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The research aimed, I) to study the diversity of mushrooms found in the Dry 

Dipterocarp forest at Phuphan National Park, in 2008-2009 by random sampling (Rel eve method), 

2) to study the relationship between Shorea siamensis Miq. and Ectomycorrhiza of Arnanitaceae 

and Belotaceae and 3) to compare the biomolecular characteristics of some samples in Arnanitaceae 

and Balotaceae. The findings of the study were as the followings: 

I) There were totally 34 samples of mushrooms found in Dry Dipterocarp forest at 

the Phuphan National Park during the studying period 2008-2009. There were 26 samples found 

in both years including Amanita hemibapha (Berk. & Br.) Sacc. subsp. javanica Cor. & Bas., 

A. princeps Cor. & Bas., A. umbrinolutea (Seer. ex Gillet) Bataille, Termitomyces microcarpus 

(Berk. & Br.) R. Heim, T. peiforans Heim, T. striatus f. grisesu Heim, Boletellus ananas Curt., 

B. griseipurpureus Cor., B. edulis Bull. ex Fr., B. lun·dus Schaeffer ex Fr., Cantharellus cibarius 

Fries, Craterellus aureus Berk. & Curtis, Astraeus hygrometricus (Pers.) Morgan, Lactarius 

aquifluus Peck, L. glaucescens Cross!. L. piperatus (Scop ex Fr.) S.F.G., L. vellereus (Fr.) Fr., 

L. virescens Fr., Mycoamaranthus cambodgensis (Pat.) S. Lumyong, R. Sanmee, P. Lumyong, 

Zhu L. Yang and M. Trappe, Russula densifolia (Seer.) Gill, R. emetica (Schaeff. & Fr.) 

S.F. Gray, R. xelampelina (Schaeff.) Fr., R. foetens (Pers.) Fr., R. rosacea (Pers. ex Seer.) Fries, 

R. violeipes Que!., R. virescens (Schaeff.) Fries. The mushroom samples found only in 2008 

were Boletus campestris A.H. Smith & Thiers, Heimiella retispora (Pat. & Bak.) Boedijn, 



... 

Lentinus polychrous Lev., Microporus xanthopus (Fr.) Ktz. and those found only in 2009 

were Boletus curtisii M.A. Curtis, B. nobilis Peck, Russula alboareolata Hongo, R. cyanoxantha 

(Schaeff. ex Seer.) Fr. Some physical factors were studied. 28 samples were found at the relative 

humidity range between of 68% - 96% (min 54%, max 96%, average 75%). 22 samples were found 

at the temperature range of 29-30 ° C (min 28 ° C, max 3 l ° C, average 29 ° C). 26 samples were 

found at pH range of 7 .0-7 .9 (min 6, max 8.9, average 7). l 6 samples were found at the light 

intensity range of 150-500 lux (min 150, max 1800. average 970 lux). 

2) The relationship between the Shorea siamensis Miq. and the spore inoculums 

of Amanita princeps Cor. & Bas., Amanita hemibapha (Berk. & Br.) Sacc. subsp. javanica 

Cor. & Bas., Boletus chrysenteron Bull., Boletus griseipurpureus Cor. and Heimiella retispora 

(Pat & Bek.) Boedijn. at the concentration of spores at 500, 5,000 and 50,000 per plant was 

studied, By ANOV A analysis, Shorea siamensis Miq. showed non- significant relationship 

to Amanita princeps Cor. & Bas., Amanita hemibapha (Berk. & Br.) Sacc. subsp. javanica 

Cor. & Bas., Boletus chrysenteron Bull., Boletus griseipurpureus Cor. and Heimiella retispora 

(Pat & Bek.) Boedijn. in the height and circumference growths of Shorea sfomensis Miq. seedlings at 

the three different concentration of spores per plant at 99% level of confidence. 

3) The biomolecular classification of four samples in the Family Amanitaceae and 

the Family Boletaceae and comparing the similarity of homologous DNA were done. By using 

BLAST, Boletus nobilis Peck was similar to Heimiella retispora (Pat.&Bek.) Boedijn. 

at the percentage identity of 97%. Boletus edulis Bull. ex Fr. was similar to Tylopilus felleus at 

the percentage identity of 91 %. Heimiella retispora (Pat. & Bak.) Boedijn. was similar to 

Xerocomus sp. at the percentage identity of 99%. Amanita princeps Cor. & Bas. was similar to 

Amanita egregia at the percentage identity of 98% . 
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d .I o' 'JJ 
'YI 500, 5,000 III!~ 50,000 ff11tl'.i/\9l'W 142 



~ v 
VI THUi 'tt'U 1 

c! "I " 'J/ 'V1 500, 5,000 1rn~ 50,000 'ffuD'.i/\9l'U 143 

'J/ "' 1 , "I " cl ""' n.6 rn''UHJ1J1~ 12 1~HJ'Ut1eM'M~fl11Jfll.J!!n~'lf~ mYumtta~m~ 5 'M'U~ . . . 
"" "' " 'j/ 'V1 500, 5,000 !!ft~ 50,000 ffu0'.i/\9l'U 144 



QJ 

~l'HJWill'W .., 

"" v 
ftl'l'ffl 'tt'Ul 

2.1 

2.2 

ftfllltuqtl~1.:urn~ 1m.rn·ri-:i~1ttl'\JeM!M~ (Amanita sp.) A. Basidiocarp ~l'\Jjty!~lJ~ 

B. section \91llJV11'\JeM Basidiocarp Yi11ri1rn~eJUU l universal veil 2 Partial veil 

3 lamella 4 stipe 5 pileus 

" " I .... I cl ~ ' 'J) ' ~ ~ I 'J) 
ft'1U 11'.i ~ fle:J'U'\JU~!'H~'\JW~l'Uh! ~Ufle:JUU ( 'lfltJ) lift'~~ ft'1h!!UUWU'H U'H lJfiltJU Ufl . 

,., di cl _ 1d ~I cl "" "" 
(universal veil 'H'.ie:J outer veil) !lJU~Ufl!'H~'Ulh!'il~!IJ'1Uh!!11Ulfl'1~ 'H'.ie:J'\JU 'H'.ie:J 

I .J.dt1'JJ ~ ~ d 
scales !!'1~ft'1h!!UU!VU'tt ell! mnv 'lu (partial veil '11'.i fl inner veil) !lJfl'HlJ1fl!'tt~lJl'U 

IO 

Cl" ~ j) .::::9 d ' . 

'iJ::;tJ~rM\9l~1Jh!fllh!Yl!'.itJfl11 rmg 12 

-1. -1 "''l cl • cl -1 o' • 
2.3 fll'.i11ne>Vff11m um~ffflnl'lN "1 I. m~fffl'1 Boletus ft'11U'.i'il~Hlh!Ue:Jom~i (pore 

"" - I "' ' "' "" cl - I "' 'tt'.ifl tube) 2. ft'fln Agaricus ff11U'.iHlh!Yll~fl'.i1J'H'.ifl gill 3. m~ft'fl'1 Hydnum ffue:J'.i 

" . ' ~ ~ .::! Q.J 91 
Hl'U!UU!VfllJnOlJW::;flmV'HUllJ (spine) 12 

2.4 27 

3.1 45 

4.1 a, b = Basidioscarps, Amanita hemibapha (Berk. & Br.) Sacc. subsp.javanica Cor. & Bas. 75 

4.2 a, b = Basidioscarps, Amanita princeps Cor. & Bas 76 

4.3 a, b = Basidiospores, Amanita umbrinolutea (Seer. ex Gillet) Bataille 77 

4.4 a, b = Basidioscarps, Termitomyces microcarpus (Berk. & Br.) R. Heim 78 

4.5 a, b = Basidioscarps, Tennitomyces perforans Heim 79 

4.6 a, b = Basidioscarps, Termitomyces striatus f griseus Heim 80 

4.7 a, b = Basidioscarps, Boletus chrysenteron Bull. 81 

4.8 a, b = Basidioscarps, Boletus campestris A.H. Smith & Thiers 82 

4.9 a = Basidioscarps, Boletus curtisii M.A. Curtis b = Basidiospores, scale bar= 5 µm 83 

4.10 a = Basidioscarps, Boletus edulis Bull. ex Fr. b = Basidiospores, scale bar= 5 µm 84 

4.11 a, b = Basidioscarps, Boletus griseipurpureus Cor. 85 

4.12 a= Basidioscarps, Boletus luridus Schaeffer ex Fr. b = Basidiospores, scale bar= l O µm 86 

4.13 a, b = Basidioscarps, Boletus nobilis Peck 87 



,,; 
ill'ffYI 

4.14 a, b = Basidioscarps, Heinziella retispora (Pat. & Bak.) Boedijn 

c = Basidiospores, scale bar= l 0 µm 

4.15 a,b = Basidioscarps, Mycoamaranthus cambodgensis (Pat.) 

Trappe, S. Lumyong, P. Lumyong, Sanmee & Zhu L 

4.16 a, b = Basidioscarps, Astraeus hygrometricus (Pers.) Morg 

c = Basidiospores, scale bar = l 0 µm 

88 

89 

90 

4.17 a= Basidioscarps, Cantharellus cibarius Fries b = Basidiospores, scale bar= l 0 µm 91 

4.18 a,b = Basidioscarps, Craterel!us aureus Berk. & Curtis 92 

4.19 a, b = Basidioscarps, Lentinus polychrorus Lev. 

4.20 a ,b = Basidioscarps, Microporus xanthopus (Fr.) Ktz. 

4.21 a, b = Basidioscarps, Lactarius volemus (Fr.) Fries 

4.22 a, b = Basidioscarps, Lactarius g!aucescens CrossL 

4.23 a, b = Basidioscarps, Lactarius piperatus (Scop. ex Fr.) S.F. Gray 

4.24 a, b = Basidioscarps, Lactarius vellereus (Fr.) Fr. 

4.25 a, b = Basidioscarps, Lactarius vietus (Fr. ex Fr.) Fr. 

4.26 a, b = Basidioscarps, Russula alboareolata Hongo 

4.27 a, b = Basidioscarps, Russula cyanoxantha (Schaeft) Fr. 

4.28 a, b = Basidioscarps, Russula densifolia (Seer.) Gill 

4.29 a= Basidioscarps, Russu!a emetica (Schaeff. & Fr.) S.F. Gray. 

b = Basidiospores, scale bar = l 0 µm 

4.30 a, b = Basidioscarps, Russula foetens Fr. 

4.31 a, b, c = Basidioscarps, Russula rosacea (Pers. ex Seer.) Fries 

4.32 a, b = Basidioscarps, Russula violeipes Que!. 

4.33 a, b = Basidioscarps, Russula virescens (Schaeff.) Fr. 

4.34 a, b = Basidioscarps, Russula xe!ampelina (Schaeff.) Fr. 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 
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ill'Yft'I 

QJ 

ff l 'HJW fl l 'Y'f ., 

y 1 Y"'><v d y y 1-' ""' "'""' "'1 1 <1' 4.35 \9l'W 111119.11u1m'.il'H1"H~fl1t1 urnnrn Phylip 3.69 'il111mnim1~tt'W1rn1 a Ylfl 

'llfl'I ITS rDNA 'llfl'l!Mflflci:uiuiY~1amt1~ff1'1~vmiuiJ1 i"DYlt11'W!!M'l']J'l~i1'l'ITU . . "' 

,Y'lttlflffnoum~>J i~ imt1rnYit111tirnilflfffJntu "l 1 flt1i'l1u1w~1t11~ neighbor 
" . . 

joining (NJ) irnd'.in~:u out group djw~m11un~rnrnff 1 fllJltJ~ffA cJf'IUvio~n'I 
" 'llfl'l~'W 1"1119.ll'WlflU Ufffl'lfll bootstrap 'illfl~l'W 1'WCJfl'llfl'lfl1'.i 1nflitlu1111'UD'I 

" ~'W i"1119.ll'Wlfll) 1,000 CJfl 117 

fl. l 

145 

- !':'! "' 0 y y y ,,,;,,, y y o' 
n.2 ! m t11J!Ylt11J'll'Wlflm\9l'W!!n~f11111ff 'l'llfl'l\9l'Wfl11Jflll un~\9l'W YJ:Ufl11ll!'llll'll'W 'Ufl'lfftla-:i "' . 

d 1 "" d _, o' y ,,\ "" 
ll'ifl'.i~ 'lfl!l'infl'IYI 500, 5,000 un~ 50,000 t1um/\9l'W !llfl 12 !flfl'W 145 



. 

. 
"" 1Jl1l1 1 

11111-!1 

ct 0 Q..I Q.<V 

1.1 'tl'IJl Htl;;;fl1llJi;Tlflty'lltl~tn'i1'\lfJ 

1li\9l!!n:::1111J'U~'l}j:r;J191~~\91BQ'h.,101w1~m Fungi ivJa:JJ Basidiomycota 1rn:::Ascomycota 

1ll'U oci:JJE -:Jmr;J191~ -CT11lru~m:;; uuiJ 11f111J'U -uv1-:J~-:J ~-:Jnu'l'lmmhrl'ru 1 'U m1'li1ll'i ffti 1ff:JJ\9ln'llB-:J 
q u u q . " 

iY-:J}j~il'l l\9lum1iJ1o'UY1~ 6~1-:J "l '110fl"lmaum 1~hnj 1if \9l!!n;;;11mci1iJmmrnvm iJl1911m'.h 
" " . 

l'lll'l!B'UoJf'U 1'liu luih hh'-:J il1~u'1fu ua;;;tl1Yiu l\9lmuvn;;;'li1-:Jq~H'U'1;;;1tlu'li1-:J11:JJl'i'um1iYu~u{ 
" 1l;;;wrnif\911n\9l'lfO'l5:1Jl'll:JJ1i11:1J'l51~ mm'J1 vi-:Jm vi-:J11ru1 Yl'U~i.t ~ui" 'UBi.tl" ri1u1mJ}j~il'lBV 

qq q q Cl u cu 

l'll:IJO'UYl~U11'1t11'1f'U OB-:JiJu11ifo llnffl'll Vl'l5~\911U!!~1 vh1tt1n\9lfl11!Ul!tlBU'UB'lO'UYl~U11'1t1 
q q 'U q 

" mci1uu 1'liu 1if\9lvJ1-:J 'Ul'l'lftJ\9111J'U;l'lf1vuu'UB-:Jll"vi'u 'Ul-:J'lftJ\911n\911i.t'1BmJmo 1'liu 1li\91 lfli.t rn-:J'l5U\91 

1llm_h;;; lv'lfu~-u;l'l51rl-u-uv'i1:1Jn'U l\9lmif~'li1u1M';l'lfffrnnn 1~u11i1\91 lu~u iJl~~u ri1u;l'lfli1' 
"' . 

d. J """ ~ l cl QI l dQ.I ~Q.I cl I Q QI 

B1'1111 'VIBU'Ulfl'U 1rn;;;A11:1J'l5l.! !'l5'U !l1\91\9l'Ulm 'UBf)'11fl'Uftfl'l:lW;;;1ffU'UB'll'l1~!!\9ln;;;')5'U~U'l 
"' 

!!l'lfl~l'ltl'U 1iu 1n\911tlu\91Bfl!~u111'.limci:JJ!11ul 11'.lunci:JJ lfl'U~~ilu 11j-um;;;1liuilmllu1'lfln:JJ 
• u • 

" " " 1Jl'l'l5u\91.UucH'uu nu 11'.l'U'iu 11 j ucH'uu ~~11'.lu n1 m~u1nu 'l5u~11 ~'l lfl\91~\9l~unu11 aiulJYi1 ltt~Bfl 

1rn;;;'l5U\91'0QtJl11mu1J (11'lfUWcYJ\9lfffftll'U, 2539; B'U'lfl ~'UYl{f!'~fJn, 2542; Ruksawong, P. and Flegel, 

T.W,2001) 
' " 'J/'J/ 

ih i"'1llu1111ci-:Jfimimfl't1l'll:JJ1i11 :JJ'l5l~'UU'l1if ~1111mn11 mu'l5il ~1 rn;;; 'l.11 mw n'liJ ~'U uv 
"' "' 

ilu'l.11 ;;;!.fl'Vl'll'O'l~'U~il11rn;;;~u ti "mfo~rn1 ru l u~u~J u "l 11:1J~-:Jf111:1Ju~:1Jff:JJ'U1w1rn;;;f111:1J 
q u q cu 

'J) 'jl I I 

i:JJoJf'U'U'O'l~'U JI 1tl 'O'l'l tll'U u '11 'l'l51~il'V'l l'U 11'.lu nu Yifit11ff'U t" ff1'11i''Ufl11ff1111'11!(\;;; fffl'l:llfl 11'.IJ . . "' 

11a1n11nw'llrM1i1~11 ffill'V'lth luuY1t11'U!!tt'l'l5l~il'Vil'U 1h ;;;nuu1'1'1t1'lfil\9lil1~-CT1fl'ru 3 'l5U\91 ;)-u 
• "' u 

" il11~'li' 'l il1111ru'1Y111 w m1;;;tl1~u11~-:J uY1u1u11 '11 'l'l51~n'V'l1i.t~'luvl m'lll'11Yium 'll1nw1uiJan1:1 w:;; u q cu cu 'U 

" 1 m'lffr1-:Jm'lTI1w1llui1 um1u l\9lunm1:1Jff 'luv1;;;11i1'l 200-567 mm 1'11m;;;l'i'uiJ 1 Y1;;;rn'll1unm'l 
"' "' 

1 i.t~'U ~'UB'lBYltll'U !! 1'i 'l'l51~ il'Vil'U l 'U 1:;; fl'Ufl 11'.IJ ff 'l !!\91fl~1 'lfl'U lift:;; ~'U ~'lfU ~'ll 'O'l U l~l 'lrl'U 1);;; I tl'U . "' "' 

!! mi-:Jil 1mi' umrni''V'lttlflTUl i"m'lJl1mif ~11n~:JJ11rt'l'll'O'l~'U~~Yltll'U11'11 -:J'l51~JJ'Y'll'U 1rn;;; 1tlu .. "' 
" 1111 ci'lmti't1u£~ 1'1;;;\J 1m l~f1nmi~um1 l~'l.11;;; lt1'l5tJ Y11'lJl1u~1'l "l uuo1l1niJ'li'm.inl'l'lmii1mm1n . 
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., ,, 
utHnnnu1'1i ~v'11llu~ 'lfu ;G'1f111:1nrnu1 ru '\JtMUl 'hj' ~'1 ~11 llmi'tM lJf111lJl j '1fl1U 

"' 

1fl'nJ 51 n'il~~ rn~:u 1 l1'1n~i1IY111m'1'il '1fl:1.J~1:um m1 f1nll1f111:u11 mnti mum '1:i;1mv-1'\Jo'11'li ~ 1 u 

HUU1'\Jt1'1'lf:1.J'lftJ uomnn'il~1"11 h11 'luHuil1tTuli1'li~'lfil~ it1u~1'1ua'1 m1'\Jt11v~ooon itlrim1 . "' 

1hm i'*tl1~ lt1'lfU'il1m'li~mrhtTu ~ilnlif1ruriTv11'1~1ut11fom hrimfrl'llmvo:u'il~1flut11~ ltt'lfU . 

