospores brown, usually longer than 12 LIm......oviiiiviiiiiniiis i e s s 8

Ascospores (8-)9-11(-12) x 4.5-5.5(-6) Lim, with straight, spore-length germ slits. Stromata
brown to blackish with yellowish interior; usually with abrupt, acute sterile apices..................
...................................................................... Xylaria bulbosa (Pers.) Berk & Br.(8)
Ascospores (8-)9-10(-11) x (3.5-)4.5-6 |im, with straight, spore-length slit, Stromata brown to
black, usually with small or extensive areas of white scales, with white interior; usually with

broadly rounded fertile apices. Related taxa without persistent white scales have been called

X. feejeensis (Berk.) Fr. and X. castorea BerK.......cccuvveeeeiieninieninnanin Xylaria curta Fr. (8)
Ascospores usually no longer than 19 M. ....viiiiiiiiiimiiisiiisiiisssimssissriseiarsisress 9
Ascospores usually longer than 19 Jim........ciiiiiiiiiiiiinaiiiai i riss s ena s sa e 10

Ascospores 14.5-17.5(-19) x 6-8 [lm, with short, oblique germ slit. Stromata brown to brownish

black; usually with abrupt, acute sterile apices........cvvevevrrreceriieennenn. Xylaria acuta Peck(9)
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Ascospores (11-)13-15(-17) x (5-)6(-7) {lm, with germ slit usually spiralling around ascospore
for its full length, so that a portion is always visible when ascospore rotates. Stremata brownish
to blackish; usually with broadly rounded fertile apices................... Xylarla longipes Nits (8)
Ascospores 20-23 x 7 Wm, often with walls thickened at apices, with straight germ slit at least
2/3 spore-length. Stromata dull black (R)...........covvveeennneeeennne... Xplaria grandis Peck.(11)

Ascospores 20-28 Wi long, with straight or oblique germ slit 1[2-2/3 spore-length Stromata dull
brown to blackish; usually with rounded fertile apices. ..ot 11

Ascospores with straight to slightly oblique germ slit. Most perithecia with large proportion of

ascospores with straight slits...........cocveiviiiiianienn Xylaria polymorpha (Pers.; Fr.) Grev.(11)

Ascospores with oblique, curving or spiralling germ slits, Most perithecia with small proportion

of, or no, ascospores with straight slits (R)...................Xplaria schweinitzii Berk. & Curt.(11)
Ascospores brown, usually longer than 16 Jim........cooiiiiiiiiiiiiiiiiiiiiiicc s 13
Ascospores brown, usually no longer than 16 Jm......ocooviviiiiiiiiiiiiii e, 15

Ascospores 17.5-22 x 7-9 Um, with a persistent cellular appendage on one end and a fugacious
non cellular appendage on the other, with straight germ slit somewhat less than spore-length.
Fertile part of stroma 3-6 mm long consisting of a cluster of naked (superficial), strongly
papillate perithecia..........cooiivei it Xylaria tentaculata Berk. & Br.(2)
Ascospores mostly as above, but appendage (when present) an inconspicuous cell on one end of
spore. Fertile parts of stromata with inconspicuous (intnersed) perithecia...........ccccceunennn.. 14
Ascospores (16-)17.5-22(-25) x 4.5-6(-6.5) Ltm, with short, straight germ slit. Stromata variable
in shape, at first appearing whitewashed, becoming black, hut usually retaining traces of white...
....................................................................... Xylaria cornu-damae (Schw.) Fr.(9)
Ascospores 19-23.5 x 7-9 |im, sometimes with an inconspicuous cellular appendage on one
end, with undulating spore-length germ slit. Stromata conic, roughened by conspicuous tan
peeling layer (R) ...ceieniiieiiiiiei e v et cree e eeeeeee e e enes Xylaria cf. apiculata Cooke(s)
Ascospores usually no shorter than 12 Jim or longer than 16 Jm.........ccooioiiiiiiiiiniiinnen 16
Ascospores usually no longer than 12 LUm. ..ot ce e irns 17
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Ascospores 12-16 x 6-6.5 {lm, with straight germ slit slightly less than spore-length. Stromata
at first white, becoming black; often branched, flattened, with apices acute and sterile.
Perlthecla often naked (superficial)......covveeeenierivecnannes Xylaria hypoxylon (L.; Fr.) Grev.(4)
Ascospores (12-)14-15 x 4.5-6.5 \\m, with straight germ slit less than spore-length, Stromata

black with shredding grey to tan layer. Perithecia mostly immersed (inconspicuous)

ooooooooooooooo

........................................ breeneretesenranerensetssrnennsnsnennnes e X plarla arbuscula Sacc.(3)
Ascospores usually no longer than 9 Jm.........uveiiiiiiiiiiiiii e 18
Ascospores mostly 9-12 Hm......cooiiiiiiiiiiiei i reareneeaes 19

Ascospores 6-7 x 2-3 \m, with straight germ slit less than spore-length. Stromata greyish white
With black 0Stioles.....ovvvuieiiieii it ree e e e enes Xylaria cf. coccophora Mont.(3)
Ascospores 7-9 x 4-4.5 \lm, with germ slit morphology unknown. Stromata light orange with
black 05tI0leS (R)...vvrvueereninieiearnrieirnenrerearnaenreannenencens Xylaria fulvella Berk. & Curt.(3)
Ascospores 9-11 x 4.5-5 {m, with straight spore-length germ slit. Stromata at first white,

becoming black at maturity, solitary to cespitose. Often called X. hypoxylon “small-spored

il

1117011 T U T S UV Xylaria longiana Rehm.(6)
Ascospores (9-)10-12(-13) x 4.5-6 Wm, with straight, spore-length germ slit. Stromata black

with brown to dark brown, shredding outer layer; usually densely cespitose

........................................................................... Xylaria multiplex (Kunze) Fr. (3)
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2. s udmiudadwmn Xylaria ¥4 Roger (1988)

& v A

SPECIES WITH LARGE STROMATA ON WOOD

(Stromata usually 5 mm or greater In diameter)