2537; Ruksawong, P. and Flegel, T.W, 2001) 

i.2.1 1~of1nmri11mnnnt1~1t1'\Jt1'11tt ~ 'luil11~'lf 'I 'lull TI. fl'. 2551-2552 f1nm 1~v 

1~m1ri:uu1.J~'1~1tlV1'1 (Releve Method) 
q 

1.2.2 l~tlftf)lllfl11:1.Jff:Ufru£1~t1ll'lltt ~ 'lu Family Amanitaceae ll~~ Family Boletaceae 

~rio 'll1'1n~1tt~ Ectomycorrhiza ti'una'1 i"~uf '1 (Shorea siamensis Miq.) 

12.3 1~of1nmil'flllW~'Yl1'1;1 l:umf1~'\Jtl'1ltt~Ul'l'lfU~ 'lu1'1ft Amanitaceae tm~ Boletaceae 

iJ 11~'1f '1lJff mv-11n~tl' o:u ~ m m~ff:u~ om11n~1i1 ~ Yi 1 'l M' mmHmrnll ~11~1u iu mn 

'\Jt1'lil11~'1f '11 u t'\J~t1'Ylt11uul-i '1'lf1~riv-11u 611riorimu ~'1t11'~ffn~uri1 
q "' "' 
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1.4 'Utl'Ul'UVl'Utl-:Jfll'll1i'f.I 

" . 
1.4.1 ri11111'lfU\PI il1mru llft~ifru'il1t11nt.11'Ut1-:J1i'.f \Pli11 'l uil11~'11 '1 l'W~'Wlll'U\9lffYHJTW 

.. q 

" . 
uri'l'lfl~ffvnu 01mt1.fl'Wl'W 1l'l11l\Plti'f1ft'Wm i\Plun111t1\Pl~t1fi-ff111112 Hi1ft'I fit1'U'Wl\PI100x100111\911 .. .. 
lift~ 10 x 1000 lll\911 i\Plu1im1 Releve method 

" 
1.4.2 ri11111 1 1;lt1'Wlfl1'1 'lu1;lt1u~mfl11 'Wt)ff~muu iu11f11111m1fl11 f}ll.fl1Wt1£ lift~ 

" i'.it11fl1111n~rl111'iH;lt1'Wft~ 2 fl1'1 'lu1;lm.u111flt.1tJ 'Wt)ll.fllflll il~muu mnQlflll iY'lmfl11 nwnuu 

'lull '\"I.ff. 2551-2552 (111121'.J) 

& Q./ ~ .d cl I ~ ~ 'j} 

I.4.3 ffnll1ftnllru~m'lmt.1m'W'lumnrunmH11\PI t'lftJ eiru11n11 m111'lftJ m1111'll1111tY'I 
q .. 

fl11mtlu nrn1tlm1rn un~wu'li~'lf~tivu~ nru mu "l 
q .. 

..s "' d 1 d 'l 1.4.4 fff1lllnf1llW~l11'1'lf1 lltnf}n'Utl'll11\PI tJ Family Amanitaceae !In~ Family Boletaceae 

i\PltJf)l'j!~ll~ltJ1tJ DNA l\Plt11i PCR ui1'Tth'1iJntit1rnfit11Jrl1J'i!ltJ~tlllft'Utl'I GEN Bank .. .. 
1.4.5 fff1lllfl11llffllWtJ£ 'Utl'lf11'i ! 11~ ty'Utl'llif \Pl Ectomycorrhiza rl1Jf111!11~ ty!~1J il9l'Utl'I 

31 '13131 "' 'l 31 31 0 31 
nm ll\9ltJH (Shorea siamensis Miq.) tJ\PlltJfl11ll'J:'llln~!ti'tJ'ifl1J1'1'Utl'lftl\9ltJ 

& Q./ ~ Q.I ' cl 'l 
1.4.6 fff1lllt1'W]l'W1l1tll 'Utl'l\911tltll'1111\PI tJ Family Amanitaceae !!ft~ Family Boletaceae 

UM'l'lfl~.fl'WTW 011nti.fl'WltJ 11'1111fltYf1ntJfl'i .. .. 
" . 

1 5 .2 '1i'ei11n~tJ 'ii ltJ 'l u'ti'ti'IOtJ'Uti'ltil1t1ltJl!'11 'l'lfl~.flmtJ 11'1111\PltYnn'Wfl'i • <u cd q <u 



' <=t 

1Jl'll1 2 
' . 

"' <V <=t <=t !ii 
Wflf;Jl'i .:Jll-A111Ul1HlU1'Ufl.:J 

I I I jJ 

I~ \9llrJ 'U ff ~iJ;1\9l'lf'W \9111 U ~TIU~;fl11lJ D\91 lJ fflJU'i W 'll D~ 'i::; U U iJ I 1fl' fl 11 lJl'i nlfll1 mtt . .. 
'llD~'lfU\Pl'llti~1li \Pl 1 u il11~~f ~1 rlwhmh ::;ntiuff1ri'ru~l111'11'i::;uuil11fl'il11~~f ~~ n ,mu i ~ ill'olln 

u .. .. 

jl I I 'JI 

1lio~~u1f1t11nrn~\Pl'i111n::;il1Yifl1'i 'VI 'i 1uii~~ij 
~.c! & cl 

2- 1.1 1'1ifll'ifl'fl'lflfl11lJl1nlfll1nltl'llD~!'11\PI 

2. i.2 m'i ~lll'Ufl'lfU\Pl1li\Pl~1t11nm~aw ~ 1u1rn::;i1 irnnfln 

.,.,., "!.,cl, <Ill] 
2.1.3 fl11lJfflJ'Vl'U'li'llD~'Vl'lfflU!l1\PI lJflD'i l'i9fl (mycorrhiza) 

2.1.4 ff m'Vlm~i1m'Vl!ln::;mt1m'Vl'llD~D'Vlt11u11li ~'lfl~fi'Vll'U . .. 

~q .i::! a 
2.1.1 l1ifl1'iflfllJlfllUJ'tttnfl'tttnl'.J'UM!'t'IYI 

~Ylfl' fl()~'U'Vl{ (2538) ~fl'l-JW::;'llo~a~fllJfJ'lf llU~ 1M1rlu 2 ~fl'l-JW::; fio I) ~fllJW::; 

l~~tJ~mw (Quantitative characteristics) !la::; 2) ~fllltu::;1m~~fJWfll'Vl (Qualitative characteristics) 

m'irilJ~1ou1~m~rl'~fllJfJ'lf 1~om'ifinmm~11u~i~ 21nm'i fio I) m'lrill i\Plt1ioM'HtJ-a~~1ou1~ . . 
" " . ' i i •1 'jJ - 1 ., ' ., "'i "' 131 

(quadrant methods) !In::; 2) fll'i~lJ \Pltl lJ 'lfllIJa~\911Dtll~ (plotless methods) 'YM'U 'Ufll'i'\11~::; 'lf 

" " 1~ fll'i rl1'i1~ hH 1uu i\Plu um~ uounu1\9lti tJ'i::;'O' ~ff 'lltJ~fll'iftflm 'i ::;v::;nmm'iff l'i 1~1m~~utJ'i~mw .. . 

" " .<:::i,.<:::i, Q.I .<:::i, d Q.I Q.I .c! 

1'U~~tl'lf'U\PllJ'll'U\9ltl'U\Pl~'U 

" " 
(I) 1nu\Ple:1rn~\Pl11a1t1 "l -Uu\9lt1'U'llt1~m'i1~u i\91 ~mnu~~ll~\Plonrie:1u~uil~\Ple:1m1n 

(2) 1nu\Plt1flltt\Pl!l~a~'lfiJ\PI 11~11-imwnnu fll'i 1nu'i 1lln'U m~ lfl\PI nntJ~ tJu'lltJ~ 
-1"' "'13'• clf , d clw ,J 'jJ,'jJ'jJ 'jJ 

!YIJD'i fll'lf'U::;'VJ 'lfl1tlfl1'i!U'Ufl'i::;\Pllll 'll 'VlffllJl'it'llflUrn'lflfl11lJ'lf'U'lltl~\Pltlfli1 \Pl tll\Pltlfll!'l1~ 

ff'llD~\PIDfltll~ltJ~tl'U 1 tJ 

o) 1 u'llw::;~1nu~e:1~a ~1n\9l11a~ ~\Pl11u Yin~n'l-Jru::; ~e:1u hifl~'Ylu fll'j ~\Pl'llo~11~u .. 
'jJ 1 "! cl "! d • 'jJ 1 'jJ "' 

lff'U ti (veil) 11rnff::;lf1\PIU'Ul1lJ1fll1rn'Vl'lltlUl1lJ1fl llH'Ulff'U tlUl~ "l U'Ufll'U l1tl\Pl'llD~ll1n1U'Ufl'iU 

l1 r tllfl~\PI ff'll11~'ll tlUflj u II n::; fl 1'j 1tJ~t1'U ff'lltl~\PI tlfllM \PllfltitiflfflJ Nffl1 r tllfl\Pl'j ot1J1 I tiul'l'u .. 
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. " . 
(4) 1'i'ti-3~1P1ut.1Yirnu-11V1l11P1orntt1P1rn1wtiu 1'11u 1P1tirnttlPl~t.1tiuuuiY-3'l1P1 l'i'u1" 

u .... .... 

~ti~'lnt1'1~t1-3 'lfUIPl'llti-3Ul 1P1orntt1P11n1P11~t11 "l m::;~1t1ti~ttH"')nt.1 111'mn1P11lJunrj1rn~'lnti' "l nu 
111' mn1P11lJu m::; ~n 11i ~~~ff\PI 11i tt ii '3Atim1 riw1 iJ . . .... 

" ' . 
(5) ti' 11'1ti'3m11wrn'1f tiu1 q'Ylli ~ln\Pltirntt IPl 111' m::;Yi 1l1ul11li tinft'uo'3tt ti'3tlfiu~ m1 

I j} jl jJ 'j} 

tlVl-3 hnl'lllJ'lJel, tt'Yl'.ilUi1n1tt\Pl'HnlV'lfU\Plll llJffl:IJl'.ifH~1tyUl.ltl1111'.i !~tl'31'1fel 1~ tl1111'.i !~tl-3!'1fel 
d'l91191' 'Yl 'lf \Pl!!f1 Potato Dextrose Agar (PDA). Malt-Extract Agar (MA) 1rn::; Modified Melin Norkrans 

'j/ 'JI 'j} I 'j} j/ I 

medium (MMN) 'lum111vrn'1fffut.1 !tt\PI I 'lfU\PI m11wnelelf1:1Jl!~t1'3llJl'hni1 20 mrn\PI ll'3U!Tiel 

'JJ d. ~ Q.I cl o ..::::::. r1 .... I r1 
(6) \9ID'3'.iUel1iU1t1nffhlW::;mt1l.lelf1'lJtl'3\Plelf1!11\PI !!n:!;'Yll'.ieltll'llJ'VHYum (spore print) 

1 <;/.di "' "" cl 0 'l 91 cl 1 cl ' <;/ 1 ' 0 1 <;/ \Pltl-3'.i:!;\PIUffQn (genus) l!n:!;'lfl.l\PI (species) mn1~::;m::;m 11!ff'.i~ \Plvt'.i1 !!\91tl1 llfflmrnm \Pl 
cl cl l <;1'1 d cl <;1 • 91 cl 'l <;1 "'! o cl 1- I 91 d "" fl1'.i!f1U\Plelf1llrn 1 l.l'Yl!tll.l!!n:!;!!11'3 !'lfl.l~Wl.I l.l'Htl'31i'.i'.ilJ\Pll 11'.itll.ll\PlelfHVi\PI UelU!!11'3'Yl'QU!11iJll 

"" .,,j <;1 "" <;1 o cl 'l "" '.?I _I 'l <;1 "" .,,j <;1 40-50 tl'3ffl!"lfn!"lftlff !:IJD!ll1'3\Pl!!n1 l.ll!!f1:1Jl!f1U l.ltl'3'VWlff\91fH!O:!;U\PIUlf1tl'3 11ffl.l'Yl !:1Jtl\91el'3f11'.i . . 
" " 1iJ~~vnu 1'1fu ri1u'lJti'3tt :1J1n111' eln1u eltinmYi11M'fiu1 ti 11P1t1mrniiJ1 111'el11 v\PI 3-5% KOH .... . " . 

n-31 tlff'nfli m'.1-3 ut1'1~'3u 11tll'i'IPI'l11'1rlu'1furn'3mn 'l 1tlelft'n£Jw::;mv 'l u 'l~nti'el-3~n'Ylnrtul'iel1 ti 

fll'J tllJUUtl~ faa 1'li'u1hH~10UH • 

l'*ifoij'ttnwuuu fiti 11uu#m~t1lJ1l'l9li'il#m~t1:1Jtit.1H1un::;uuu1~nn:JJ1rlu~u 'Ylrnmun'li'ti~ . . 
" . 

'li'mffm1191n~1~nu tieln 1 iJ ~u tiunu'1n£Jw::; m1 rill 'lfil IPl'llel~ ff' ~fl lJTI'lfu n::; .u'ellJnnYi1mn 1u11:1J .... . .... 
" . 

\9l~ iJ u m1 rilJ1'11elv1~u uu 1 '*u tlM A'1tivN ~~~el~f11u~o~'J tlu uu'llti~u tln~1'11elvH 1tlel 'l 11' . .... 

ff ellPlflri'eMnm i1 rn m tJ'lJ el-3'3llJ111milu11 ft' n tl1 fl' w n n 1 '*u tin~ 1'11el 01~ 1~t11'\JlJ l\PI 111uiYi1m1 
u u 

'JI I )/ I I 

tln1~uu ~::;m::;Yi11~ l'imlielff' '3fl:JJTI'lfuu "l nfl11lJilii11il:1Jti'H1'elfl11lJH'uutlrnw'luumriiff1P1 
• " . 

fiel ijfl11:1J!iJu1um~t11tfomnnf!1P1 (High homogeneity) u\9iti'rn~1:U'1 lJff ~rllJijfl11lJHlJ!!tl'J 
'j/ q 0 'j/ 'j/ .J 'G) ..-:::i. ... 1..-:::i. 'j) ')) Q.I 

f111'3'\111'3 1rn::; 1 u m1ffl'.i1~ \91el'3f11'J 'UellJn'Yl el~ 1 lJ!'lf ~u'J mwul'J "1 1rn::; f.Jf1\91ti~\911:JJ11nnm1l'I1~ 

ilo~ 1 um111'311 tln~~11tJuvi' ti'3m::; ~wutln~l'l1elo1~ 111' fln:JJ-rt 1~~vf u~ rvlti 'l 11'1~'1i'el:1Jn~1rlu . .... 
Q.I d..c:I Q.I Q.I 

\911!!'YllJ'Yl\Pl'lJel~ff~fl]J (\Pltlf)'.if) :IJl'.itl\91, 2542) 

Shimwell, D.W (1971) 1~i11tl11im'J1Hutln~l9i1elu1~H 511im1 fiel I) 11~utln~ 

1'11tiVl'3'\JlJl\PI 1my1ifo~utln~1~t11 ~fl\911111'.lul?l 1uY1lJ~~'lJfl~ff ~fllJ !~ vn11im'Jif 11 Releve method 

" " . <.u'v~1n\9111lm1iJ 11~ 1:U111' vff' ~fllJvi'v-3nfl11rnilu1ii m~v1numnnq\9l 2) 1HutlMl'l1eloHn~ 1 u 
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'J} I 'j/ I 

wulih-1t1lttl'.jffffTU'Ut1,rY'hrYiiJhimiY'll'i'f rnih1rnvi1 '1 O'U (random sampling) 3) fll'.i1Nl!Un~ 

1'11t1vN h-1'Ufll'.i Ol'H'U~UNtl1'U!lo::;1tiunnrimi')on 1tt'iJ1 ommvi1nurn~ri1u (stratified random 
q 

sampling) 4) fll'.i 11~1!Un~ 1~v1 MlJ'.i::;t1::;1vi1"( O'U l'UllH'U~~Ol'H'U~ 11 (Systemetic sampling) 110::; 
' ,, ' 

5) fll'.i 11~11tln~l'imuo~nu 'lt11tiu11u1rn1 !uiu'Ut1~11nuwul1 (belt transect sampling) 

1rlol11m'.i1H11tln~l'l1oti1~ 1 ubl ~flllW 'lfE ~~ ~11tiuonu'.i::;nn'Hd ~ Ao m'.inrnu~ 
,, ,, ' 

'U'U l~'Ut1~11tlri ~l'l 1oti1~1~niY~ 'II~ tl1r'lru'll o~ m'.i nrn u~11 tlri ~l'l 1ovN11 uuil Ao 191' o~m'.i 1tt'wu11 
q q u 

I I I 'J} 'JI I t 

1tiu1'1111Y1u Vi~'ll o~bl ~fl llmnli~~1vi lli'll::;l111 l'i' ~~u u 1 u YI Nufiir~~~l'l' o~f1Tu ~il~wul11~nl1~~ 

(minimal area) ~ l tiu 1'1111 Yl'U 'Utl~bl ~fl llW'lf At! ~'U ~~!~ fl~tY~ ~v~ mm'.i fill tY~~ 1 tttlf 'U o~ 
q 

1 m ~trf N tYllU'.i W'Utl~bl ~fill ffl'H f U'U'U l~ ll tJ fl ~l'l 1ovH1~ fltY~~iJ till, 6*nu ffl'H 1 Ubl ~flllW'Jf 
~ q ,, ,, 

iw:l'.iti~l'YlttU'U 'i'J::;~uovnu'!fu~'Ut1~il1'H~t1ff~flllW'!f1tiutl1fl'ru1'lfu iuil11~~f~ iJ11uru'i'l'W'.i'.iW 
~ u u ,, 

i6*'U'Wl~ lOxlO 1mn ri1uil1~rn1r:l'~ ~uti5u i6*'U'Ul~ 25 x 25 1mn ffl'Hfui1mn1"imy 1tiul'l'u 
,, . 