Stromatal surfaces more or less smooth, usually tan, orange, white, or grey until blackening
Wt EXITEITIE . . e euinieieietieeieteiereersvasie ttr s s snr e s sansaresassssaseaacaaeasasasistsasinns 2
Stromatal surfaces more or less roughened with perithecial contours, coarse ostiolar papillae,
warts, wrinkles, or all of the above, usually more or less black at maturity ...........coomeeennne 9
Fertile part oblong-ellipsoidal, ca. 3 cm x 1 cm diameter, often with fringe of digitate conidial
processes immediately below and/or above, blackish with white patches, on hirsute stipe 5 cm
x 1 mm diameter. Ascospores 31-35 x 8-9 [m, with abrupt pinched ends and long spiralling
[0S (8] 1 S U S SUPR R PR X. comosa
Combination of characters differing from above. ......vvveriiii 3
Stromata usually subglobose, ca. 1.5 em diameter, dull grey, on short stipe. Ascospores 23.5 -
29.6 x (6-)6.5-7.5 Im, with short straight or oblique germ slit...........coeviriiennnnn X. obovata
Stromata usually clavate to eylindrical.........ooiviiiiiii 4

Fertile part clavate with short stipe, 3 ecm x 1 cm diameter, copper-colored at first. Ostioles

finely papillate. Ascospores 9 x 3.6-4.5 HIM.....c.vrviiieiiiniiiiiiiii e X, cubensis
Fertile part variously shaped. Ascospores much 1onger.........ooveeeiiiiiiiiiii i 5-
Ascospores usually not longer than 25 ... .coceviiiiiiiiioiii e 6
Ascospores usually longer than 25 HUM......cooviiiiiiisiiie e 7

Fertile part cylindrical, ca. 5 ¢cm X 5 mm diameter, on rooting base to 17 cm long, grey with
yellowish tones. Ostioles punctate. Ascospores 19-23.5x 7-8 Mm, with long germ slit
..................................................................................................... X. ¢of. lutea
Fertile part fusiform, 3-5 cm x 0.4-1.2 cm diameter, on short stipe, tan to light orange to
orange-red. Usually becoming hollow before maturity. Ostioles punctatc. Ascospores (13-)17.5-

25 x 6-7.5 pm, with slit short, oblique.........oceviiiiiiiiiin X. telfairii
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(For similar fungus with ascospores showing longer germ slit see X. aft. felfairii R 2199. See
also X. enteragena)

Fertile part cylindrical to somewhat devote, 4 mm diameter, on short to long stipe, up to 11 cm
total length; with large wrinkles, otherwise smooth, dull black. Ostioles discoid. Ascospores
(26.5-)29-34 - 5-6(-8) Mm, with short germ slit. «.ev.eerriiniriieiiriiiiiie e X. cf. aenea
Fertile part clavate on short to long stipe, not usually exceeding 5 ¢m total height, smooth, light
grey to whitish, becoming hollow. OStioles PUBCIALE. ....uuiiieii et e reirnerceeeiaaanenasnans 8
Ascospores 26,6-32 x 7.5-9 Lim, with abrupt acute ends, with slit straight to oblique and less
than spore- length. .......ooin i e X. dealbata
Ascospores 23-30 x 5-6 lim, with rounded ends, with short germ slit ..............X. cf. kegeliana
Fertile part clavate, on short stipe, 4 ¢cm x 7 mm diameter, wrinkled and contorted, dull black.
Ostioles discoid. Ascospores 7.5-9 X 3.5-4.5 H........ccovveevverneennnnnnn.... Xplaria sp. (R1965)
Fertile parts various. AscosSpores much Jomger. . .. ou v iie e eiriie e e e inesaaas 10
Fertile part cylindrical to clavate, on short or long stipe, up to 5 ¢m total length x 7 mm
diameter, usually wrinkled and somewhat corky, dull black. Ascospores 16-23.5(-25) x (5-)
6-7.5 lim, with short oblique to spiralling germ slit.........cceeveiieiiireieenninninnnn, X scruposa
Fertile part variously shaped. Ascospores usually longer than 23.5 Hm.....c..ccceeuevennn..nnll

Fertile part conical, subglobose, or irregular. sessile. 4 cm x 7 nm diameter, with prominent
perithecial contours, white with black ostioles and orangish base. Ascospores 26.5-32.5 x 9.5-
10.5(-13.5) M. ..evuiverieieiinranerermmnseannesne e vensnesraanennnnes X.platypoda var. microspora

Fertile part variously shape more or less stipitate, not predominantly white at maturity.......... i2
Fertile part globoid to wedge-shaped, 5 mm diameter, on branched stipes up to 7 cm long, with
corky surface, dull blackish with brown tones. Ostioles strongly discoid. Kretzschmarioid in
general aspect. Ascospores 25-32 x 7.5-9 Mm, with short, oblique germ
BlEs et e e ee e re e e enaenn s aanrar e areraan X. kretzschmarioidea

Stromata not notably Kretzschmarioid and character combinations otherwise different..........13
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Fertile part cylindrical to irregular, grading into stipe, 9 cm total length x 3-4 mm diameter,
nodulose, with tomentum overall, duli black, Ascospores 23.5-28 x 7.5-9 lUm, with pinched
ends, with long spiral germ slit.............ovvieeiiiiiieiiitrnnann X. nodulosa var. microspora

Fertile parts various, not notably nodulose.........cocciiiiimiieiiii e et ca e 14
Fertile part extremely variable fragariform, hemispherical, globoid, clavate sessile to stipitate,
0.4 cm -3 cm x 0.3-1 ¢cm diameter, highly roughened with warts, wrinkles, and corkiness, dull
black. Ascospores (20-)22-28(-30) x 7.5-9.5(-10.5) M, with short, oblique to spiralling
F(=) 014 1] S S X. anisopleura
Fertile part clavate to irregular, 1-2.5 cm diameter, on long abrupt stipe, 5-6 ¢m total length,
smooth except for major wrinkles, dull black. Ascospores 23.5-31 x 6.5-7.5 \m, with short,

oblique to spiralling germ slit............cooiiiiiiiiiiiiiii e, X. schweinitzii

SPECIES WITH SMALL STROMATA ON WOOD

(Stromata usually less than 5 mm in diameter)

Stromatal surfaces more or less smooth, usually tan, orange, white, or grey until blackening