1 u YI l~ ii nff1Y1v1u u 1:1'.iol11n n 11~ 11t1n~l'l1ov1~n~ i u -ff ~flllW'lf11r:l'1'll::;l11m'.i11~!! tJ n~l'l 1ovN 
d ~ ~ 19) I "' 1 ~dd I I j/ I t/ 

'U'Ul~lflfll'WBrl'mn ll'H'4ll (sampling) flt! llYlllfl1llli!~1llflfl11 l.30 llJ\91'.i !l\91'U'Ul~ltY'UHlij'Uttflm~ 

uovn114-5 19f'U~lll\91'.i 1rn::;m\'11" (seedling) ~~'U'Ul~utln~~iittlli6*tlmfu1"'H~llAB 4 x 4 llJ\91'.i 

ri1urn\'1i"1'*'U'Ul~ lxl lll\91'.i (~onfo mm~, 2542) 

0 d 
2.1.2.l fll'.i'i'Jl!l'Ufll'H~'.il 

m'.i~l!l'Wfl!M~ 1~v11iY11~rl'wj1'U a~\9llllfl1'.i~~~111un\911llmlll'Hmn'Hmu 

'UB~!M~11n::;'.il'U'Wl~1Maj1uu'.i::;mff'hm (ou~fl' ~uYl{rY~fln 1rn::;flw::;, 2551) fl1lll'H01fl'Hnltl'Uti~ 
,, . . 

nzju lf~~~ 1umflomu (epn nilu'Holl uci::;1uv nil'W'Htill, 2550) 1 lt~ iuil1tr::;!lm1'!f (trmiru1~v 

1YIVlr1ltY\9l{!ln::;!Ylfl 1u 1nV!IM ~1h::;1Y1rl'lYIV, 2550) 1lf ~un::;'.il l'UU'.i::;!Ylrl'l Viti (Ruksawong, P. and 

Flegel, T.W., 2001) 1lf~11n::;'.il'U'Ul~ l'Hajl'WU'.i::;tvtrl'lvttl (!fl'l:Jll trf tittVIB~, 2537) lln::;1lf ~1:1Ju~ l'YW 

lvtfl 1u 1nvm'.i 1vn::;1lf~ (ou~fl' ~uvt1rY~nci, 2542) 1~v'i'J::;1~v~mmh~m!1on1:l'.il'U'.i::;~u .fu ou~u 
q 

,, 
2.1.2.2 ii1~1JoM'Ufll'.i~l!l'Ufl 

nu~ l!l 'Wm lf ~1wnoo rntiu ii 1~u~ u 1 ~uo1ilt1m'.i ~ lll 'W n\91 rnfiiio 
~ 

cl 'I ''I " I l "' "' <' "' liJ 9J"' ,J m1ll11mn'H01fl'Ut1~l'H~!ln::;'.i1'U'Ul~ imy 1'Uu'.i::;1vtrY Viti (Bmfl 'i'J'WVl'.iff'.ifln 1rn::;flw::;, 2551) 1~~~'W 



Kingdom Fungi - Eumycota 

Phylum Basidiomycota 

Class Basidiomycetes 

Order Agaricales 

Family Agaricaceae 

Family Bolbitiaceae 

Family Clavariaceae 

Family Coprinaceae 

Family Cortinariaceae 

Family Entolomataceae 

Family Fistulinaceae 

Family Hydnangiaceae 

Family Lycoperdaceae 

Family Marasmiaceae 

Family Nidulariaceae 

Family Pleurotaceae 

Family Pluteaceae 

Family Pterulaceae 

Family Schizophyllaceae 

Family Strophariaceae 

Family Tricholomataceae 

Order Auriculariales 

Family Auriculariaceae 

Order Boletales 

Family Boletaceae 

Family Boletinellaceae 

Family Coniophoraceae 

Family Hymenogasteraceae 

Family Melanogastraceae 

Family Paxillaceae 

7 



Family Sclerodermataceae 

Family Suillaceae 

Order Cantharellales 

Family Cantharellaceae 

Family Clavulinaceae 

Family Hydnaceae 

Order Dacrymycetales 

Family Dacrymycetaceae 

Order Hymenochaetales 

Family Hymenochaetaceae 

Order Phallales 

Family Geastraceae 

Family Gomphaceae 

Family Phallaceae 

Order Polyporales 

Family Albatrellaceae 

Family Fomitopsidaceae 

Family Ganodermataceae 

Family Gloeophyllaceae 

Family Hapalopilaceae 

Family Meripilaceae 

Family Meruliaceae 

Family Podoscyphaceae 

Family Polyporaceae 

Order Russulales 

Family Auriscalpiaceae 

Family Bondarzewiaceae 

Family Russulaceae 

Family Stereaceae 

Order Thelephorales 

Family Bankeraceae 

8 



Family Thelephoraceae 

Order Tremellales 

Family Exidiaceae 

Family Tremellaceae 

Phylum Ascomycota 

Class Ascomycetes 

Order Arthoniales 

Family Roccellaceae 

Order Diaporthales 

Family Valsaceae 

Order Gyalectales 

Family Gyalectaceae 

Order Helotiales 

Family Geoglossaceae 

Family Helotiaceae 

Family Leotiaceae 

Order Hypocreales 

Family Hypocreaceae 

Order Hysteriales 

Family Hysteriaceae 

Order Lecanorales 

Family Bacidiaceae 

Family Lecanoraceae 

Order Pezizales 

Family Discinaceae 

Family Helvellaceae 

Family Pyronemataceae 

Family Sarcoscyphaceae 

Order Pleosporales 

Family Didymosphaeriaceae 

9 
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Family V enturiaceae 

Order Sordariales 

Family Nitschkiaceae 

Order Xylariales 

Family Diatrypaceae 

Family Xylariaceae 

ti ' 1 91 d 2.1.2.3 '.i nm(!~ flHil'.il'1'\HH!l'im1 
'U 

'1n'hltu~'llt1'1itl~1'11rn~ 1m'1il~N~11tl mm'.im1ii'1tie:irnilimzj:1.1ittaj 'l 
II) 91 I 11) 91 f f f f 

l\Pl'tt(lltlf1QlJ ll'Hlf1 f1QlJ gillfungi f1QlJ boletes f1QlJ club, coral, cauliflower, fanlike or irregularly 

" 
lobed fungi f1~:1.J toothed fungi nzj:1.1 chanterelles 1rn~ trumpets f1~:1.J polypores ('.i 1:1.JTI\l brackets) 

1rn~ crust - like fungi nzj:1.1 puffball, earthstars, earthstars, stinkhoms, birds mest fungi nzjlJ cup fungi, 
I ,'f I 

morels, helvellas, earthtongues f1QlJ globose ttrn stud - like on wood ll(l~f1QlJ truffles (Kibby, G, 1975) 
. " 

191'1.fll'Yftl 2.1 tl'1rlU'.i~f1ti1Jl'il'1 ") 'lltl'11~\Pl (Ruksawong, P. and Flegel, T.W, 2001) iJ~'1tJ 

o ri1utl'.i~nt11J~1'1'1 'llt1'11tt\Pl 

"" di """" 991 f11'.it'ilH\j'lltl'11'11\Pl 'U Order Agaricales (Agarics) :l.Jfl'.i1J !\9l'l1:1.J1f1 (gill fungi) 

i 0 ~ ry i d ... ... 
mnrnn Basidiomycetes (Subdivision Basidiomycotina) l'.i :l.Jlll 11lf1lil'U tl'll tl'11'11\Pl'.il'.i1ll\911f1'U 

'I r I I j/ 

11'.lunrimi'e:iu mviu11m hifii11ll'1 iu il.flTVHl1\Pl~e:i11l1mm~ ffll fle:i i ul1l1iie:irn1'.i m1:1.1'1fu1rn~ . 
. " " 

tltl.!'11.flll ll'VWl'tt lll~ n ti'Ul'1f tifl tl'U 11~!11~ wiJ'll'Ul\Pl imu~'U II~ 1iJ~ ll\9lf1lt(l~rJ\Pl£Jl1tltlf111.lt'Utllf1lfl' 
q 'U u u . . " 

lf·W iMltt'Uff1'U~l'1 ") 'lltl'1\Pltlf1ltt\Pl llJtllJ'll'Ul\Pl 1\9lt~lJYlil'.imti1J~1£Jff1'U~l'1 "l 191\l~tl 1liJiJ 

fllTI~ 2.1 ci'n'hlru~iil~l'1ll(l~ 1f1Hil-i'l'1TI11tl'llti'11M\Pl (Amanita sp.) A. Basidiocarp ~rn~tyl~ll~ 
B. section \9lllJ£Jl1'lltl'1 Basidiocarp ~llOll(l~fltl'U (1) universal veil (2) Partial veil (3) lamella 

• .:::). QJ QJ' C). o' 
(4) stlpe (5) pileus (111£1 '.if11Yltllfl'lff\9l'.i, 2546) 



I I 

- 1nnrnr1~ (cap) 1lJuri1u1h~m:itJtlmoi!~'llt1~~t1n~t'il1t\jt~1J l\Ol~'U 1tl 

1 u tllf)lfl' 1rlt1~ tlf11Jl'U!~ '.l.J~ 'il~ f)N tltl f) iJft' mHl! ~ '.i tlll Hll1 "ti 'U ~ '.l.Jf)l~ 'lJ tllJ~ '.lJ ri~tt 1 tllllJ'U '.i llJ .. . 
d cl ~ d I Q.I lr] 'J) I Q cl cl ~ cl ~ .dt dQ.I 

'lJ'.i 'lJ'.i ~ '.l.Jlf)rl~ (scales) 11 '.iO'.lJ'lJ'U !l\Olf)\911~ f1'U ! tl!! rl1ll\9l'H'U~'lltl~ll1 ~ mri~tt '.i tl'll'Ul llm'U tlltltlVW~ • 
~.::::::i. ,,J_dt,'j) dt J cld lQ.I 

'iNltt rltl\91~ 'illf)f)~'.l.Jl'U tlltltltt Dl:l '.l.J~Drn tt ~ Dtl'U (outer veil) l'U D'lltl~~ orntt ~'.l.Jfl11'.l.Jtt 'U11Jl~\9ll~f)'U 

" 
Dl'illl1ii01 tt 1 t1i'i O'lll ~ i ~ ~ 1t1 ff'll ti~! i'1mr'.i~mv1 u u ri~ n ll'.l'U tin tll 'ilt lJ u fft~ t11tt 1 tlll\91n~1~nu 
"' .,,; 
~Wl'VfYI 2.2 

- rt11J (gill) tl1uci1~'llt1~tt:JJ1mli~iJfl1tJtt1t1~ 1'1t1~1lJuffl'iJrntJ 

nTu ~t1n11't1t1H'll1t1 ri~m'il1mtf o'llt1~tt :JJ1mr1 ~~t1v\9lt1'U1J'U 1r1 ~tJN'HiJ ~:Urt1tJtt:JJ1ntl1u 1 uv~~~ .. 
tt 1 ti hiv~~~ntJti1u~t1 n ti 1u u t1rn~t1'.l.J~~ nlJ'lJtlutt '.lJ 1nff 0~'1i' N'll tl~rt'1 u11 :JJ1rn1Ju ~1n~m.Jt11 

cl d i I '}) d d Q I cl ~ 9J 
'llt1~~t1mtt ~ mutt :JJ1fl'U'U m'ilonvoo 1 tt n~mm1lt1'llt1~m ri11 um ~UN'lf'U~ t'H'U ll1 ~tt ~tt t1t1 .. 

" tt 1 mr1 ~tl1tt iin itt ~u~ri~'HiJ~ii~1u 1urt'1utt:JJ1mt\9ln~1~nu un~ ft11'.l.Jtt 'U 1rn~ 1:Ut vi 1nu ~l'U1'U 
"' &,'J)~'"' _, 0 d'J)"' "' • ~'"'"'"' mtJtt :JJ1fl'iM 'Htu'UrimHll~ u'.i ~f1tl1Jf11'.i 'illll 'Umtt~~1t1 mrn~m1Jtt:JJ1flff1'U'.l.Jlmu um~t11nu 

fftlt1{ 'lJ tl~ttt ~~~1l~11Ju ft'n11 ru~ ll\91 n~ N'lltl~tlf ~ll~n~ 'HU~ 1 ~vtln~iiiY 'll11 m ~ti~ 'H:JJW :U1~ .. 

1tt~1JHfff101:Li:Ufl1u u~'il~:U1 (pore tt'1 ti tube) tt1t1m'il:Uftn11tll~ . .. 
fft1'1t1tt m:JJ (spine) Ul1'Ufl'1 u~'il~iifftlt1{ mimo i urn~'HU~fftlt1{ 'il~ onf'.l~ori1 md'mnm1't1ui'u 

~ ~ ~ q 

(universal veil tt1t1 outer veil) 1rlt1~t1mlf~1Jl'l..!'il~ttl~t1'Uli'.J'l..!!fl~~ tt1t1'll'U tt!t1 scales l!n~ff1'Utif m~tl 
l'im!wnviu (partial veil ttjtl inner veil) 1rlt1ttlJ1flltt~1Jl'U'il~V~fl~~~1J'Unl'U~t1t1ni1 ring 



ocale!: 
(remain~ of 

ut\Ne,sa! ve:ii 

··~trt!tT'l.:.t1r~ 

Of p.vt•a! veft) 

volva {rem.ams 
of uorve<sa! Yelfl ' ..... , 

. ,, ,, 
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m'ffn 2.2 ri1u1h ~no1J'llo~111\9l'\Jtu~11'.11Hrnntitrw ci'1t1) u'ff\9l~ri1u 1timvoli ol1'11mvu on 
q 

"' "' d - '"" Gt d "' "' (universal veil '1110 outer veil) llJ0\910fH'l1\911Jl'U'il~luiW'Ul1J'Ulfln\91 '1110'\J'U'l110 scales 
I ef~1'J} ~ ~ cl Q.J ~ 

!ln~'ff1'Ul'UOW0'110111Ji'll£Ji'U (partial veil '1110 inner veil) llJOYilJ1fH'l1\911Jl'U'il~£Mfl~\91\91 
'j} d Q I 

1J'Uf1l'Ul'l!Wfl11 ring (Oei, P., 1991) 

2 3 

d -'' -' "'i G ' d -' o' I fll't'f'fl 2.3 fll1un0£J'ffu01 'Ul'l1\91'fffJn\91H "l (1) l'l1\91'fffJn Boletus 'ffum'il~Hl'UOOfll'll~i (pore 

~ ... I o' I d ~ cl ... I cl 
1110 tube) (2) 'fffJn Agaricus 'ffu01Hl'Ul'll~fl11J'1110 gill (3) l'l1\91'fffJn Hydnum 'ffum 

,, . 
J t:9 ~ d (V 'j} 

Hl'Ul'UOl£JOlJnfl'l:ltu~flm£JY1'UllJ (spine) (Kibby, G, 1975) 

'j} ~ d J Q.J J 

- fll'U\910fl (stalk 1110 stipe) lJ'll'Ul\91lln~fl1llJ£Jl1ll\91fl\91l~fl'U'ff1'UlJlfl 

11'.lu 1tll'1Hm ~1Jofl m~"lfU\91iJ hlu 111otlmm1 v11~n \910tJ'UtJ V\9l~\9ln'U11111mli \91111 ort11J11111n 
" 
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cl ~ d ~ .,;. ' ~ 'j) '1 'J) cl "' 
'lltJ'l!l'il'l1JN'lfUl'l:J.r.M!ll11U (ring) wrn1t1t11Jl'l (:J.Jl'U wrn annulus) 11:1.rn~ l'Hr:itJ1JflltJl'ltlf11l11'l'JJ 

" cl "' "' clt SI "' "' ~I 'JJ 'I 'JJ • .I o "" "' !I'll"! wrnnrnu l1'.itiiuunrnmnu Mrnm'ilmunm11m'ffu 1ttmn:JJ'fHl1t11~t1'lm 1Jl'l'll'Ul'lt11'ilm 
"' 

n-a1'lt111\9lntil'l l1'.jtllf11'l~uttluun~1u iifm~t1n1u1'lomlil'lrn'l'll'Ul'l'il~ii1aM11umt1rnrn~u:J.Jn'l 
'il~t'li'1hJmft'ttnut1dfl1t11u'ilu11'.lu1TI1u u-a~1ii11iYttodmv1u '11'11'lfu 01u1'lt1mttl'll1ft:JJ 1lil'ljl'l!ll1 

cu 'U q, 'U 

d I d ~ I fJ) \I} 9) j} % ~ fJ} cl I 

(Stinkhorn) 'JJ'.il'l!ll1'ff'll1111JU'.i 1 U'.i'l'flnlttnn 1:1Jl1 titlll'll1U n'l'illf11Utlltltl 1\9ll1:JJ1f11l1 l'l'fln:JJtittrnu 
'U 'U q, 'U 

fll'Ul'ltin ~"111'.Ju ft'n1:1w~Tilff'l:l'lltl'l!ttl'l'll'Ul'llf 
" . "' clt "' "' ~ Q 'J) 'I 'JJ 

-1'l!ll11l-J (ring l1'.itl annulus) !U'U!UtJWtJUl'l'l tll'l\9ll'lf11'Ul'ltlf11\91 
j/ ' I I 

l1'JJ1f11M \Pl n'l'JJll~ nu t1t111'.lmhu 'ti tl'll i1 tl!Vfftt tl'H 'JJ 'fl1 u d'.itil'l om M \Pl V'lflOU Vi1'1 ttn11 inner veil . 
" . " 1'l1m1uilm'il1i'ivu~un'l il'i' hivl'l~l'loun1ul'lt1n 1mttl'lrn'l'll'Ul'l 

.::.'!i 91 ,-! .J~i d191 cli 
- !U ntlf1l1 'JJ ( volva) 11! U IU Oltltl'll'U U tlf1ffl'l'Vll1 tll1 'JJl'l ti f1ll1 l'l 'Vl'll'ltlf1 . . . 