Stromatal surfaces more or less roughened with perithecial contours, coarse ostiolar papillae,

warts, wrinkles, or all of the above, usually more or less black at maturity........................11
Fertile part gloBOSE. ... cuiie i s e e e aae 3
Fertile part cylindrical, conical, clavate, or ITeg@ilar...........ccooinivirvnvriieiieen e eeieeea 4

Fertile part 5 mm diameter, on narrow stipe 5 mm long, grey. Ascospores 29.5-37(-40) x (12-)
I3-15(-16) FUNe\eniiiieeee e et e e eee e e e e e e e e e e e e eesees e sanssansansanaeens Xylaria sp. (81836)
Fertile part 2-3 mm diameter, on narrow stipe up to 5 mm long, grey-olive. Ascospores 23.5-
31x 9.5-11 Um, with pinched ends........cc.oeceeiiiiiniiiniriie e e X. griseo-olivacea
Ascospores usually 17.5 Hm OF JONEET. ..c..uiiiuniniiiiiie e e r e eb e e e bees 5

Ascospores usually not Jonger thanl7.5 M. ....c.iiuriiiiiiiiie e e en e 7
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Fertile part cylindrical with acute apex, 1-3 mm diameter, on narrow stipe, up to4 cm total
length, blackish with brown peeling layer. Ascospores 19-22 x 7.5-9 Um..............X. apiculata
Fertile part clavate on short stipe. Ascospores averaging smaller...............cccvvevueivvnnnnnnn.n. 6
Fertile part up to 6 cm x 1 cm diameter, but mostly smaller, yellow- white. Ostioles punctate.
Ascospores (15-) 16-21 x 6-7.5 Jim, with short, oblique germ slit ...................X. enterogena
(Closely allied to X. telfairii)

Fertile part 2.5 cm x 3 mm diameter, rusty orange. Ostioles more or less papiliate. Ascospores
17.5-22 x 6.5-7.5 \m, with long spiralling germ slit.........cceevunerinnnnn... Xylaria sp. (R 2264)
Fertile part cylindrical to long conjcal, ca. 2 mm diameter, on narrow, short or long stipe, up to
2 cm total length, black with grey peeling layer. Ascospores 14.5-17.5 x 6-6.5 [m, with short
(2010 11 S USSR X. arbuscula
(A closely related fungus has a white peeling layer and ascospores (11.5-)12.5-13.5(-15) x 5-6
lJm, with long germ slit. See R 2297).

Fertile part cylindrical, clavate, or irregular. Ascospores not longer than 15 tm................... 8
Fertile part clavate, 3 mm diameter, on narrow stipe, up to 3 cm total length, lustrous grey with
black ostioles. Ostioles more or less papillate. Ascospores (10.5-)11-14(-15) x 3.5-4.5 pm.......
..................................................................................................... X plumbea
Fertile part variously shaped. Ascospores not longer than 12 [m.........coeeveeeinneeeeinennnenn. 9
Fertile part cylindrical to clavate, 2.5 cm x 1-6 mm diameter, white with black ostioles, on
short black stipe. Texture soft. Ostioles punctate. Ascospores (8-)9-10.5(-12) x 3.5-4.5(-5) Um
.................................................................................................. X. microceras
Fertile part cylindrical to clavate. Texture hard to very hard.........couevevievnrevnnrerennnsernnnn 10

Fertile part clavate, 2 cm x 4 cm diameter, on short stipe, white becoming cinereus. Texture
very hard. Ostioles punctate. Ascospores 9-10.5 X 3.5-4.5 Pm......cceeenvnnnn...... Xo of. pallida
Fertile part more or less cylindrical, often undulate from perithecial contours, 4 cm x 3 mm
diameter, on short stipe, blackish with remnants of brownish peeling layer. Texture woody.

Ascospores 9-10.5 x 3.5-4.5 Jum. Ostioles punctate to slightly papillate............... X. multiplex
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Fertile part bearing more or less immersed peritheCia..........vveuivueeeeceeeeeeeseeseeaeernensnon, 12
Fertile part composed of individual penthecia or aggregations of more or less naked
PEIIENECIA oottt e ettt e e e e e as e 14
Fertile part cylindrical to irregular, to 6 cm 2-3 mm diameter, with short stipe, wrinkled
circumferentially, blackish. Ascospores 13-15 X 4.5-6 IM.......ovveniernrnnerennnes X berkeleyi
Fertile part not wrinkled circumferentially. Ascospores seldom longer than § Um ............... 13
Fertile part cylindrical, 5 cm x 5 cm diameter, with short stipe, wrinkled and some times
showing perithecial contours, dull black. Texture hard. Ascospores 6.5-9 x 3.6-4.5 Um...........
............................................................................... Xylaria sp. (R2072)

Fertile part cylindrical to clavate 4 mm diameter, with narrow, short to long stipe, to 5 cm total

length, black. Texture cheesy to woody. Ostioles discoid. Ascospores 7.5-9 x 4.5 Um..............
................................................................................................... X. feejeensis
Ascospores not longer than 12.5 LUM....c..ieniin i e e e ee e eee e e 15
Ascospores not shorter than 17.5 LUN........uuiiiiieiiiiiir e e e e e eneenas 16

Fertile branches bearing more or less naked perithecia on upper parts, 5 cm x 1-1.5 cm
diameter, hairy overall, blackish. Ostioles slightly papillate. Ascospores (10.5-)12-12.5 x 4.5-5
HUTL c ottt e e e r e e eenaaes X. cf. trichopoda
Fertile part cylindrical, branched or unbranched, 1-2 mm diameter, with short or long stipe,
0.5 ¢m - 2 cm total length, with more or less naked perithecia, cream with orange near base and
becoming black. Ostioles papillate. Ascospores 9.5-10.5 (-12) x 3.5-4.5 Pm...... X. eaccophora
(For similar fungi with immersed perithecia see S 1168 and S 1455)

Fertile part a rachis 30 cm x 1 mun diameter tapering to hair-breadth bearing naked individual
perithecia at intervals, black, Ascospores 17.5-20 x 6.5-7.5 Um............... Xylaria sp. (S1364)
NOTE: Also occurs on leaves,

Fertile part much shorter. ASCOSPOIes IONZET. . ..cuciuviuniiniieieeiee e eieereer e e e s e eses s 17
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Fertile part a rachis 6 cm x less than I mm diameter bearing aggregations of naked perithecia
at intervals, black, Ascospores 22-26.5X 6-7.5 HIN....cvervierenneniinnnieeen, Xylaria sp. (51330)
Fertile part a rachis up to 1 cm x 2-3 mm diameter bearing more or less naked perithecia, with
short stalk and sterile apiculus, black. Ascospores 22 - 26.5 x 6.5 - 7.5(-9.5) lm............c....

............................................................................................... X. afl, theissenii

SPECIES ON LEAVES, PETIOLES, AND FRUITS

Fertile parts of stromata conical, cylindrical, flattened, or subglobose. Perithecia immersed or
contours distinct..........ooiiiiiiiiiniiii S O A 2
Fertile parts of stromata composed of aggregations of more or less naked perithecia...............7
Stromata on fruits (POAS)....ueuieeaeieieenerrre s iicii e ie st e e ta e aa e earen 3
Stromata on leaves and Petioles. .....ouuevierermriiii e e 5

Fertile part branched and flattened, without well-defined stipe, bearing perithecia with evident

contours, tomentose overall, up to 5 cm, reddish brown to blackish. Ascospores 8-9.5 x 3-4 m

.................................................................................................... X. culleniae
Fertile part as above, but up to 8 cm long. Ascospores larger........ocoooiiiiiiiiiiiin e 4
Ascospores 13-15(-17.5) x (3-)4-4.5(-5) lim, brown, with germ slit evident ........................
.......................................................................................... X. ianthine-velutina

Ascospore 13-15(-17.5) x 3.5-4.5 L, yellowish to brown, with germ slit not always evident...

................................................................................... Xylaria sp. aff. magnoliac
Fertile part subglobose ca. 2 mm diam. externally tan, on thin stipe up to 1.5 cm tall,
Ascospore 11-13 X 7.5-9 LML . ccevviiiiiiiiiiniecie e sn e e s e e Xylaria sp. (S1353)
Fertile part other than above.........coovviiiiiiiiit i e e vt e e 6
Fertile part cylindrical with sterile apex, geniculate from into stipe, ostioles strong papillate

perithecia 1.5 cm x0.5-0.75 mm diameter. Ascospore 13.5-15x 7.5-8 PiM.....coooveiiiiiiinennnnn
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Fertile part cylindrical, more or less regular, 1-1.5 cm x 2 mm diameter, on thin hairy stipe 4
cm or longer, black with peeling brown layer. Ascospores 14.5-16 X 6.5-7.5 fM....................
................................................................................................ X. ef. brachiatu
Fertile parts sporadic clusters of more or less naked perithecia with intervening peg-like
processes (coremia) on fine rachis up to 2 cm, black. Ascospores (9-)10.5-12 x 6.5-8(-9) m
..................................................................................................... X. asperata
Fertile part cylindrical with flattened areas bearing more or less naked perithecia, the whole 1

cm long x 1 mun, black. 4scospores 9-10.5 X 5-6 MM....ceceveieieenann.., Xylaria sp. (R2023)
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. i@ miudadwan Xylaria Y99 Zhishu (1993)

Key to the Species

Inside of stroma white or light Colourad. ... .uu cevneeeiiiiir e e e ee e 2
Ingide of Stroma black.........c.oiiuniiiiiiii e e 21

ONthe BroUNd. . ..ot et e e e e e e et et tr et re st e e e e e e e eree e e e ens 3
NOEON the SrOUMG. ... ..o i tieiiet e e mie et e e ee it s e een s aan s e esaesareeeensennannennnn 7
With a root-like base, pseudorhiza-like, prolonging into 0il...........cceeeueieureenneeeieenennrnnns 4
Devoid of a root-like base prolonging into soil; ascospores 9-25 (-28) X 5-7 M. ..........u.......

.................................................................................................. [1} X berkeleyi
Head aPeX SIETIIE. . ... ettt e e e e e ean e e et eree et e e 5

Head without a Sterile Portion. ......uueueer i e et e st s it s e e e e e e 6
ASCOSPOTES 6-8 X 3.575 LM ceeiivniriiiiieiiieie i ceeeeviea s reeee et eneeeia e (2] X. sanchezii

Ascospores 4.5-5.5 X 2.5-3.3 M.....ceiiiiiinniniiiiiieee e ee e ee e ennn . [ 31 X frcata
Stromata 2-8 cm high; ascospores 8-9 X 2.5-4 LiM.........coeuvvuniieneenneannnnn. [4] X. brasiliensis
Stromata 5-21 cm high; ascospores 4-5 x 2-3 um, sometimes smaller, 2-3.5 x 1-2 pm............
B RN N IR 2P U SRV [5] X nigripes

On decayed fallen leaves; stromata simple. rarcly branched, filiform...............[6] X filiformis

Onfallen Uit .....oooiii e e et e e e e e e s e bt ea e bt eaonn 8

1-10 stromata arising from one nut, unbranched, longitudinally rugose; head not moriform; stalk
base tomentose or with few stinging hairs............covvieeievevuneeneenneeennsns [7]1 X. carpophila
Stromata mostly simple: rarely once to twice divided; head moriform; stalk long strigose..........
........................................................................................ [8] X. ianthino-velutina
ASCOSPOTES 18-30 UM LOMIZ. ... eivvtiiieienieniaie vrrtereitee e et e e e et tire e e e e e e e e eaennns 10
ASCOSPOTES 615 LM JONE. . ..etiiitiiiiie i eieee et s e tes e eas s e aaaiee e e re e eesannaenons 12
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Stromata 2.5-8 cm high; head rugose. sometimes with a longitudinal fissure in the centre;
asCOSPOres 21-28 X 5-8.5 [UM....c.uiuniiiniiiiiii et eee [9] X. scruposa
Stromata 1-5 em high......cooiiii s 11
Stromata simple or more than two stromata coalesced together; shape of head variable, uneven,
later longitudinally split: ascospores 25-26 X 7-8 UM.....ooevnviiennnrianianees [10] X. polymorpha
Stromata solitary: head subcapitate or obovoid, base longitudinally rimulose; ascospores
18-30 X 6.5-9.3 M. .1 overeeetesueeetiessaseeseneeaeensansesseesane s ennesrar et et ene e e (111 X. fibula
Stromata simple, unbranched. ... ...oviiiiiiii 13
Stromata multi-branched. . ... e e e 16
Stalk base with a subiculum; ascospores 6.4-9 x 3-3.5 M......cooviiivvninnnn.n. [12] X, beccarii
Stalk base without a SUBICUIIN. ... veie e it e e 14
Head top with a sterile apiculus; ascospores 12-15 x 5-6 UM.........ccueeenees [13] X. scopiformis
Head top fertile. .. e e e e 15