"I 'J)i .d clt I "' ~ _J C! 'I cl Q I cl • .I 'I cl Q 

11 U'.i~tl~Ylt1JUl'ltlf1tltll-Jl1'.itl outer veil UU!tl'l "ll'l'JJ 1Ull11'11Jl'l'll'Ul'l t'll'U ll'il'lTil'l Un~ 11-J!l'il'll'l'l:I 

Q i ,,; cl 'I ,,% "' 'J) .,,; 'I 'J) 

l1nW'll'Ul'l uan-a Amanita l'JJtJl'ltlf11l11'l'llttltl !l1tu'llU!Unt1f1l1:JJ\9lt1'UUU'il~ll\9lf1t1t1n !l'lti mmnn . " . 
cl 'J) "' "' .% 'I .:t 'I 'J) "' 'J) 1.d1 'J) "' 'J) cl !l'il'lltn~mUl'lt!f1tll'l\911'll'ff'l'lltJ'JJl 1Ut1lf11ft 'Vl'l 1l1!Unt1f1l1:1Jt1tl'Vl 'f1Uf11U 'JJtJ'll'l!l'i:JJtltJf11Ul'lt1f11l1l'l 

'U cu q 'll 'U 

" . 
vd1u01mtlil tintt' :JJm 'ilihi1 mvtiM j t1iY'fl~1t1'flil'll1jt111\9ln~1'lnul1:JJ1mli l'lu~ ri1u mniJiY'll 111 u "' . 
ttt l'lUl'l'b'u l'lOl'il:JJti'lttt u 1lii'l'lrnu m iJ vwli l'lw1'lm11~iJrd' v1touHni11li l'lUl'l'b'u l'l 1 u an-a Amanita . 
di clt cl "" ~ clt .d .d cl cl "' • I "' 1 ' cl • I"' 'JJ "' 
91'l0l'il 'il~l1Jl-Jll11'll'l'l:l'il'll1Jl-Jf11'.i!ff tl'l'Vl 'il~lf11Jll1 l'l\9l 'JJ'JJ1'.i UIJ'.i~'Vlll-J ll'l'.il~tl'l 'JJ!l1 l-JlIJn tlf1l1 'JJ'll'l'l!'ill-J "' . . " I 'j) G) I d ?I d cl .q QJ 

- m1mau !ti (mycelium) f10U'Vl'il~l1JUl'lOf11l11'l!'.il'il~muu111wuu 

iltfftJ 1m1ff'll11 l1jtl hypha ~tll"llncll1nlt119lnclm~unu11'.luiifo 1tt u~mrnffu 1vmci1tlriu~111jo 
" " 11:J.J~1nwtlunuu 1mli~u 1'1vrnffu1v11:JJ~1nuudil 11 nci:JJ1ffu 1v tttl'l'IJH'll'Ul'l'il~i11ffu iv11:J..1~1 

" "' . 
~I 'J) cl r.J1 'J) "' clj 'J) cl 'J) • f I 1 <> "'1 'J) 'I c1 

!IJl-Jf1tll-J!l'll'ltl~l1 fll-Jf1ll-Jl'ltlf1l1'.itll1JU!ffl-Jl1t111J'JJB'l!l'il-Jl'l1tf\9ll!IJnl !l\911Jl'l'll'Ul'l'JJ!ffl-J 1ttn~ttltfl'l 

1~nmn :JJB'l llittt u'1n1:1w~l'i'lnci 11 1l'ltttln~tffu1tt'llB'lttt l'l 'il~iJ ff'l111u1nu'V11nodm:JJ~JJ'u mft'vud 
"' "' 

cl cl ~ ~ ~ d ~.e.i.1 "' Q 

- l'ltlntl11'l (fruiting body) !l'il'ltf10UlJf1'b''Ul'l!1Jl-J!l'il'l'.ilt1Jffl'l tl'JJtfff'Vl 

trn~11'.lumil~1ul1vil11"5ua'll'i'1v 1tfj1'l'llt1'ltttl'luii'lttlu (I) uNmtuiimmu1u 1'1fu tttl'l1111u 
'U 'U q q 'U cu 

1 1 cl •. I cl 1 cl • I~ "' clj 'J) 1 'J) 1 cl 'J) 

(2) l1H'.i'JJ t'b'U ll11'lnl'l !l'il'l 'fll-J !l'il"IHH Mm (3) tlJl-Jf)tll-JflOU'lll'lf)n'JJ t'lll-J !l'il'l'il11'JJ~l'l'.il1 

cl "' cl cl Q ,,f 'J) "" cl 'J) 'J) 

m l'lu:-11~11'.i t1ll1 l'lt1ou ll1 l'l1Jl'l'lltJ l'lfflm'.irnntJ'llfftJ 1tt'iltJ!f11'll'lOflll11'l ll'lUU01m11u 1u11nt1l'l'Vll'lnt1'l . 
iiu tttl'ltJl'l'.i:JJ u~'IJl'l'llUl'lui!'il~l1l'lnO'loumn:JJw1-Wv'l 11'l ~1lia1m1mh 1M'tnl'll'lt1ntttl'l 11Pi' 

I cl 1 cl 'J) 

t'lll-J 1111'1 'fll-J tl11'101U'JJ1 
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'l "" <I cl ti <I ' 91 'l """"1 "" "" 'Wfl1'.i'\Jtlltl'VfU1flleM!'l1~'.ilff m'il~!!HHHJfillJ'W asexual spore lln~sexual spore 'W!1Jff~ VlJtlff'Vl 

. " " 
'il~ff~l~ asexual spore UOtllJlfl 1~t1'tl1itl'll~!IW1°'VrtJJf~1t1 sexual spore !l'Yl1Jll~ff'Wl1t1ff-.i111Jff~1v 

ti .I cl di 'j) ti o'll'J)o "" 'J) ti .Id cl d r "" 
ff m m~~Ofll1'W~mmrnm1~ff en ~'ill'W1'W:IJ1fl'W1Jnl'W 'l ff m :1J'IJ'Wl~rnnmn:1J11tJ1u1~ 
::i i "' "" "" ti " ti"" "' itl'l ,,j ''l d d"" 'j) llJ'W :tJfl1D'Wl1'.iV:JJnnmm ff m'il~ n1wrnmrn 'WOlfllff mv~nvt1 'W'Yl'Vl:1Jffmvm1~nv:JJ 

" "' . "' , .c:! ..:S ~ ~I ' .c:! cl .::::::. c..i ')) U " 
mm~ff]J !'lf'W lJOll11'.i fl111J'lf'W VWl1fllJ fl111JllJ'l.Jfl'j~-~1~ 'Yll'l1~'lf'W~'W'W~V~fl1'.i ff tl')'\J~~Vfl . " 
vvnm11lwt1tJ'lt1 (hypha) ~viu 

vvt! ~OJ d, o'\4 
2.1.3 fl1Ulif'lll'fl!1i'U6~l'f'IHl'm't'iVI 'llft6'i l'iC)l'l 

iJ11'JJ lff'Wl~!jjV~ (2543) nri11i1 'V7'lf!flV1J'Ylfl'lfU~!'il~UJ'1~hi~'!Tn ll1hH:i . " 

i:JJriofl 1CJf11.U1m1~t11.Uo~ m1ri1m'Ylvrn1111lu i Ull1J1J~~w101f1t1 W'lftlltJf.h t1'111' tYntl1~nou 

m{1JV'W01J'll t'lf'W Jimn hexode ~11viv~'li'1~V!U~t1'WllJmf1~10!!Vnflmrna t'lf'W mannitol !In~ 
j/ j/ I J 

arabitol 1'Wmillii111lltJ ~'l i'u 1~ loll n ~ '.i 1Yi rn u 1Yi1 ~ mJ '.i ~ ff'Yl 1l mw m1 ~~ cifu ti 1~ v 11111 
" " . 

1 'J) , d r C: 'J) 'J) 'J) , 'l 'J)"" "I 

(Scavenging vole) ~tll'l:Y'W tlffllJ1'.ifl'Yl'il~l!H'\Jtlltll!O~!'WlJfl11lJ!'\JlJ'IJ'W 1i WJ01l11'.i !!01ff ~ 'H fl1J'l"l'lf 

1 $1'1 ~ffl'.i Oll11'.i'W1flWVff!W~ l!n~'lf1t1ff~ fflJ01l11'.i (reservoir) 1 ~tl!tl'W 'lt1'1JeM'.ilOl'llYill1U1~ 

ff~tY:JJ01m1~~11lJtJ 'l 11' ilu111dv~'il1niJm11tl~t1tJ11tln~'IJo~m1011111 m:iJq~mn 11'1:1Jrivfl1 CJfl 

ihtJ 1my'1iiuri11:1J~11w1~1'ivl1'lf ~~lJ'nuvy'l u~tJu~nw rnu'l 11nw'lf mh~ h~~n:iJ'lfil~'llo~w'lf 

tll'W ~'.i'.i'lfUl1tt~~U~1JVfl'lfU~'IJV~'.i 1 '1:1Jrio{'11CJf1 1'15'1.J ll1iJ1vH 'WlJlfl'lJ~iJrnu 1 ~lJltlflO h"lfllJlfl 

ll'J) d ""'1 "lit Harley, JL. and Smith, SE (1983) ~'.i11J'.i11J'.iltt~l'W!fltl1fl1J lJflO'.i !'.i9$1 mt~ 

1l~uli~i:JJriof11CJf1vvmlJtJ 7 nri:JJ'1$111ri . 
(I) ectomycorrhiza 

(2) endomycorrhiza (vesicular-arbuscular mycorrhiza) 

(3) ectendomycorrhiza 

(4) ericoid mycorrhiza 

(5) arbutoid mycorrhiza 

(6) monotropoid mycorrhiza 

(7) orchid mycorrhiza 
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<'I ~I ..,\ 91 ' "" - I Ill (fungal sheath) l'i'rnl11'U!Ufl'11ll (mantle) flQ'rnlJ "l ·nn mrn:JJl'i'Ul11'.i:::mw 20-100 rnmfl'W 1rn::: 
'jJ 'jJ 'jJ 'jJ 

i:hhm1mttt'lfl~tflu 25-40 % 'llfl'lil1m1m1tt-:;i'llO'l'.ilflYl'll'ilJ~ 1~u1v11Hri1u11'1nruiJ'il:::rn'1qi 

'li'1 i'LiflQ'lt.1<iifl'liN'.i:::w:i1-:;i191nr).fru epidermis n111CJ1nr).fru cortex mi'11~u iv'il:::t'il°1tymunmflu 

\9ll~lf.lflQ'.ifl1J cortical cell l~f.lni1 Hartig net (Atkinson, D. and et al, 1975; Warcup, JH, 1980) 

'.il!flfl 1191 l:JJflfl{i'.iCJ11umnni1 5.000 'lfU~ 1rn:::1'il°1ty1111n11~'lfl'iftlf.l'lfU~ 1ut'lll9l.fJilmmf1~1-:;i "l ~1 fon 
" ri1u'lmy'.il!flfl 1191 llJflfl{h9111flt.1'.il'~Ui! 'l iil'~~ll!UflOQ1Ufl~lJ Basidiomycetes, Gasteromycetes, 

Ascomycetes ltn::: Phycomycetes (Harley, JL. and Smith. SE, 1983) 

(2) Endomycorrhiza 1flu llJflfl{l'.iCJil~U!~U 'lm'il°1tyOQ'.ifl1J "l '.ilfl~'lHtn:::111-:;iri1u 

'llO'llffU 1vrn1 uu'li' i '1 iJ1u1CJ1m1 'llfl'l'.ilfl~'lf (intracellular) 1m:::m'il1'li'1 l iJmh:::l'I i1-:;i191nr) (intercellular) 
u ~ 

" . . 
'llO'l'.ilfl~'lf1uiu cortex 1ff'u1vfit'il191°1tyOQ'.i01J "l '.ilfl~'lfflQtlUOVl'll'in1lJ "l l'l1flVUflflfl'illfl1lfl 

. " 
~'lf~~uiJ'.i:::mw 1 91.lJ. ri1t.1'11fl'llfft.11f.l'.ililrn'1qi1'li'1

1

liJ'lu'.ilfl~'lf'il:::rn°1tyflQ'lt.1iu primary cortex 
" . 

1Yi TU u 1rn:::u f.llJl1 f.lfl~flOU 'luil'il'ilUt.1i1 '.il!Tilffflci i{-m{ Ul:Yfl m{ lllflfl{l '.iCJil (vesicular-arbuscular . ~ ~ 

j} 'j) ~ cl c/w I c1'll] d'b) ;f Q.I j} 

mycorrhiza: VAM) 'Uflfl'illfllbl't.11v'lu'.ilfllln1 '.il!Jbl'l:Yf,Fll'.i-01'.iUbl't1n1'.i umm !'.iCJllU f.l'll:Y'.il'l 

1m-:;i1:111-:;i~'11ii:i1mmi'.lflu1u1if mtm1n 21fl'.i'lff11-:;i ~fl 1m-:;iffr1-:;infffflfln (vesicle) un:::m{Ufffln 
~ 

3) <Cl 'j) \I] I c/i ~ J I cli \I] I 'j) \I] 
(arbuscule) 1~vmu1v'il:::l'il'.iUJ!'lll 1'Liflv1mCJ1nn'lfU cortex l'i'rnflf.l'.i:::l'i1l'l!CJin'lfU cortex !lJ!'lll 1iJ 

u ~ ~ 

" " 1u~u meristematic cells tt1flcMU endodermis lffUlf.lfll'il'll~lflt.11-:;i1mCJlnr)'.ilfll11flfl1'il'il:::Um'.i 
<'! cl o' 0 'I 9)"'1 ., j} ~ <'! j} j} Ill j} 

!l\9lmt'llU'l!lUU dichotomous 'ilU!flfl1Jl\9llJ!CJinfl Yll !l'ilJflflllW:::flnlf.lfl:::ttm~flfll1'rnflnlf.l\91U 111 

~'l'.illoMff:::ff111111n\9lmm'.i i~m11vn:::vlflffvlfli'ff ~-:,i1rlfl~'lfVflf.lffmv tf1Hff11-:;itf m'.i01l11'.immrn • " . . 
ri1mTI'1iJitt'nu~'lfi~ m'.iri1ml'lm'.imm'.iuum'il1n~'il1nm'.iunmiJ~vum'.iflll11'.iilu'1nwf'.i111U'1 

'llfl'l arbuscule ~ff:JJfrffrl1JICJinr)'1~ '.il'il:::i~i'uffumfl11'1m~'.i\9l'illfl~'lf 1f1Hff11-:;i arbuscule if 
"" - I ., cl ,_I ..,\ 1 9J Ill_ I cl "" 3' i 3' 

'il:::11m~11'.i:::mw 2-14 1Ufl'il:::ffmf.l 11 !llfl m-:;im1-:;i arbuscule ffmf.l rn '.ilfl'il:::llm'.iff'.il'l m-:;im1-:;i 