Head 4-7 mm across, obtuse-rounded at the apex; stromata simple. constricting to a short stalk
at the base ............... [14] X. castorea
Head 0.5-1 mm across, nearly pointed to blunt, apex exceptionally discoloured, faded white;
stromata mostly simple. occasionally branched. ..., {15] X. aemulans
Stalk longer, 1-5 cm long; head pale yellow to yolk yellow, later greyish black. surface with

blackish striae and slightly longitudinally cracked, inside loose, hollow........[16] X. grammica

Stalk short to nearly absent........coovvivirrirrnrseciieieaa N 17
Head with a sterile apiculus; ascospores 10-13.5 x 5-6 pm......cc.oovvviiiiinnnn. [17] X. apiculata
Head apex fartile. .. ..oiveieie e sttt st et s e e e e e anine 18
Stromata lessthan 5 ecm high. . ..o i i s e 19
Stromata up 109 CM RIZN....iiiii i e e 20

Head compressed, horse-tongue-shaped, 1-3 cm long, tomentose, rugese

............................................................................................ [18] X. hippoglossa

Head cylindrical, with a conspicuous longitudinal fissure in the centre..........[19] X. consociata
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Head bronze, becoming black, usually longitudinally split, interior loose, slowly becoming
BOLLOW . ..t et e e re e et e e e et e e e e e aaeaanaen [201 X. siphonia
Head black. somewhat rugose, interior subwoody, solid.......................... [21] X. bipindensis

On ground; stalk base prolonging downwards, pseudorhiza-like.......c.cveeeiviiiniiicin 22

On TOtNE WOO. 1o eitietie ettt ceete st ee et e e teate s s s s e esrat s baesaeantnrmnane 23
Stromata 4.5-10.5cm high; head without a sterile apex. rugose......coevvevnerneen.. [22] X. kedahae
Stromata 2-4 cm high; head with a sterile apex, moriform.......................[23] X graminicola

Stromata roughened and inflated, moriform.........ccce.nunee. [24] X. feejeensis subsp. feejeensis
Stromata even, often split longitudinally.........cocoeeiniiniiiiiiiieeeiie e [251 X. fissllis



o

150

. IS udmwSudad uun Xylaric Y99 Thienhirun (1997)

Key to genus Xylaria in Thailand

Species with stromata growing on leaves, petioles. fruits, soil or insect nests....................... 2
Species with stromata growing on Wood. .......ceeviviiiiniiiiiiiii e 13
Stromata growing on leaves, petioles, fruits or S0il........ccooviiriiiiiiiiiii 5
Stromata growing on iNSECT MESES. . ¢vvuueraruteriartiierteeesierrnrnntantersennsesareusanssssssesesns 3

Stromata arising from a cylindrical rooting base, dark purplish brown stalk, fertile parts
subcylindrical, simple or forked or lobed with short sterile grey tip
AsCOSpores 5-6.3 X 3-3.5 HM..cviiiiiiniiiiiiiecriiriieen s e e e e raeeanas X. cf. brasiiensis
ASCOSPOTES SIMALICT. .. eu ittt iie i et et e e e te e et et e eeeen e s e e e e s et rnrneae e nanenne 4
Ascospores 3.8-4.4x 1.9-2.5 lm with germ pore at mid-spore region. Stromata
externally white to yellowish whife...........ocoiviiiiiiii e X, of. melanaxis

Ascospores 3.8-4.3 x 1.9-2.5 Mm. Stromata externally vellowish grey, tan to grey

............................................................................................... X. cf, nigripes
Stromata growing on leaves, petioles or frUItS. ...ooviiiiiiiiiiiiiiii 7
Stromata growing 0n SOIL........iuviuiiir i v i et e ee v ee ettt et eans 6

Stromata consisting of a rachis bearing scattered to crowded naked perithecia.
Ascospores 10.6-12.5 X 4.4-5 FUTLuoervvreveuinrerrerieieinssieeseiieseeeeeeseeeens X. gracillima

Stromata when immature bearing the anamorph on long, pale grey-tan,

unbranched tentacle-like appendages. Ascospores 17.5-20 x 7.5-8 Um............ X. tentaculata
Stromata growing on fruits and 5€eds........coicuiiiiiiiiii e 8
Stromata growing on Ieaves and Petioles.......uciiiiiiriiiiireiiieee e e in e 11

Stromata very long, up to 12cm total length, conspicuously tomentose all over. Ascospores
10-11.3 x 5-5.6 [lm with straight germ slit spore length............cceeue.n... X. ilanthino-velutina

Stromata smaller, not conspicuously tomentose, or if only on the SHPE.............ueevnnirnneennnn. 9
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Ascospores, pale yellowish, 8.8-10 x 2.5-3 {im, only on Magnolia fruits...............cccccoovon.
............................................................................. X. magnoliae var. microspora
Not occurring on Magnolia fruits. ....... e eue s eeetiesiie e e e s e e e e e i0
ASCOSPOres 7.5-8.8 % 3-3.8 LMl .ceuieuiiinii e et e et ee e e e X. culleniae
ASCOSPOTES 8.8-10 X 4.4~5 LML .uveivtnceree e eeeecenneeeeeteaeneees s sit e e e e iaeae s X. psidii
Fertile not globose * ...........ccoiiiiiiiii i e reeree i2

Fertile part cylindrical, bearing immersed perithecia, with short, acute sterile apex, on more or
less long stipe, 1.5-3 em total length, reddish brown with strongly papillate ostioles. Ascospores

TO-12.5 3 576.3 LUTlesetiiie e et ee e e e e s e e e e e e e e X. phyllocharis

Fertile part more or less globose with acute apices, stipe up to 2 cm long, surface roughened by
perithecial outlines and papillate ostioles. Ascospores 9.4-10x 5-6 Um................X. aristata
Fertile part globose composed of a small aggregation of more or less naked perithecia on rachis
which often extends into a sterile apex Ascospores 8.8-10.6 x 4.4-5 ............ X. of. amphithele

Species with large, robust stromata usually exceeding 5 mm in diameter, on wood

Species with small stromata usually less than 5 mm in diameter, on Wo0d.........cceeeneeenniiin.. 22

Stromata surface more or less roughened with perithecial contours, coarse ostiolar papillate,

wrinkles, or combinations 0f these FEatUIES. ... ...u.ieeeereeieees e s e s e e e e e e, 24
Stromata SUIfACE SIMOON. . .c...uiieriiii ittt et e et e et e e eee e s e e e e 15
Stromata at first copper-coloured, often blackening............covveevvreioeeoeiireereniniininns 16
Stromata at first an Other COLOUL. ........iuuiiis et ee e e e s e 18

Fertile part clavate on a short stipe, often becoming black, then hollow and
inrolled, with finely papillate ostioles. Ascospores 7.5-8.8 x 3.84.4 Hm germ slit
USUALlY  INCONSPICUOUS. . .iuiiiiiiitt et et eaiea e eie et e re e e eaneeeaeaeesneennes X. cubensis

Ascospores germ slits usually conspicuous, other features differing from above...................17

*
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“Fertile part globose”
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Fertile part short clavate, on short or long stipe with pannose base, becoming hollow, with finely

papillate ostioles. Ascospores 8.8-10X 3.8-5 UM ..cecvviveivieeiiiineeeeeinvneeseaeeeaons X. laevis

Fertile part clavate to more or less cylindrical on short stipe with finely papillate

ostioles. Ascospores 10-12.5 X 3.8-44 HM.....ccoorvreeeeeevrrnnnensievanneneinennes X. allantoidea
Fertile part clavate-fusiform, Cylndric. .......oeveeieriieiriiiieeie e e 19
Fertile part globose, SUBZIOBOSE. . ......uvviieis et et e, 20

Fertile part clavate-fusiform, on short to long stipe. yellowish to dull orange. 5-8 cm total
length x 1-1.3 cm diam., becoming hollow, with umbilicate ostioles. Ascospores 16.9-20 x
36763 LU .o e X. telfuirii
Fertile part cylindrical, 4-8cm total length x 0.5-1.2cm diam. Ostioles and surface colouration

giving stromata conspicuous longitudinally striped appearence. Ascospores 10-11.3 x 4-4.5 Hm

.................................................................................................. X. grammica
Stromata only on bamboo. Ascospores 7.5-8.8 X 3.8-4.4 M ...veeeevevineeinnnnnnn, X. badia
Stromata not growing.on bambOo. ........ivueiieiiieiiaee e 21

Fertile part globose, dull grey then black, 0.5-1.2 cm diam. Ascospores 18-21.3 x5.6-6.3 Hm
...................................................................................................... X. ebovata
Fertile part subglobose, yellowish white 0.7-0.8cm diam. Ascospores 22.5-25 x 6.9-8.8
HUNL o e e e e e et e e e e e X, cf. cranioides
Fertile part cylindrical to clavate, on short to long stipe, 4-6 cm total length x 3-5 mm diam.
blackish, becoming hollow, with conical ostioles often covered in whitish granules. Ascospores

13.8-16.3 x 5-6 m with spiralling germ shit.........c.oeevererneeennnnnnn X. Iongipes var. tropica
Fertile part subglobose t0 ellipSOidal............vuriieeeiereeie i oo 23

Fertile part subglobose to oblong ellipsoidal, on short stipe. 2-6 cm total length x 0.7-1.5 cm
diam., blackish, roughened by wrinkles and hemispherical ostioles. Ascospores 2 1-26.3 x 6.5-8

Hm, with short oblique germ slit.........c.oovvueceiiiiinis e X. schweinitgii
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Fertile part subglobose to elongated, sessile or on short stipe, 0.5-2.5 c¢m total length x 0.3-0.6
cm diam., blackish, wrinkled and verrucose, with inconspicuous or conspicuous hemispherical
ostioles. Ascospores 17.5-22.5x 10-11.3 Mm, with short oblique to spiralling germ slit

................................................................................................. X. anisopleura

Surface smooth, fertile part cylindrical to clavate, with acute sterile apices, on short to long
pubescent stipe, unbranched or branched, 2-6 cm total length x 1.5 - mm diam., blackish with
brown peeling centre layer, more or less punctate ostioles. Ascospores 8.8-10 x 3.8-4.4 im
................................................................................................... X. multiplex
Surface more or less roughened with perithecial contours, papillate ostioles, wrinkles or a
combination Of these fEAtUIES. ... iuiii ittt ettt e e e e e e ea e s 25
Ascospores 13.8-16.3 X 5-6 LM ...evvniniienien e vinceciei e raeanaans X. longipes var. fropica
Fertile part with grey peeling outer layer. Ascospores 8.8-10 x 3.8-5 Hm

................................................................................ X, juruensis var. microspora

Outer pecling layer white or cream. Ascospores 6.3-7.5 x 2.5-3 Um..................X. oligotoma

Outer peeling layer white, yellowish or brownish. Ascospores 7.5-8.8 x3-3.8 Um........vevvenene
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cultivation medium (HoMIHAR cellulase, mannanase U@y xylanase (Kgeen, 1999)