~-:;iuiiJ11-:;inn11111fliiJi'li ~n11w:::fl~1vq-:,i f-lU'll'i'Wl 1n~~iJnlf.l'llfl'lt~uiv (terminal) l'l1fl191Hnm-:,i 

1ff'u1v (intercalary) ~-:;i 1iJ-:;i111lJflflm mv1uu11v~ l'lliruilm~fl'IU'.i'.i'ilflV iilu 1m-:;iff11-:;i~'li''lum'.i . ~ 
cl ?I 1 j} d ' j} d Ill ' i 91"'1 "" j} ,1 muff:::ffumm'.i'llfl'l'.il 1rn:::nm m-:;im1'll'll'lt.1\9loffmTiu1~nfllJl'l iml'im:::ff:JJ ~~ t'.if.lfl 1fl'.i'lff'.il'IU 

' 'jJ 'jJ I 

11 nfffftfln (vesicle) !Ufl'l'illfl 1m-:;iiY!1-:;iYi'-:;ifffl'ltJ1flu 1m-:;iiY!HillliTiu1u'.i1'lfu~'l~ "l ~-:,ivhitt' 
" ,, jJ ' u ni~v 1-M1m-:;iiY1nu1um'.i,j-:;i;-hih1'lfu ~ii 1'li'1flvmff'v 1uw'lfmff'vM1 fl iii '.i 1n'llfl'IW'lfilu'.i imff'v 

~ 

khanitha
Rectangle
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• • 'J) ' 

uw1rw ~m'ilTIUm'i1u:a V'Wffltl'Wilmilti.:Jo ti'W 11n::; iijiJ 'iln'll'W 91.:Jffmil ti.:Ju 'il:::'ilHmv iu1i1m:inmY.:J 
"' ,, 

ffi1.:J11n::;m1l11<U'lJ'lltl.:Jff,;'Wt1~nuu1'mrnm'i1.U1~'ilf1'lltl'J'il (Harley, JL. and Smith, SE, 1983) 

(3) Ectendomycorrhiza Yijtl Pseudomycorrhiza ltl'Wimwfh"ll1Viihfo11rn::;t1~ 

'i:::ttil.:J ectomycorrhiza uri::; endomycorrhiza tll'il'Vmrtfo'lt1'lltl'J'ill111'tyin1::;n'Wt1~tlVNYin1lJ ") 

mu "1 'i inW'lfttj ti tuTirnnv iJ1tY'W 1vrn.:Jd1w'il1'ty1.U1~1"llnrtW'lf11~1'l1~1il'W1.:J (coil) ti~mv 1 'W 

t/ i jJ Q 'J}ll] I I I I t/ i 3) 

l"llnn UNflH'V.Ulff'Wit11'il'ityl'lll 1Ut1Q'l'W'lftl'J11.:J'i:::Yi11.:Jl"llnn'l'W'lf'W cortex lln:::ff'il'J Hartig net 
' ,, ,, 

ci.d. 0 d.t::::i. d 'J} 'l d w Q.I .c!.:::::! 'jJ Q.I '9: 
'il'YllJf11'i~l'i'J'lf1VlllUU'Ulff'W V'il:::rnl'U'Jf1'W lJffl'lllJ 'il~tlQ !'U class Basidiomycetes !In::; Ascomycetes 

,, ' 
., 'JI ' 'l 'JI 'l "" 1-'1 If) ' 1 'JI Ul'JflHl"lUf1l'iff'il'J chlamydospore tlQflltl 'Wlff'U V'YI 11.:JU1lJ !lJl"lU conidia !In::; flHff'il'J 

~ QJ d'di W t i j} I ~ Q.I 

ffUl"l'U1!tl'U ") V11tlVl'J'il ~llf1 Rhizoctonia sylvestris, Phiolocephala dimorphospora l"l'lftllfl'V'lltl'J 

'lli"'wi ff'W (pine), spruce, beech ~'Jltl'UW'lf'l'Un~lJ Gymnospermae !In::; Angiospermae (Mikola, 
,, 

., ~ ~ 

1965; Harley, JL. and Smith, SE, 1983) ectendomycorrhiza lJf1'il:::l"lU ectomycorrhiza l'il'ity'll'Ull'YJ'W 

(Wilcox, H.E., 1971) 

(4) Ericoid mycorrhiza ltl'Wimrn{h"lll'lltl'JW'lf'l'U Order Ericales ()n11rn::;-ff1\ilty 
,, ,, 

'lltl'J ericoid mycorrhiza fttl lff'UiV'lltl'J'il'lfU~U'il:dh·ltJ'Jtl'U Ul.:J'lfiJmfl'W'll'l'U Class Ascomycetes 

I Q~I 'l ' QjJI" 
l'lf'W Pezizella ericae Ul'J'lf'U~!IJ'W'il 'U Class Basidiomycetes l'lf'W Clavaria 'il'il:::l'il'ityl'lll'tJl"llnn 

d 'JI 'JI ?I ., o' If) ' 'JI d d ., ?I If) 'JI 
'Vl'lflln1lJ1'W'll~llJ'W1'J (coil) tlQ 'Ul"llnn'lltl'J cortex !lJff'il'J sheath Yi'itl Hartig ne 'Vl'lftllfl'tlllJ'U !lJ 

~lJYijt1
1

1"'vul'i''U'll'Wl~l~f1i'U Order Ericales Family Ericaceae (Sub-Family Ericoideae, Vaccinioideae 

irn::; Rhododendroideae) Family Epacridaceae 11n::; Family Empetraceae (Harley, JL. and Smith, SE., 

1983) 1 flu i mw{i 'i "111~iiri11l1-ff 1r1 tyl'ltlW'lflln::; 'i::; uuiJ nMif 1 'liw~ v1nu il1ritl1i 'i "lll'lftJ ~g'U 

ul'l~ri1\ilty fttl Ericoid Mycorrhiza UU'YIUl'Ylfflrltymnri1t1f1JW'lf~VIJf1 h.1~u~urn1mflum~Hl~ 
Read, D.J. (1978) i~ftf1111Hn'lltl'J Ericoid Mycorrhiz.a l'itlf1l'l!'il1'ty'lltl'J Erica baurea W'lfU'l::;~l~'U 

1rn~1'm 119i'~tltlf1~tlf11 'Wtl~ll~'J l"lUil E.baurea ~ii Ericoid Mycorrhiza tlQ~1Vi:jfl1llJtlllJ1Hl i'W 

f1l'i~~1iWJ 'lu lvi'it'il'U 11n::;ff::;ffl1 Hiuq~iluw'Wfl~J:l'lni1W'lf~iliij imrn11 'i"lll 

(5) Arbutoid mycorrhiza ltl'U illfltl{i'i"lll'lltl'JW'lfi'W Order Ericales Bf1'lftJ~t1d.:J 

1~v'i l~tlQ'i 1l1nU'iln'il::;ff~ Ntff'U 1t1m'Wnwrlu11H'U (sheath) ~tllJrnU'ilf1 11~11tl'u 1vuvHY1'U 

>Q, 'JI ill,.. I I I o'q i 'jJ d 'J} cl 'J} ' rl 
l'il'ityl'lll !1JtlQ'i::;tt11.:Jl"llnn 1'U'lf'U cortex ff'il'J Hartig net 1rn::;rnffuivrnn ") .:Jtlf1ll'Yl'Jl'llTtJl"llnn 

11~11'il1'ty'll~"'1'U!tl'U1.:J (coil) tl~mv1 'Ul"lln~ irnvm 'l ul'i'u i"'!ln::; i"'~" (shrub) ~ 1vi1~l1~11~1 
J 'J} I 'J) 

'j l'Yjijfl1llJfflJW'U £ nUW'lfllUUUltl'U 'j 1 i 'U Class Basidiomycetes qf .:JUl.:Jflf 'Jtll'il 'i)::; lJfl1llJfflJW'U; 

llUU Ectomycorrhiza Yi~tl Ectendomycorrhiza nUW'lftllfftl'lftJ~g'U 1'lfu Cortinarius zakii ~'31tl'U 
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Arbutoid mycorrhiza oufl'l5 Arbutus menziesii 110:;;1lJ'U Ectomycorrhiza nufl'l5 Pseudotsuga 

douglasii 1rn:;;ou.W'l5 Abies grandis 1llwnu (Zak, B.. 1973; Zak, B., 1974; Duddridge, J.A., 1980) 

(6) Montropoid mycorrhiza 1llu'1llrHJ{1'P1fl~'Yl'lJll.!Vl'l5 family Monotropaceae 

~,:i1llu.W'l5~ iiiiifloV h :Wml' ii-:i :;;uunmllu ·nn11n1 '.i 1m1'1Ju'l110:;; '.i 1nf1m.1 u1 nw'.i1m1 'IJ'U'l 'il:;;'Ylu 

" 
1i1'u!t1'1JV'l'.i1munu 11m 2-3 iu 1llu!!Hl.! (sheath) 1rn:;;ii1i1'u!t1munm1'.Ju~1~1t1 (Hartig net) 

" " " 9-' ""' "' "" "" '1- I "' 9-' 'l oVll'.itl'lJl9foo'l5l.!l.!Vf1'i!fl (epidermis) 1rn:;;'l5l.! cortex 'IJV'l'V'l'l5 'UVf1l'tttrn u'illf1l.!lil'U ttl'IJV'l'.il 

'lJVlffll.!!l'Yl'l!.U1'1tl!m9fo~'IJV'l epidermis !lrl1t'il1tytll'U haustoria ~!iiu~n!l'IJ'U'l Vl'l5mfft1~ii 
" 

f11'.i ftfflflO'UlJlf1 ftV Monotropa hypopytis lJf)'Yl'lJ illflV{h 9fl'l5Uf'IUl'il1tyv~i1:1JO'lJ '1"1J11101t1 

'l5Ufl 1'1f'U ih (beech), ft'U (pine) mi:;; conifers 'l5Uflt'U 'l '.il~11'.Ju'1llflV{h9fl'l5Uflif1ll'U'.ill'U 
class Basidiomycetes \il1vv1,:i1'lfu Boletus (Harley. JL. and Smith, SE., 1983) 

.::1 '1 "'1 d 'l "" "" (7) Orchid mycorrhiza tu'U llfltl'.i '.i9fl'Yl'Yl'lJ t'U'Yl'l5 Family Orchidaceae '11'.iV 

m\'1vi"'l5Ufl~H 'l iiflllllffll~'U£nm11u Class Basidiomycetes 'lJl'l'l5Ufl ~ffllll'.iOVVtll9fo~ foa 

" """" ij}i "'1 """'"' OW'J j} G (cellulose) 1rn~offU'U (lignin) fl llfltl'.i '.i9fl'l5'Ufl'Ullfl11llfflflty 1'Uf11'.if1'.i~~'Uf11'.i'1Vf1'1JV'llllofl 

"" 'l jJ d jJ jJ "" jJ 1 "" "" 1 'V'l'l5 !lo~ t'ttffl'.itll'ttl'.i'Yl~'Uf101'Yl'l5~V'lf11'.i 'Uf11'.il'il'.ityl~'lJ ~ (Warcup, JH., 1980) 

2.1.3.l ltlfl 1~illflV{h9fl 

ltlfl 1 ~ '1lrnV{
1
h9f1 (Ectomycorrhiza) ftV 1lf fl'.il i:uflV{l '.i9fl~tllfftJVV 

"' 
" u1l1W19fo~H1'1JV'l'.ilf1flltl'UVf1'1JV'lW'l5'tt1 vl'i'u '1" lff'U ltl'IJV'll'1f V'.il'il~tl'.i~'CTl'Uiij ul'l 1n'Ul!tl 'U 

" . 
mvuvnH1 '.ilf1fl~lt1'.i1nf1vt1 iiif~1,:i 'l nu 1'lfu if'll11 if'Ylv'l ifm~v,:i ifihmo ifufl'l if~1 '.i1nliii 

" 
1.;m1 '1llflVfl'.i9f11m:;;vv'il:;;ii~m1w:;;11~rn1'.lu~rn t1Jum:;; 'ilf1 'Ulll 1~ '.iln'il:;;ii'.itliN11~n~1'l'il1n 

"' . "' . " 
'.i1ntln~Yi !iiii '1mm1!'.i9f1'1f1t1mi111m:;;TI1~mm'.i 1M'11n'.i1nu1 nwH1~uilntl'.i:;;mw 10-20 19f'U~1:1Jm • 

d ... I d d 31 el Q.I ~ i "i y , ~ J ff'IJV'l'.ilf)'il~U U'.i 1tlotJ'U ffl'UlJ'IJ'UmlJVltl'Utl'IJV'l l'l5U'.i 1 lJflU'.i '.i951 m1::arn11!\Pl'l5'U \Pl'IJ V'll'l5U'.i 1 • 

11~n~,:in1'Ulllu11'1Ju,:i 11mu11'1Jm 111m1m~t11 'l ri1u!mu14m1mfl 1\Pl 1:1mv1!'.i9f111'.lu'.i1.ffum ~\Pl 
u "' 

~lll'Uf1V~i'U Phylum Basidiomycota Ascomycota 1rn:;; Zygomycota ri1ulmy1iJ'U'.il~fffl'lf'IVf1 
d 'I ' "" "" "" 1 jJ ' 19-'d "' "' '.J ''I llf\Pl'IJ'Ul\Pl !lftyllf'UUf-!lfl'U ~'Jll ll'YllJ'UUlfftlOQ9f'10Q !'U'Yl1f1 Basidiomycota 1rn:;;Ascomycota 

' "' d d jJ -1' II) ' d jJ ' jJ jJ " 
ffll.! Zygomycota 1l~lJf'IVf1l11fl'IJ'Ul\PlrnomnlJV'lfl1tl~llum tlJllf 'U ~V'lffO'lflfl1tlf1oU'l1lo'Yl'.i '.i ff'U 

"' . 
cl d 'G\ ' 'j} cl 9 l.c:t i d~ lrl 'j} 

'Yflf1ll1W.il'YIUQ !'Uf1'llJ Basidiomycota 'il~ff'.iH\Pltlf1111\Pl (Mushrooms) 'IJ'Ulfl !'tttylJ'Yl'l'Ylf1'U tfl 

(Edible) 'l5Ufl~fl'Ulii1,)' (Non-edible) 'l5Ufl~iiwl:l (Poisonous) 1rn:;;1liflfflJ'Ui'Yl'.i (Medicinal) 1lf m1 

mfl 1~i:1Jflvfl'.i951 iimowh s,ooo 'lfUfl w'lf111ul'i'ui"~ff'll~u£nu'.i1ori:1Jifiiliiuovoi1 2 ooo . ' 
~ ~ ... I ~ i d o Q,I l 'JI 'lrl 3/9 r1 r1 31 

'lf'Ufl '11'.itlu'.i:;;mw 10-20% 'IJV'l'V'l'lf'l5'U"J'l'Ylfflflty flllf1 tlJ t'Ul'lffff'Ul'Ul (Pinaceae) l'lffilltJH 

(Dipterocarpaceae) l'lffl"'Qfll~tll'la (Myrtaceae) l'lffl"':1J:;;fi11m (Caesalpinaceae) l'lffl"'nv 
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"'llJ 91 0 w "' 1 ' "'11 91 "'llJ 91 .:, (Fagaceae) 1-:ift !llf11iHlffV flH (Betulaceae) 1-:ift llff'Ul1~!i1 (Casuarinaceae) lln~1-:iff !lltl1 
" . 

(Leguminosae) f111 }j ~rl\91v~11lltl'U1~1111-:i 1tlf v'.i 1t1111~11111 lfi'U v-:i ~'U 1""fl1rn t11fl'tyv-:i l'i v 
"" "" "" "" 1 91 11 91 o 9 91 ,,, .'I II] 91,,. .,, 

n'.i~ll1'Un11'Y1Vlff'.i'.i1'Yltll lln~f111l\l'HUl\911J \Ol'lHM\Ol'U lJ 'Yll !l11~1J1J'Ul1ftul !lJlJfl1llJfflJ1J1tu 
u ~ . " v-:i,;u 'h.1il11i1'.ill'lfl~ (Natural forests) 11n~l'Uff1'UiJ1 (Plantations) \l~iJ1l1m1mfl i\9llllflV{l19f1 

" . " 
n~lJUn'.i~\llt1'W'ulfv~l111iJ 1'lfu iJ11"ff'U (Pine forests) iJ1~11tlfu (Tropical rain forests) iJ11A-:i1'-:i 

(Mixed decideous drydipterocarp) iJ1t11-:i (Dipterocarp forests) iJ1~1Jl'Ul (Semievergreen forests) 

iJ1111ty\l'Yf:i1tu (Mixed decideous forests) ff1'UiJ1 l"ff'Wl'Ul (Pine plantations) ff1'Uill lJJ~flli11ll'fo 
.'I II] 91 "'llJ 91 :ll 91 

(Eucalyptus plantations) lln~ff1'Uul !ll1-:iff !lltll-:i (Dipterocarp platations) lu'U\Ol'U (Wang Y and et al, 

1997) 

2.1.3.2 irm1tu~'U~rnl'1~11mfl il'l lllflv{h9f1 (Wang Y and et al, 1997) 

1) ltt~111Vfl il'l llJflV{hGJflfi~lJ Basidiomycota ltt~'.il!Vfl il'l llJflV1119fl 

n~ll Basidiomycota \l~fff1-:i~vmtt~ (Mushrooms) 'U'Ul~tmy iJ..f-:i~nu119i' (Edible) 'lfU\91Yinu 

1li11'i' (Non-edible) 'lfU\91~lJfifl (Poisonous) lln~ltt~fflJ'Ul'W1 (Medicinal) 
q 

2) 1tt~11mfl il'l 1mrn{h9f1n~ll Ascomycota 1l'1m1mfl il'l lllflV{h9f1 
" . . 

n~ll Ascomycota \l~fffN~Vmtt~ (Mushrooms) 'U'Ul\91lmy iJl1-:iYinu119i' (Edible) 'lfil~Yinu1li11'i' 
..::::. d..::t~ cl llJ 

(Non-edible) 'lf'U\91'YllJ'WEI (Poisonous) lln~l'l1~fflJ'U !'W1 (Medicinal) 

3) 1l'1~11mfl il'l lllflv{i19f1n~ll Zygomycota 1ttm1mfl il'l llJflv{h9f1 

' "" cl cl 91 -••llJ•cl 91' 91 91 "' 
m:Jll Zygomycota \l~lJ~Vflll1~'U'Ul~rnnmnllV-:i\9l1t1m1um 1llll1'U l'lV-:iffv-:i~~1t1nnm~n'Yl11ft'U 

2.1.3.3 i.11~ it1'lfU'Uv-:i1l1~mfl il'l lllflv1!19f11'ivw'lf 

" lllflv{i19f1(Mycorrhiza)1i'.J'Uf111llffllli'U£1~11iN1tlfv11 (fungi) tl1J 
I " 'j/ 'JI )I I 

1~uu11n'llv-:iw'lf 1~m~ TI1~vti1-:iv-:iw'lfi'u ff-:i 1~m~v11u1Hi'v-:iiJ'l 'lf1~uriii'.Ju ff1l11\9l'UD-:i 1 rnw'lf 
~ q . . " 

ri1u 11nw'lf~v-:i11'.lu 11nliiJv1QU' vv '1 11a~t'fofi111u1li11 ir n i unn ~~ii 111a~ 1i1191m111HiN '1 
I I 'j/ t 

111' ti'uw'lf 9$-:i11'.lumrn~~ 1lJnu11uui1-:iTI1mfft1 11~rnflmhu1t1i.l1 ~ it1'lfu9$-:iti'mrn~ ti'u (symbiotic 

91191191 _, "'11 _, .,; "'>di 
associations) \9l'U lJ 11ff11IJ1~fiD1Jfl11 1J eJl~1'Yllln~ff11IJ1~nDUD'U '1 \11fin'.i~1J1'Un11llJ\9111JVn9flJ 

~iJi.11~ 1v'll'u11ri1111a~11'lf1mfilJ1il19lmm11'lfu iu i\9111\l'U vJvffvJvi'ff 11n~1i1191tu "J lMtlU~'UlJJ 
'JI j/ " 'JI 

u vn\l 1niJ1.:jfu i lJfl v1! 19f1iJ-:i'lf1t1i.lnilu-:i11nW'lf \11nm11.u' 1Vi1mt1'llv-:i1 tlf uh fl l'l-:i111'iiJm1 fl'U TIU 

Q.J Q.I o' ,,J' :::. 'j) i j/~ .di 'j) 'j) Q.I ' cl ~ Q.I o' • 
ft11mrnv'fu 1i 11u11m1J'U \9l'U m \91lJnl1 ftnE11fl'Uft11nu vt11-:imnmt1 11a~11Ju 'YI iJ 1~\Infl1111n'UD-:i 

" W'lftnvu'Yln'll'il~iJ imrn1i 19f1mi1vvti ua~ llJflv1119f1um-:iiJri1u'lf1t1111' ~ 'UW'lfmm1oiJ :if 11'l1D~ 
q ~ 
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y y 

fie:im11'111~;11'1'\Jfl~Vl'lf 1~mum:;; h.1'lf1~mn'\Je:i~m1rn~ w1~1J 11'1'\Jfl~~'U Iii' 1;e:inu:;;'lf 1v~~CJf'1Jm1:1.1tJf'U 
" "' 

'l 'j) ' 'j) Ii] 'j) ' "I 'j) 'j) Ii]"'"'"'"' ' Ii] "'9 ' "' 'j) 'j) 
munmn 1:1.J 11n:;;11:;;'!f1!'J 111nm !:l.1:1.J'lf11'lfl~1fl~1~ 1'U'lf1nnql'll!lnf111mm~11M (Mikola,1973) 

• y y 

Vl''U£lii''lfu~11i!~m11iJ1;m llflfl 11'11:1.1fltif119S1mr1voti11 mv'lfu~ 1rn:;;1;m1 . "' 

rnfl 11'11:1.1flti{l19S1'lfu~11d~ 1 m11l!:;;ti~i1:1.1n1Jwmflii'l~11niv'lfu~ 

m1iJ;11'lo£ii 1:1.Jn'U 1:;; 1111~11l:1.1fle:ifl1"li1n1J1:;;1J1J11n'\Jti~~'U Iii' iJf111:1.Jtl1rl'wt~l'ie:im:;;1J1'Um1 
"' " 

Y11~ff~ 11Y1mun:;;m1111~ w1~1J 11'1'\Jo~~'U Iii' 1 ~v11:;;l11 hh:;;1J1Junffil1 lii'iifl11:1.1ff:1.11Jrnrt~~'U 
" "' 

(Marx, D.H. and Barnett. J.P., 1974; Mikola, 1973) 

1h:;; lv'lfU'\Jtl~1llmrnfl1"lil (Chalermpongse, 1994) 
I 'J) t 'J) 

( 1) 'Ji1mw:1.1Vl'WVitl111n:;;illmru'Uti~11n~'U lii''l'Wm1~~1'i11'lmm1 l~mn~'U "' . 
• y 

(2) 'lf1mwmh:;;iYYJilmTI 'l 'Wmrn~imh 1rn:;;'lf1v'l M~'UVl'lf11n:;;~'U Iii' 
"' • • y 

"" 'j) 'l "' 0 mv1'!f1 'Uffm1:;;YJ'\Jl~'U1 

• y • 

'l 'U ~'UTI ffnl!'Jl'l 1!'Jlf1 11:1.J l1~l"l1f)fl'U 'Yl1 l'Jll'l QA H 1 TI ii~ ffnl!'Jl'l 1Iii11 :l.J ~ l11 'l M Vl'lf11~ tl~'U I ii 
ihh.l'l~I~ 

• • y 

i1'lf i ~~nin 1nfi liiiJ lmrnfl 19i1 l11 'l M~'Ui1'lfiifl11:1.1~1'U 'Yll'UAO 1rnfi1:;;1J1J11n ff~~'U 
"' 

' 'l "''j) Ii]"'"" cl ' ~ d 'j) 'j) "' (6) 'lf1!'J 111'l'U 1:1.J:l.Jfl11:1.Jll'\J~l!H 'Yl'U'Yll'Ul'ltlffflll"ll"l'U'Ylllll~lln~ 1110 

' ~ jJ Ci ' i "''l 3'.::::t " J (7) 'lf1!'JlffllJffll~1:;;1J1J'U!1ffiJ1 :l.J 111Jf111:1.Jtl~:l.Jff:l.J1J1W:l.Jlf1'\J'U . "' 

(8) ~tim~~ llJfltif119S1mmrn 'l~1lJ'Uti11111~ 1J1h :;;YJ l'U '1~ uii'i1m~ 

'lfu~11:;;iJw1rnti1!vml'in11Jmr1'UU'e:iv m1:;;1~~m~'lfu~nmmrntl1m 'l~1lJ'Uff:1.J'U '1TI1 '1~ "' . 
nnm:;;l!l!'JVl'U TI'Ufl~ '1:1.1fle:i{h9S1 iifl111Jff':1.1Vl''U£ titi1~ 'lntl'<lf~nlJ'lfUl'l . 

y y 

W'U'fi1ii ffmTim~niJft1ffl'l{ f111:1.J~'U'Yll~mmff f111:1.1'1f'U~'U f111:1.11lJ'Unrn-~1~'\Jti~~'U 1rn:;;ll11~v . "' 
"' -'1 '1 'j) 'Yl1~1:;;1J1J'Ul1ffIJl :l.J 
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cl "I "' 
W'U !'il 1ff1\91 !lCl:::flW::: (2521) 

Q 

endomycorrhiza 'il::: lJfHH 'il 1tyl~1J1\91~n11uCl:::iJ'Ii1~ tnl'i l '.i ~ ~ ni1.\1111l'l1'1~ '1 li1 ri l lJfl o{h "lfl . ,, . 
11'1mul'l1::: .\1111l'l1'1Vl1 ril'l ~ mfo { u Cl::: 11 n V)iJ l lJ ri o {i 1911 'il::: iJ 1tio11 ~'U ~'Iii \91tn l'i 11 u Cl::: m 1 

Q 

. ,, 
"' = "l "l jl& , jl "" ""' "l "''1 fflJftf11'1 !'lHJmflfl (2529) !l'lrl'f1ll1HCl'UO~fll'.i 'll'!'ll'O'.i11!0 !lJflrJ'.i '.i'lll . ,, 

-i1lli11Jm11ri~vrlomvJ191 im:::~mii~ 'l fiom11'il1ty1~1J 1191'Uo~il11:Urn 11'1v1~1tJ/m1'1rn lllflo{i 1'111 

= "" 5 'll''Ul'I flO Glomus mosseae, Glomus monosporns, Glomus macrocarpum, Glomus fasciculatum !!Cl::: 

Acaulospora trappei 1rn:::'lri~vrlomvJ191 3 1:::~1J iio 0. 15 !!Cl::: 30 f11fln1lJ P202Mf1\911{ 'W1Ji1 
,, ' ' " " 

1tJfm1 Glomus macrocarpum iJu'U11ul111'il:::lJD'Vlli'Vrn~om11'il1ty1~1J 1191'UD~il11:Uv11i'.im111tJ/oil 

iu'Vll'ICID~1wnflff'UllJ 11'1viri~vrlomrl1911'U'519111o,5, IO uC1::: 15 nfon-fw~meJnm{ 'W1Ji1'1liiJ 

,, 
= =~ "l jl& "" 

'Vi'.i'VilJCI 01iJJUIUJlf1:1.J (2531) !l'lrl'fflflHCl'UO~l'll'O'.il Glomus etunicatum 
"" ,, 

!!Cl~ Glomus mosseae 1'Uff1'Uffll 1o ff'u:U£J1l'i11'U !lfl~ll~'Ul11'U!'1o'UUC1f1Vl'll''Vll'ICIO~ l'11Ji11tJ/m1 
'U 

j/ 'J,I 'JI ii 

l'l~ffD~'ll'Ul'I iJHmh i l1'fl11lJff ~ 11 rn ii f1ffl'I U ll'i ii m1l1' ~'UD~ffll 1 fl irn::: ff'rn:UvT1111'U ff ~~'U ori1~iJ 
'U 'U 

,, ,, 
"" ""' "" Triratana, S. and et al. (1991) rl'f11llfll'.ill'll:::rnv~!'ll'fl'.il Ganoderma 

,, ' ,, ' 
"I "" "" 1 0 "" "" "l jl fucidium !'UQ~'Urnfl£J 1'1£J'Ul'Urn0£J'Ufl~ !lJVln'll'.il (Hevea brasi/lensis Muell. Agr) £Jl~'Wl 

(Dipterocarpus alatus et_Roxb.), 1'~ (Shorea siamensis Miq.) llfl~fff) (Tectona grandis Linn.) ttl'U 

Q.I d cl Q.I ..::::i. '°' 'j) .c:::::i. d 
1ff fJ!l'll~ rn V~ll'i \Pl 1l'IV\91'.i1'il1\Plfll'.i l 'il'.i tyl\911J 1 \91 'U fl~lff 'W iv (mycelium) !!Cl~ NCI HCl\91'Ufl~l'lflf1l '111'1 

,, ,, . 
9 ' Q.I ..:::t di 1..:::t~ \i'}j/ ,jl = 

(Fruiting body) 1 'W !l\91Cl~1fffJl'Yn~ rnv~ Hflfll'.i rl'f1llll'l1J11'Ul(lfl£J'Ufl~ !l1£Jl~'Vn'.il '11 f11'.i l 'il'.ity'Ufl~ 

1 ff'u 'lv~1m.n~ ffll 1m~ i~ftn1111~111~11 il'lvm1i'l1~1~fl£J'Ufl~ i"m~l'l111 iuHfflln'Ui1,j11 (Rice bran) 

jl i jl - 1"" .:, jl 1 jl umm (Rice husks) trn~!ff'W £Jll~l'l'.i11 (Coconut fiber) !lCl~lJJClfltltl1 (Peanut hull) '\111 l'll'I 'U11 

rh~ ll Cl::: 'll'l'W ~fl £J (Sugarcane bagasse) l~fl'11 llfffJ Hffll~ l'Hlll~ffll i 'Wtll'.i!'Vil::ai £)~!'11 l'l'll'U l'ttl!!CI~ 
I Q.I ;: d Q.I 0 'j} 'j} 1 '}) I .:::! ..::::i, C).1 j/, ij/ 

'Vi1J111'W1ffl'll'Vil~l(l£J~'VlHfflJtl1J '.il'U11 'U11 'Vil'l l!Cl:::'U11Wl~ lltll'.il'il'.iUll\911J \91'Ufl~!ff'W mm::: '11HCI 
Q " 

' j/ • 'j/ 

Hil\91'\JD~l'lflfllll l'l~Vl ffl'I 11 rnu tiff ~ffl'l'Ufl~tlll'l'i1i~~oi'J111'11ni'ffl'ltl'l1:::rvhi11J 7 m1:::f11tl1:::iY'Vllim'W 
q ~ q q 

vrn:if11'VlV1 (Biological efficiency) 1vi1f11J 17% 

'Vl'U 1~ff !!ff ~!Vl £J'W (2534) l~fff11ll!Ofl 1191 lllflO{l '.i'lll'Ufl~ l" Vl~'Ul i l'IV 
Q 

o cl cld t::lt 1"1 o'llJ "Jjl = "ljljl I 

mn'il1rn:::lf11Jl'lflf1!'111'1'Vlflll'l11!1J'W'.ilrnfl \91 illflm 11 'lll'Ufl~ 1ll£Jl~'Ul'illf1'U'.i nw 1\91\91tJ v1~'Ul'W'U11 

.<:::! d 0 .<::::), "I 'j} ' 
lll'IVfll'l11'1'ill'W1'W 9 'll''t.Jl'I !l'l!lf) Amanita augusti/amellata Hohn, Lactarius sp. No.I, Lactarius 

sp. No.2, Russula aeruginea Lindbl, R. albida Peck, R. nigricans Fr., R. sanguinear Fr., R. violeipe Quel 
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' II( '.II "' 1 II( a'll] "' .,; 
ml~ Scleroderma lycoperdoides Schw. vnrn !l.JtJN'UllJ'.ilfHBfl \91 !l.JflB'.i !'.i'lfl 3 !!lJU fl'O !lUU'Yl 1 

~ . 
iHhhmatlm'hN11'1tJu11n~ll\9lfU!'U'U,rnuu monopodial-pinnate uuuYi 2 uilmilri'I tl11'1tJrnrn~ 

ll\9lf1ll'U'U\lll uu irregular-pinnate ll uu~ 3 Uff'Ul1U'Ull1 ftB'I DB'U H1l1 tJ1U!ln~!l\9lf1ll'U'U\l!l UlJ 

monopodial-pinnate 1rn~ l~'Yl~nrnuri11ummrn'UD\l'.ilrnfl 119l ll.JflB{h'lfl 4 'lfW\91 h.1m1riri 111'10\91 

'.ilf1!Bfl 119l ll.JflD{11'JfltlUf1~l i"tll\l'Ul 1\91£.Jl~ pure culture ectomycorrhizal synthesis 'h..111' B\ltlfru~nn 
_ 1 ' '.II 1 II( d'll( "" '.II II( '.II 

l'-lftu'.ilf1{}11 Pisolithus tinctorius (Pers,) Coker & Couch ff'.iN'.ilf1!Bfl \91 !l.JflD'.i !'.i'lflf1Uf1ftl !l.J 

tll\ll-ni'Unnl 2 1$iD'U '.il Astraeus hygrometricus (Pers.) Morg, !ln~'.il Cenococcum geophilum Fr. 