NH,NO, 2 g
MgSO, . TH,0 0.5 g
KCl 0.5 g
KH,PO, 0.5 g
FeSO, 0.01 g
yeast extract 0.2 Jig

carboxy methyl cellulose
139 locus bean gum n30 xylan 10 g

¥ [
HINaU 1,000 ml

¥ g v
ATAWAIUNRUNIVNA MRty mldvaanaanrng 16 x 150 mm Hasaay

A+ A4 A ar ' & =
5 ml Heaiuden 121 °C anudu 15 Usuadeaseida Shuam 15 Wi

corn meal agar

41 Tnaou 30 g
agar 20 g

L d v
HInau 1,000 ml

1 [ v
ved1 Inadaefviunduiuiiingy 500 mi Uszang 1 $21u9 nseuenineen
r=-9 ar =y é [} y : L7l 1 -:shJ
@Euju udnlSutsues iy 1,000 m Feshdeizl °c anwdu 15 Youdden1saiia
W 15 wfi
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Czapek’s agar
NaNO, 3 g
KHPO, 1 g
KC1 0.5 g
MgSC, . 7H,0 0.5 g
FeSO, . 7TH,0 0.01 g
sucrose 30 g
agar 15 g
shnfu 1,000  ml

: 2 g & £ . £ 2 "
azaedukaNieHaluhinay Avvuiuazate feaimdehn 121 °C anudy 15

o r qy Pt
Usuanans1eta nd]unm 15 U

malt extract agar (MEA)

malt extract 20 g

agar 20 g
E ]

Wndu 1,000 ml

. 2 L R "
azmwdmwmvisnualhngy dusuduazay desiudedl 121 °C anwdu 15

a1 ay =4
Youdaen1319t Auat 15 ud

nutrient agar (NA)
yeast extract 3 g
peptone 5 g
agar 15 g
tind 1,000 ml

' & 2 & Y. w
avaedIunNiaiNe hinaw ansuiuazane Wesluden 121 °C anudy 15

&1 ny 1
lauanams19t? ﬁjunm 154Um
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nutrient broth (NB)

Yeast extract 3 g

peptone 5 g
Ed v

Windu 1,000 ml

v :,’ ¥y o Y o '
avangaunAunsrualuthndy ad llilssndwen 121 °C amdu 15 deaudds

¥
a9 iluna 15w

oat meal agar (QA)

412 10moU 20 g

salt solution 1 ml

agar 18 g

Jﬂﬂé’u 1,000 ml

rH 7.2

salt solution 100ml FeSO,-7H,0 0.1 g
MnCl, -4H,0 0.1 g
ZnSO, -4H,0 0.1 g

3 T
audimI8nouluingu 500 ml 15-20 WH AUARBALIAN NTDUININDON AIBEN
-~y Qr = 3’ a‘! aé 1 ¥ Ad‘
YUNW  ANYY uag salt solution #ASVUTINAT DN 1,000 ml drevindy  Teaiuied

Q o a1 : ~
121 °C awdu 15 douddassein dunan 15 i

potato dextrose agar (PDA)

Tur$s 200 g
dextrose 20 4
agar 20 g
vindu 1000 ml

pH 5.6
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] 3 E ' ¥
donulfendudSudwindudubn q  hldFouasy 200 ¢ sdaniwdudui
AL WY 15-20 1l nspadauidiumnesn  @udivilszooufimdsudnirlfueuiu

&y A A 0 o &1 & ﬂ P
AT UK n 121 C Auead 15 ﬂﬂuﬂﬂﬂﬂ’]i’muq fuat 15 U

potato dextrose broth (PDB)

Thur¥s 200 g
dextrose 20 g
thndu 1,000 ml
pH 5.6

Yonulfeniurfudniuiusudn o ilildeaunsy 200 ¢ udninndusniy
A W 1520 w1 nsewedREuANeN 1N dextrose Aulfazme Waninaulvasy
1,000 ml N1AVABANARDIUUIA 16 x 150 mm WADAAL S mi TENEET 121 °C ATURY
15 Ueuddemsiin Hunan 15w
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W MATaUNISAATUBY apical apparatus

Melzer’s iodine reagent

chioral hydrate 100 g
potassium iodine 5 g
lodine 5 £
151‘:‘1 ﬁ'u 100 ml

i 3 :’ ar 1= 9 =
azaneaunaunavualningu By B3 luviadan

msadnlglunmsasredalffinanimasaisale3s DNS

1. DNS- reagent

3,5 dinitrosalicylic acid 1%
phenol 0.2%
Na, SO, 0.05%
NaOH 1%

¥
axa18y 3,5 dinitrosalicylic acid fumsazaie NaOH auldazaafluiloderin -

ud2TUAN phenol uoz Na,s0, UsvlSuasIdidu 100 m Wil luedn

2. sodium potasium tartrate 40%

L ’ 3
aza18 Na-K tartrate 40 ¢ Tutindu 100 m! aulfazaeiluile@aasy
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3. citrate buffer
Stock solution
A: 0.1M aaemUn citric acid (21.01 g “lmf"mﬁ’u 1,000 ml)
B: 0.1 M fM3azate¥®de sodium citrate (C;H,O,Na, - 2H,0 29.41 g 1u1§1nﬁ"u
1,000 mi)

¥ ]
15 A x ml AUES B y ml@enstnimautuitsuigs 100 ml

X Y pH x ¥ pH
46.5 3.5 3.0 23.0 27.0 4.8
43.7 6.3 3.2 20.5 29.5 5.0
40.0 10.0 3.4 18.0 32.0 5.2
37.0 13.0 3.6 16.0 34.0 5.4
35.0 15.0 3.8 13.7 36.3 5.6
33.0 17.0 4.0 11.8 38.2 58
315 18.5 4.2 9.5 415 6.0
28.0 220 4.4 7.2 428 6.2
25.5 24.5 4.6

3. sodium acetate buffer
stock solution
A: 0.1M @150581099 acetic acid (1155 g Tuindu 1,000 ml)
B: 0.1 M ®1503019%09 sodium acetate (CHO,Na 164 g Tafndu 1,000 mi)
M15A x ml FUAVEIS B y ml Fonaluhndusufisinas 100 ml

X ¥ pH X ¥ pH
46.3 3.7 16 20.0 30.0 4.8
41.0 6.0 3.8 14.8 35.2 5.0
44.0 9.0 4.0 10.5 39.5 5.2
36.8 13.2 4.2 8.8 41.2 5.4
30.5 19.5 4.4 4.8 45.2 5.6

25.5 24.5 4.6



AMANHIN 3

s =y g
nInAsgIN sazmsnsadamnonssueislal

1 ahnsinasgiussasazae glucose

. ] k3 1
MTENEI02010 glucose WUTU 0.5 mg/ml 1a8%4 xylose 0.05 g luiindu

¥
100 mi 14 volumetric flask 1AW D9 1T 0, 0.05, 0.10, 0.15, 0.20, 0.25, 0.30, 0.35, 0.40

kl

1
0.45,0.5 mg / ml 891UMAOANAADY AN DNS - reagent 2.0 ml I dulindonuiy 15
Wit FlABuTUR 170 40 % Na - K tartrate 1.0 ml Safganduuasfi 550 om 1heila

Tins munesgu g 62)

1 =
ARANAUNDI (540 nm)
L8 -

16
14 4

12

08
06 -}
04 .