'.II 1 II( d'll( "" '.II II( '.II 1 "' 0 1 II( d'll( d '.II 
il'.il'l'.ilf1!Bfl \91 !l.Jflfl'.i l'.i'lflf1Uf101 !l.Jtll\l'Ul l-J!Jftl 6 l\91Bl-J \lll-J'Jl-J'.ilf1!Bfl \91 !l.Jflfl'.i !'.i'Jfl'Ylff'.il\I 

y y 

119lm ll1''1 3 'lfW\91 'lfU\91 viD~ll-J'J'U'.ilf1l1'\ll1lJ\9l fiD 39A1 %. 21.05% !In~ 0.15% \911:1.Jil1\9luua~il'l'WU 

Bni1'1n11ru~'UD\l'.ilf1!Dfl1\91 ll.Jf1Df'l'.i'lfl~l0\9l\llf1'.il Pisolithus tinctorius lJU'U11U'Ull1ftD\IDDl-J 
y 

H11'1tJU!l\9lf1!l'Ul-J\ll!UU monopodial-pyramidal iJuN'U!llJ'U!Vln!ln~iJ Hartig net 2 i'u '.ilf11Dfl 1\91 

ll.JflB{i1'1fl~l0\9l\llf1'.il Astraeus hygrometricus lJUl~l-J H1l1tl1U i:J11\9lf11l'Ul-J\I lJ!!H'U!llJ'UIVln 
y • 

ua~iJ Hartig net 1-2 i'u !ln~'.ilf1!Bfl 119lll.Jf1Df'l'.i'lflll!0\9l\llf1'.il Cenococcum geophilum iJil~1 

H'll~ £.JU 1:Ju\9lml'U'U\I lJ!lHl-JlllJ'UIVlnlln~ i:JV1ui1ff{N Hartig net 
• y 

'Yj'Uvtln tl'l'.i'.illlt)'Yl~ ua~riru~ (2536) i~i1n111Nn'UD'lttifm11m iuririf'l1'1f1 
• y y 

2 'lfU\91viom1rn~w1~u1\9l'UD'll'l'uff'n V1ui1 ri1'Uff'llln~1-ff°'U1Du1\l'UD'll'l'uff'n 9f'ltlumtifm1l1\I 2 'lfU\91 
u ~ ~ 

y 

"" "' '.II "" Shyun, C.Y. and et al. (1994) '.iltJ\lll-JNnf11'.iftf11JllUB\l\9ll-J'UD\lf11'.iftf11llf11'.i 
y 

' Q.I ~ Q .!!!I 
rn~Wlltl (Survival) !ln~f11'.ill'U\l'U'U (Competitiveness) 'UB\ll'lffl'.il Pisolithus tinctorius 2 'lf'U\91 flD 

• y 

P. tinctorius (441) \llf1U'.i~l'Ylft'U'.i19fu lln~ P. tinctorius (msn) \llf1tl'.i~l'Ylftl'YltJTIUnm~Dn'lil-J 
~ 

'j) J I jl 

'J}l1'J} 'J}'J} -1 1 "! "'iJ""o ""::'lf w 
nm lJtJVll-Jl (Shorea glauca) !ln'JVltJu~nn~ l-J'Wl-J'Yl l'Ylf11'1~l"ll-J\911 (Regenerated forest) !ln~ 

jl I I 'JI 

~'UTITilll i"itlu~1 (Logged-over forest) iutl1~mftmrn19fv Nnf11'.i'Yl\9lnB~'WUil l~D'.il iuriDf'l'.i9fl 

P. tinctorius (msn) ~tl~nn'I iun~l i"v1~u1iJm'.i'.iB\9l\9lltli:J~h'Jmrn~Qf1Uf1fl~lJ (Outcompeted) 
'j) I 'j/ J J 'j/ 

~ 1m~m 1 iuriD{i '.i9f1TI iJ DV\9lll.J1i 1 rn'lf1~1 'U ~ 'UTI iJ iil t11'1 ~VJ u\911mff11 '1'lm'.i ~wtla nu 1u 6 1$i Dl-J 
~ ~ 

y • 

ri1m~m1il.JflDf'l'.i9fl P. tinctorius (441) mt~ P. tinctorius (msn) Yitlunn'li'Un~1i" Shorea 
~ 

glauca Roxb iJm1 '.iD\9l\9lltJ~ll.Jlf1!l n~Qntl nri~mi 1miD11ll.Jflri{i'.i9fl~iJB~\9lll.J 1i n l.J'lfl~i l-J 
y •• 

~uYiYil11 iuitl!!tl'1mv11'1'lm1~wtlanm'U 6 1$iDu 
~ 

'Yll-J'l~ff !l'ff'ltYia'U !ln~ril1v111ru Hm1w'lf (2537) i~'Yl\9lf'l'Dum11\l~tu1~u 1\91 
• • u 

I 'JI j/ 'j/ 

'UD'lntl'1 i"m~m iu~ui1~~h1~u 119lv i:Ji~f um1tlarn~m11m~ i~f um1tlam~m1rnri 1\91 llJrmf'l19f1 
~ ~ 

y y 

'JI 1 'J}""' ' c:l ""' "' c:l II( c:l 0 _!if 
\9l1Vf11'.i 'lf'lfl-Jff1l-J'UB~\9lBfHl1\9l 3 'lfl-J\91 flD !'Vl\91\91~ !fin (Russula aeruginea Lindbl.) !'11\911-JllllH 
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c:: : ~ 0 'J) 

(R. albida Peck) 11a::;m\9ltllrUJlfl (R. sanguinea Fr.) 'lmHlll'l!'.iDtl!l'll::;'lfl l\9lt1h!!Ntlfll'.i'Yl~nD-:J 
.c1 i id o' I .<::! r/cJ : O CV 

l!1J1J complete randomized design lJ'Yl-:J11lJ\91 4 'YlHl!lJtl\91 l!\9ln::; 'Yl'i\9lllJtl\9llJ 5 "lfl 'Yllfll'.i1\9lfl11lJ'tJ-:J 

':J} I o' o ':J} ~ G..I 'J) i ':J} ~ .di ':J} i 91"'1 "" 
110::; nm Nlfftl tlflnl-:J'IJD-:Jnl\91tl'Yl'.i ::;\91'1JflD'.i lfl'IJD-:Jflnl lJ'Ylfl!\91Dtl!rn::;mDflm lJlJDWm 'IJ 7 !~Dtl "' . . 

I jJ I 'j/ 'j/ 

tl 1ri1uv11-:i"'} 'IJ D-:Jflftl i "i iJ D'IJ!! a::; i-:itl 111iTfl!WD111tl111 Ufl!! tt'-:i 'IJD-:J ri1u tJD~ ri1u '.i lfl tl 111 iT fl 

,:::! ,/Q l Q.I I ci. Q.I O CV 'J} ':J} I r:/ O ':J} Q.I 

4 'Yl '.i \9l!lJ 'W\91 lJfl 11lJ!!\9lfl\911-:J fl'W Dtll-:JlJ'W vmrttu'Yl l-:J\9ll'Wfl11l.ltH !ff'W Hlff'W tlflnl-:J'IJD-:Jrll\91'W '.i ::;\91 'IJ 
u "' "' 

'jJ jJ ' 'JI 

fl D'.i lfl tl 111 iT fl!! tt-:J'IJD-:J ri1u tJD\91 ri1u '.i 1rnrn::;tl 111 iT fl!! tt'-:i '.i 1lJ 1~tlflft1 i"l1 i #i'i' 'Ufll'.i iJarn~m 1 
"' ,, . . 

#i'1t1~uri1u'IJD-:J~Drnli~\9l::; ll rtniim'.i rn1ru1~'1J 1\911 'W'Ylfl#i'1u nflri11,j'1-:i~u ff-:i'Viff\91 rn-:ia-:im~D 
u q QJ q 

' j,I 'j,/ 'J,} jJ 

flftl iu'ViiJi,Jrn~D#i'1m ii \9lu 111 mfl 1'!'.i\9ltl 11111-:iirn::; i"i#i'·i'Lifln ilt.Jrn~m 11~ "l \9l1:1Jt11~'1J 11\9liiil'l'IJ 
,, 

I I .<::! Q.I o Q.I Q.I I I o Q.I ':J} I l I I 'J) 

fl 11lJ!!\9lfl\911-:JDtll-:JlJtl t1mflty'IJD-:JD\9l'.i 1ff1'W '.i ::;1111-:Jtl 1'11 'W fl!!'l1-:J'IJ D-:Jff1tl tlD~\9lflff1tl '.i lfl mrnv 

: CV ':J} i o'l!J I d o' I d i d 
a::;'IJt1-:iu111urnm-:i'llt1-:J'.ilfl!Drt l\91 lJflD'.i !'.i"lfl iu'.i::;1111-:i'Yl'.i\9l!lJ'W\9l 1rn::;tY'.iiJ11m\9l\9l::; rtn11a::;nrn . ,, ,, 
tl 111 mfliifl11:1Jm m::;fflJ iufln 1llmDfl l\91 il1flt1{i '.i "lfln'Uflftl i"v1-:immflfli11li \91U 11111-:i 

= = " 191 0 d D'W1'.i'.i\91 nHml'ln.1 Hn::;flw::; (2540) \9l'.i1t1-:Jl'WNnfl1'.iffl'.i1um~'.i1 

rnfl 1Vl il1rtt1fi '.i "lfl'IJB-:i 1-:it1i"m-:i irn::; iJ,j'DlJn iJ'.i::; flt1rn~v1n'IJ~t1m1lru!!n ::;11 mm11 \91flW fflJUA 
QJ u q q 

~ ~ 'j) QJ ...:::-,. ..::::! 

!l'llJ!\91lJulfl !flEllJ ff'.ifltl'Ylfl-:J (2537): '.il'lf'IJW"l'l\91tlfftll'W (2539) ; 1Jty'J!U 1Jty'Yl1 (2540) 

"" e!I _, i 91'} " = 
1Jtl!'J!'U 1Jty'Yl1 (2540) fffl£llfl1'.i11i,Jf1 lJ !'W1-:Jff Dipterocarpaceae 4 'lf'W\91 

'I 91 • i 91l d _ !".:! "' '"' _ I , d l • "" l 91 flltl 1\91'.ilJ!-:Jl lJ \9l!'.i1!11'.itl'IJ!'Yltl'Ufl'Ufll'.i11i,Jf1 'W'Yl n-:Jrtfl l.ltll-:J'Wl (Dipterocarpus alatus Roxb) 

"" i 91 d \91::;!fltJ'W'YlD-:J (Hopea odorata Roxb.) tll-:J!!rl-:J (Dipterocarpus turbinatus Gaerth) m1::; lJ\9l::;!rttll.lfl::;'WB-:J . ,, 
(Shorea henryana Pierre) l1ii11flD1'-:itl11~t11 ~-:i111~'Wfl'.i'.il'lfffm 11tl'-:iu1nili,Jfl iiJHft1 711 Nnil'.i1noi1 

I J I jJ 

i"v1-:im1rn::; i"\9l::;1fit1'W'Ylt1-:iu::;1u1ru1~'1J l\91 i#i'~djDiJnn luYi1ri-:iH~-:i c1f-:i~fli1m'.iilnfl i~il.11-:11 iu~u 
u "' "' 

I I I I 'J/ 

'1Jtu~'Vi iu1fiv:1Jrt~ut1-:i11n::; i"m-:iH\91-:iiJm'.irn1 ru i:Ju\9ln\9l1.:inwmidfoiJm1'luYi1ri.:i1m::; lu~ m.:i1 i"~u 
u "' 

2.1.3.4 m'.i1~m~v1n'IJ'.il il1flt11i '.i"lf1m.:i#i'1'Wih i"'luiJ'.i::;mffivw . ,, 
1 lJrtBfi '.i '1f1iiiJ'.i::; 1v'lfif t1ti1.:i £J.:iv1Dm '.i 'lf1vi1D.:inu m'.i A\91! ~fl 1 '.i fl'Yl H 

I jJ I 'j/ 

91 l 91 91 II) :JI • = "" "'= o 'I 91,,. _I = = 'I "' o 
'.i::;'IJ'IJ'.ilfl'IJD.:inm mm::;\9l'U il.I 'lf1tlll'llJl'l'W'YlN1'1JD'1'.ilfl'Yll 111:1J11'.i::;ffl'l1iflll'I 1'Ufl1'.i\91\9l"lf'IJ'Wl!rn::; 

"' ,, . 
mm'.i 1tt'uo~u iumnni1ilflA 'li1vl11 ltt'1n\9lm'.i11l.lu11t1u'IJt1.:i1i1\9l mm'.i iu~u~~u 'li1miJ~t1'UuiJri.:i • • 

!! i 1i wrnrn n 1 u~'U u1nff ml'l~~u i "'u 1 i iJl oMiJ'.i::; 1v'lfuiii i #i'i tt' nmvff ml'l~~u i"'u 1 i iJ'l °* . 

rt11111llu m \9111 ~ t1ri1.:i~mn11 ~fl'u Bmfiu i iJ1llu~'U 1 \91 ml! l'll::; t1ti1-:i~.:imm'.i t:l'1i1t1'1'11 i ttflftl i" 

iiol?l'.i 1mnt1\9l\9llt1ff .:i1rn::;'li1m~.:i 1tt'~'U i"iio\91'.i 1rn1ru1A'IJ hn1.:iil-:i 1-5 1vi1u1nol?l'.i1ilnA 
"' u "' 
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' 'JI ' ' 

ihnn !u~uil11i'.irn'll'1~9f~iiTiu£1,J~uDvttu1uiiu 11-imnrnnu rhu !uil TYJD~Yi1iYD11 hnmrn 
q 'U qJ 'U 

r j} I j} 

11~1m~Vi11-:i 1ilD'UnDt1'Ul'U '1 t9'f m1'il::::1,1n'll'::::~1~nDt11ilm11ttt! 1~uYi1,1ffw l~'U'll'::::~ 1~ 1 ttooDtJ hJ191111 .. .. 
'JJ I I 'JJ 

~1M1tl ~l'lil'.i 11a::::uiiih~1~ '1 ~~Yi1!tiYID~Viil11mci~1ffD11 lm11'lJ1\9l11fl!'m19'fm11mrnfh"lf11.JI 

Du1'.irn mi)11vMii' ua::::~'.i11Pllu uru111riru (2525) 1.Ji'Vi1nntl1'.i1'il 
• u • 

!!O::::fffflfllfJfl 11911llrtD{h"lfl l'U'.i ::::uuiJ !Jfl'U iJ1~U!!~~ u1 !JW ffmiJ'.J~ ti~ ~!!1\91~Dllff::::!!Tl'il'll' 
., 

~luo1'~tl11~v1 t111flt1iln1i~i'v ~~tt1\91'Ufl'.i'.il'll'ffm ii~ufl,J~1u1u 4 1~ft 6 ano '.i1ll 8 'll'U\91 . . 
"" _I di 111] o'liJ 11v •ll]V a' a' '1 a' ttrn 1n::::mru 5.71% !U'U!Dfl \91 !llfltl'.i !'.i"lfl \91l!T1 1111~f1'1~f1' Caesalpiniaceae: ll::::fll ll~ 1~f1' 

d ~ d d " ,d 
Dipterocarpaceae: tlH'lJ11 m~iJlt'J, \9l::::!fltl'Utt'U, \9l::::!fltl'Ul1D~, !fltlllfl::::'UD~ 1~f1' Fagaceae: fitl'U'ttlql !lo:::: 

a' "' v "' "' "'"1 v o a' "' "" - I di 1 
1~f1' Rubiaceae: fl\911fll ll'W'U'li !ll'ill'U1'U 4 1~f1' 4 ffno '.idll 4 'll''U\91 MHllJ'.i::::mru 2.85% !U'U!Dflll1'U \91 . . 
"1 a'llJ "' "' o'liJ v o a' "' "" • I di cl 1 "1 "'"1 111rim 1'.i"lfl llW'U'li lll1ll'U1'U 42 1~f1' 89 ffno 113 'll''U\91 ttrnlJ'i::::mru 80.71% llJ'U!D'U \91111rim 1'.i"lfl • • 

clll) <l.'.d c::_~ cl g,,r cl: cl " 
Russulaceae: !'11\91 !flotto~l'Utl1 !'11\91'Ul!llN m\911flotto~'U11 !'11\91'Ul'\1lllfi irn::::m\91'111\91 1~f1' 

d:.1"' ddv "' d 
Boletaceae: l'\1\91'U1H~ 1~f1' Cortinariaceae: !'11\91'\J!fll!!o::::'J~fl' Scleroderrnataceae: l'\1\9111'11:::: 

" L"J 0 & ~ 
ffllU'.iW UUJtl'U (2532) l11T11'.ifl'fflflHom::::l1U'Ut1~m'.i1Wl::::l'll'tllfJfl 1191 

.. • u 

lllfltl{1'.i9fl Pisolithus tinctorius (Pers.) Coker & Couch ~tlfil'.il'il1UJl~U hurn::::mrnl'lci'U'lil\91 
u .. • 

Dl'\11'.i 'UD~n-a'1 !,Jvri1~ill'la mmo\91rnu9f a 1rn:::: ff'U m11ut1~'llanuu11a~mtt liD,m-:i wu11 
'U 'U 'U 'U 

1dt1n~1 !,Jiimt1 6 1~D'U mi'11,J~iJnm 11t1fl 1191 tllflD{h "lfliim'.i 11!1rui~u1191.Jl1uft11llff ~ 
q 'U u 'U . ., 

1ff'u Hlfl'mJnm~Vi1::::l'luflm 1n 111n:if1mwiJ rn u m1ti ~ il1mru'Ii1\9lvJt1ffvJ tif ff!!o:::: 1111niJ 19f t111 .. . 
ff ~n11n-a'11"'~ hi1.Jlilam1rnft 1191tllflD{!'.i9f1mh~iiuvtl1fl'ru 
.. .. u 

"1 "'"1 'IV"' V"lV 'I "'"' ' "'"'1 !llfltl'.i !'i"lfl P.tinctorius 1'\1TlUT1nl !llff'Ufflll 1U 1rn::::ff'Ufll'.i!Utl WU11T11'.il1lH!Jl191U \9ll11~ . ., 
I ff'U Hl'Uft'U vnm~TI'.i:::: f1 Ufl tJ'.i lf)ll 'Jn :if 1fl l'WU 1'11 um I ti~ il1 ll lW m'.i \91\91i1rn1191-rJ DffvJ Df ff i u ff1'U .. .. . 
'llt:J~ 1 u ~l~'U 1rn::::11n iiri111111191n~1~nuDvHiiuvtl1fl'ty'.i::::tti1~11'111111ul'l hw~11'111111ul'l~i ri 