-

0¥ . . ; 1 . — glucose mg/ml

o al a2 3 04 05 a6

3d 62 asmlinasguved glucose AumIgAnAunaINiaIE1IATY 540 nm
2. M3 HINASFIUVE 150818 mannose

[ASUNAINEANY mannose WU 0.5 mg/ml Taeds mannose 0.05 ¢ tuiindu
100 ml 1% volumetric flask mmfm%'mmflu 0, 0.05, 0.10, 0.15, 0.20, 0,25, 0.30, 0.35, 0.40,
0.45,0.5 mg / ml 2alUNADANAGDY AN DNS - reagent 2.0 ml 1 lBahnivdonuy 15
widi ildiBuiuf 18 40 % Na- K tartrate 1.0 ml asganfuuesd 575 nm thefild

Tuhnswlanasgu gl 63)
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T =
MHANAUUTS (575 nm)

18

08
06
04

0z

mannose mg/ml
.0 01 0.2 03 04 0.5 (o1}

31 63 NI MATTIUYDL mannose AURIGANAULTITIATINETINGY 575 nm
3. MM THINATE NI IDZAIY xylose

wiowmsazaw xylose 1T 0.5 mg/ml Taods xylose 0.05 g Tuniindu
100 mi 1 volumetric flask evindevtadiu 0, 0.0, 0.10, 0.15, 0.20, 0.25, 0.30, 0.35, 0.40,
0.45, 0.5 mg / ml a9luviaoAnAao AN DNS - reagent 2.0 mi 131'1‘1Jﬁaﬂmfnﬁﬂﬂmu 15
i MG 15340 % Na - K tartrate 1.0 ml Sasganfuuesii 550 nm 114
Tl muasgiu gi 64)
ARANAULLE (550 nm)
6 -
14 - ¢

2 .

0 T T T T T 1

xylose mg/ml
0 al @ ] o ® 3

71U 64 I uIATI VR xylose HUAgANAUITIRAIWEIAAY 550 nm
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4. mIinsratamonssaenlasl

MAsnssueulen] cellulase, mannanase UAY xylanase 3a'ldnnSutanivig
glucose, mannose LY xylose AWAIWY ﬁgﬂﬂéaﬂaaﬂmmnmﬁv'hﬂs:jﬁ%‘aﬁswimau"lmﬁ
11 substrate éﬂgfufi carboxy methyl cellulose 1% 1 citrate buffer pH 4.8, locust bean gum
1% 144 sodium acetate buffer pH 4.8 U8 xylan 1% 14 sodium acetate buffer pH 4.8 auday
Tng19 DNS-reagent dhusrsinlfasn

mstmanSanimaaiden reaction mixure MIGTAswEeY reaction
mixture 4 ¥R (M5 16) “luémfwﬁquﬁqﬁﬂﬂﬂuﬁqmﬂgﬁ 50 °C Whnm 30w
@1 DNS-reagent 2 ml udnitlf@uluiudon 15 1A 1By NaK tartrate 40% 1 ml 1
éﬁﬁﬂ%’iﬁﬁuﬁqmﬂnﬁﬁm il insganduuaedl 540, 575 wog 550 nm dwmiuat
as1v¥an1ienssueu ol cellutase, mannanase 1482 xylanase AUy 1hnah 18l oudy

AU INTFIU

A9 16 MISIAS Y reaction mixture YOO 21T FU substrate

reaction mixture crude enzyme (ml)  substrate (mi) buffer (ml)
control 0.0 0.0 1.0
enzyme + substrate (ES) 0.5 0.5 0.0
enzyme blank (EB) 0.5 0.0 0.5
substrate blank (SB) 0.0 0.5 0.5

wHwEMSMYeueilal
o 1 = 2 & =Y ]
fviuale 1 widsevsaeulsl vaneds YSuaeulwiivldRemsdasilass

= g s =1 o a0 o dal A J Y 9
Handwaieanu 1 pm aelunm 1 wil YSunawdasusindeiuludgisemn 1d0nms

&
=1

ihmhganauuasfianasgns (Aa) lifeufuns whnasge et Aa 1880
AA = ES-EB-SB
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nsAnnunnenssuen sl
alaeusganiunaedi I8 dunnududu mg/m Taoldnsmlnasgn
) ,
S Bnarhaalifnd = X meg/ ml Afmanee)
vinnsnanealfioulsd 0.5 ml (I reaction mixture) ¥in/fAse1y DNS i

(87 30 U

1. nadlvssiaia glucose ¥39 mannose

vhanadad (glucose 3D mannose) ﬁ'tf'mﬁ’ﬂimaqa 180 vy
vena3dad 180 g = 1mol
thoadaad 180 mg = 1 x 10° Lmole
e Xmg = X x 10° Hmole/30 min/0.5 ml U89 crude enzyme
180
manssmouled = X x10°  pmole/W#/ml (U/ml)
180 x30 x 0.5

3
2. N59IV013M 1A xylose

4

2 v
1n1a3A% xylose SiminTaana 150 Feriu

¥
Wwa3aay 150 g

1 mol

¥
U11a382F 150 mg = 1 x 10° mole

o 2 o
HUIMAIAIY X mg

X x 10° pmole /30 min /0.5 ml ¥4 crude enzyme
150

mnenssuen Tl X x 10 mole/41# /mit. (U/ml)

I

150 x30 x 0.5
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Microsoft Visual Basic 6.0 (fn¥8, 2543)
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