~ miif Di ti Hn~ ~ff 11 rn~a~m 1 tlmil'l1m11u191' ~ i riff 'llt1{ l'l 1Tim'U191'~1 ri1 ff'U iv 11 n::::l'l '1l'l111u191' • 

m11~m~t11nu'.i1nffilflm{-m{uffflm{ t11flt1{1'.i"lf1m~tl1ui111,Jiu .. .. . . ., 
il'.i::::tl'lf1'1l'lt11~1111~11iJum1m1litJ'll1::::mru1l w.ft.2526 tt1t1'll'.i::::mru 15 llmiJm~ ri1u!my1ilum1 

tln11lm111ttmnttmt1'lJD~'ll'iJ11Tiui' 1m::::nnm::::1l1t1iu£ '.i111il~ri1111ff'11iui'nuiu1i1,J'll'iJ11~H <:'\ 
q q q I 

wui 1il1::::mru 80 1'llt1{191u 191' 'lJtJ~TI u1fl"' iJ1iiri1111ff'11i 'U £ nu11nff ilfl m{-m{ u ff fl m{111flt1{1 '.i "lfl . .. .. 
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l JJ fl o {h 9fl 'l u n 1J1J u nrril 11~-:i f -:i il1~ rn1 ft' -:i 11n~iJ1m l1J 'ill'! 'Vi ru 111' oil lH'fflJ Hft ~ l lJ "10-:J 

tl-:; ~rnrrhw 1tl~ vrnY1vtJntJ'lfu~~u,f "1o-:i inn~l'llJ tl-:;1nni1 'l u-:; ~1JtJunrriJ11""1o-:i hwn 

tl-:;~mru 47 'lfU~ '\llf1'lfU~~u£"10-:i-:;111'ffffflm{-01{ umun{ lrn10{!-:;9f1 ~f ,J'n~ouft'1 'l u inn if 
q <u <u <u 

tl-:;~mru 167 'lfU~ (Hawksworth, D.L. and et al.1995: Schenck. N.C. and Rerez, Y., 1988) 111'of1~11'.lu 

28.11tlo{1ci'W~"10'l~1irnf,Jn 'fffJn (genus) ~TI1JlJ1f1~f!~l~11ri 'fffJn Glomus )Jtl'.i~mru 20 'lfU~ 
... - ' o' cl o' l ''L lllJ >I ' = - ' o' cl o' 1 'Hrn 23.6 !uO'.i!CJf'W\91"10-:J ran rn-:in-:i rn 1~!1f1'fffJn Acaulospora 8 'lftrn (24.2 !u0'.i!9f'W\91"10'l nn) 

= _, o' cl o' 1 = _, o' cl o' l 
Scutellospora 8 'lf'W~ (27.6 lUO'.ilCJf'W\91"10-:J nf1) Sclerocystis 6 'lf'W~ (75.0 lu0'.il9f'W\9l'll'el'l !nf1) 

= _, o' cl o' l = _, o' cl o' 1 
Gigaspora 3 'lf'W~ (37.5 lUO'.ilCJf'W\91"10-:J !nf1) Un~ Entrophospora 2 'lf'W~ (50.0 lu0'.il9f'W\91"10'l nf1) 

(Chalermpongse, A, 1987: Yanthasath. K. and Poonsawat S. 1996) h.n~1J1JUl1fl'iJ11""10'll'Vl£J~ffl'.i1'\l 
.,, 

TI1Ji1iJ 47 'lfU~uu TI1Jlm~1J1Junrril11~-:if-:i 28 'lfU~ ri1u'lmu1ilu'ffnn Glomus ~OTilJD-:J 14 'lfU~ u q 

'.iO'ln-:Jttl1~uri'fffJn Scutellospora 6 'lfU~ Acaulospora 3 'lfU~ Entrophospora 2 'lfU~ Gigaspora 2 'lfU~ 
.::::, ' .:::::::t. I lr) j./dc! a:i CJ..J o' C:i o' o' Q.I o' 

lln~'fffJn Sclerocystis 1 'lf'W~ 'ff1'W'.i~1J1J'Wl1fl'ill !lJ'VllJ'lf'W~TI'W~'i!O'l '.i1!1'ff'ff'fJnl'.i-01'.ilJ'ff'fJnl'.i 
.,, .,, 

llJflD11'.i9flrn'ln-:Jltl 1~uri '.i~1J1JUl1fl'ill~1Jl!ft'l lJll'lff'W 25 'lfU~ l~uri 'fff1n Glomus 9 'lftJ~ 
q 

Acaulospora 8 'lftJ~ Sclerocystis 3 'lftJ~ Scutellospora 3 'lftJ~ Entrophospora 1 'lftJ~ lln~ Gigaspora 

1 'lftJ~ tl111f m~tJ1JunrriJ111Jtu'\lTI'.i'.irul11' uil1H'fflJHft~ 'ltJ )J-:; 1n'ffffflm1-01{ U'ffflm{ tJJflo{!-:;9f1 
u "' "' 

UO£J~fl~'.i1lJ 22 'lftJ~ l~uri'fffJn Glomus 8 'lftJ~ Sclerocystis 6 'lflJ~ Scutellospora 3 'lftJ~ Acaulospora 
.,, 

..::::. .c.::i, ..:::9 .d ..::::. I Q.I' 

2 'lf'W~ Gigaspora 2 'lf'W~ lln~'fffJn Entrophospora lJ!l'lt'J'l 1 'lf'W~l'Vll'W'W 

Yanthasath, K. and Poonsawat S. (1996) l~YJlf11'.ifff1'lfll'W!!tln-:J'Vl~nO'l 
.,, .,, . 

tJ1 nru 'ffmiJ1,Jv"'JJt.J1uiinnu-:i 01mo'Vlo-:imfliJ ,J'-:i111~mtu'\l'W lJ~ 1 ~miij-:iflu n'Vl~no-:ioomilu 
q <u u q . .,, .,, 

5 utltM'VlflnB'l '.ilVHUll l'U'.i~UUU nrrih l"YllJl'IWl~'Utlf1flnlJVi'W~'U~l'l.JTUlllf1 'WU'.ill1ffi1mn1-
u q "' 

01{u'ffmn1!JJf101!-:;9f1fiuu.u'1-:i'ff-:i!ln~tl1mrumn11n~v-:iTitJ~1vi1 hmtln-:i'Vlf!no-:i~11'.lul'i-:il'lw1 
<u <u q u 

)JiJ1mru"10-:i-:;1 n'ffffflm1-oi1u'ffflm1tJJflo1l-:;9f1a-:i32 1tlo{1cHu~ ·1rn-:itl1mruvf-:il'IJJfl -:;o-:in-:iltl 
"' "' 

llJ >' ' -1 ., >I - I <>' cl a' -'1 = -I <>' cl <>' 
!f!llf111un-:i'ff1mrn01quo£J (young teak plantation) 26 !u0'.il9f'W\91 ul'li'.i'.ilJ'lfl\91 22 !u0'.i!9f'l.J\91 l!n~ 

.,, .,, 
'ff1ud'n01qmn (old teak plantation) 18 1tlo{1cH'W~ \911JJ-a1~1J 'tl-:iiJ11'.lmm1~my1)Jtl1mru"10'l'.ilf1 

'JI I I I 

moim-:; iummru\1-:i~omhvViun1l1unn vrnYivuil1JiJ1!"Yinl'l'u1""1'1.Jlfl imymn "l ll~'\l~ntl1mru 

-:;1nm01m-:;u ov 11-il'lmuu uml1 oul'i-:i11w1 mh-:i h~~il '\l,r mnflil oJJ~ '!51vri -:i1'ff1 JJm'.i rn1w1~1J l\91"1B~ 
q u u .,, 

'.i1!1'fffffJm1-m1uiYfJm{ llJflB11Hn v-:i~'UOQtl1J'lftJfl"1D~Vi'lfmffv (host plants) fJU!'fflJU~~l~ "l 

'i!O~~'W 1'!5'1.Jf11llJlil'Wm~-fl1~"1B~~'l.J (soil pH) fl1llJl'llU"10'l~'W (soil aeration) 'lill',JOll'l l'.i 'l 'l.J~'l.J 
.,, .,, 

(soil nutrients) qrul1JJi1"1o~~u tl1mrut.J1Hu f111JJtHuiu~u un~~i)u'Vl1vlu~u 11'.lul'l'u 
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ff'WJ1vn:::'l11n~1 !"'l.ID~f1'nJiJ1 !u ~~m:::'il1t1oti~1il1:::mffmnni16011'11~ 
~ ~ 

" . 
!~iim11ffUD11'U:::'il1nrl1u n1'1f1m1il1 !"1tt'1~~ w'11o (soil inoculum) 'illflil l1i'.i'.ilJ'lfl~Yiii11 lmrnf'l1911 

Hff:uoti1 u~uuri::: ih 1f1'vh~ii11lmrnf'l19110£i 1.h lilHaunu~uuilri~1l"l1::: 1 'UD\91'.i whu 10-20 
~ ~ 

• I <>' cl <>' • • 'I 31 31 1131"' "" "' <>'llj <>'llj "" "" "' 31 31 d 'I • 11j 31 ?I , "' 
l1JD'.il91'U\91 l"llJ11'1f1tl !Yiflnl lJlJ'iln'U'Yl'.itl !lJflD'.i !'.i911lf1~\91~fllJ'.ilfl\91'Uflnll1ll"ll::: !YilJ !~llJ'UDtll~~ . 

~ rl r/ Q.I rl r/ Q.I I e% cj 'j},d ~ 
1l"l11:::1111ffffflnl'.i-D1'.i1Jffflnl'.i tl.lflD'.i h911 ti~ !umm1fl!l"l1:::rnt1~1u0111n rnv:u i~~m:uww 

~ ~ 

" ' ' ' , 31 "' "' .'I 11 31 "'_ I "'.'I l o & 'I 31 • 11j 31 'illfl lJ (wood charcoal) l1~l1f1'.ilJ1Jl lJ !!n:::l11J'.i:::!l1ffllllJ'U ~tll11fll'.ifffl'lflfll'.i 1'1fH~fll'U'illfl !lJ " . 
o'w o' llj o'llj "°' 

Dl'.ilJfff.Jnl'.i !lJflD'.i !'.i911 'lf'U~ Glomus fasciculatus (Thax.senu Gerd.) Gerd. & Trappe irn::: GI. 

I I I L:::i, ~ ~1 'j}lJi'}) ,.;:j 

mosseae (Nicol.&Gerd.) Gerd. & Trappe 'V'llJ11'il:::'lf1tlff~!'il'.ilJfll'.i!'il'.ii)!l\911J \91'l.ID~flm !lJ 1rn::::u 

" 31 "" <>' <>' "' o'llj o'llj 31 11j 31,,. & • _ I "" 
m1m1~1111ffffflm'.i-D1'.i1Jfffln11 1:uflm !'.i911'l.ID~nm 1:U~'l.l'Ufl1l1Jfl\91 

~ ~ . " 
'il1nm111t1~1unn1~t1'l.ID~ fl\91~m 111Jru1~t1 (2541) c)f ~ i~ilrim.)fm1 " ~ 

I j/ 3) ' 

11aiifl~1{-mfuaflm{ i:uflo{h'll1 (VAM) 6 'lfU~ 1tt'nun~1ff'nYii~'il1nm11l'11:::1~t1~1um~o 
~ ~ . " . 

l"ltJi1 n~1ff'nl'ii~'.ium1ilrim.)foiimm1~ru1~u l\91l1H~l'Ufl1l:Uff~ 1~u~1uffuvnm~Yi1:::~1Jflm1n 
'U u qi ~ 

" " " ' 'JI 

il rn u mitt' ~d1ut10~ il 111und1u11n uri:::il 11111 mitt ~nu mnni1n~1ff'nl1 iii i~iln m.)f ooti1~ii 
~ 

uui11'u1:::uuu11ff1'Ylt1l'l.ID~il1n11:u'!f1~'!fu~l9i1~ "l 'l.ID~il1:::111ffi l1t1 

'il:::ii14011iumi{h911m::: 'illtJW'U £otii ~t1~1 ! il~mu ul'il uu1~Yi'o~~i ~t1m l'll::: l m?lo~~il1 . ~ 
,,; l d 31 "' 011)31 <!! ollj•,,; 31.,,, 31 '131,,; l'l_I 

lfffllJ 'Yl'.ilJ91~\)fl!!H1fll~lJfll'.il11 !lJYi'.iD'Yll !'.i!nD'UnDtl'Ul'U "l Yl'Ul~'U\)fl'lf:::m~ !YilffDlJffflll'I !lJ 

" mn~f.lil1:::mw 40-50 % (ou1n191 mil:ul'l~ir, 2540) 1.)fm1'il:::iJotioti1~~1n~11~01n~m1'l.l1~11fln'U 
~ 

JI 'JI I )I j,I J 

~'W i~ u:::uu ~~ ~i1lJuoti1~v'1'il:::l'i'o'1iJm11l"l1:::1~t1'11~01 l iuflf.l{i1'll1ViiJ1h::: lu'nf mm:::fflJ 

"' <>' 31 o 11- I. I • I • • I .,;_ 'I 31 • 31 llj 31 • o llj • I. I 31 ?! .'I 'I • 
'l.lt1lt1l"l'U1i!!n1u1 1JlJn~lJnf.lmrn:::m1:::IJnfl!l"llJ 1 mm nm 1:unouu1 !lJlJnflff'.i l~llJ'U ff1'W1Jl !'11 lJ . ~ ~ 

~ 0 \'f 'j} 'j} llJ '})ej Q.I ~ Q.I ~ ~ cl J ' 'j) 'j} "I 'j) 

'il'J'il:::mmrnm 1~ \91'W 1:UlJf.l\9111m1rn~\91ltl'ff~ 1rn:::lJD\91'.ilfll'.il'il'.iUJ!\911J l\91!'.i1'l.l'W ll\91111\91'W 1lJ 
~ u . . " 

Yiil1iililnna~1'Ja1uil1 l11li 1iii~'.ium1~unm1 l'il ld1nt11nrn~m11uflof'l1'll1 i~v loMi~ ri'~1ilf.ln 
~ ~ 

j/ t ' I 

Yru£1~f.l11i:Uflf.l{!1911Yliiflw a:ulr~m m:::alJ nu11Tu l'ioa m'V'l~u~101mfl'Vi 1 il~vu u iln~ i~~ . . 

I j/ I J 

\91 rn1itm mm vi 1nf111 11:::11 u ~~iifl11:u ~i1llu f.la1~v~n 'il:::~f.l~fffl'1:11i~t1 11lu1::: uuiJ 11ffi11t11 

il1 L"'lfiJ~uri:::iln:urnl'iH 1 'llf.l'1111Ju iiwu£i"'lfu~ 1~,r1~~iifl11llff'lJwu£uuu ilJflf.l{h911 . 
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,, ' ' 'JI ' 

nrn~o11'1rw~ 1~~1~ 1"0Yi1l~il1fl11ll1iJ ll tl~11u'U m1 fl'm~on'W''U n'll'u~'Uo~1'11~11Yim m~ 'ffll .. . 
lit. I "' <>'.I "' 9' lit 9' .d 0 "" • I 9' .'I 'l 9111) 9' ' ' lit. I 
rnll"ll~'lltlltll"l'Uliunf1f11Jf1ftl 1ml"ID~ ll'U'U f111 unf1'ff1 H 'ffTWul 1 tt 1~Hn'ffllf111llmttmt1\91D rn 

q cu cu q 

2.1.4.1 fl1llJ!lJ'UlJl'O'Yltll'UU tt ~'ll'l~i1l"ll'U . "' 

'O'Yltll'U II tt ~'ll'l~ i1l"ll'U (254 7) 'O'Yltll'Ull tt ~'ll'l~ i1l"ll'U l ~f lJ f111ti1 ~ f)lfl' 
q cu q cu 

'j} I I )/ I )I 

iU~l'l~1lJ'UQY1t11'U11tt~'ll'1~ 1ijo1'UYi 3 Tiqfl'~mt1'U 'Vl.fl'.2515 1J1i10Yi'tl~ttll~tl1~mru 664.7 191111~ 
,, . 

nlnm\911 ttjo 415,439 ii fl'lOlJflnllTI'Ulll'U 2 iU'~tt1~ 6 Ol!i10 ftO iU'~tt1~'fff)fl'Ufl) t11~f1'01J~1tl . 
0 ~ 0 .::::i. 0 0 0 QJQJ Q.I ~a' 

'Olli1'01ll'O~ Olli1'0'Vl11Ull'Uflll 'Olli1tli1'Vll'U lln~Olli10f1~1Jlf1 i'l'ltt11J1l~'l11~f11Wff'U1i "' . . 
'J) 0 cl 0 'J) ~ ' .::::i. 9 ...: d ~ 

tl1 ~ f101J~1tl Olli) 0fflll~1) Un~ Olli10'111tl H~ O'Yltll 'U II '11 ~'ll'l\91 i)'Vl l'U m OlJ fl fill ! 'U'V'l'U 'Yll 'Vl0f11'll1 . "' . 
i1l"ll'U rnv~o'llo~iU'~tt1~fff1n'Uflrnn~iil'~tt1~mwi1'Un 1~ttiN1ff'U1~~ 16 o~m 4 i1tl~1mi10 .. . . 

. ,, . 
YiYi1m1 O'Yltll'U u ri ~'ll'l~i1l"ll'U l'l~mi! 'UYJo~Yil'l11Jnli' 1t1t11~ 01mmijo~ . .. .. 

Q.I Q.I ~ Q.f .c::i ,/ I ~ 

fff1n'Um 1l~tt1~fff1n'Um \9l~f11Jt1'U'Uff1t1fff1n'Um-mWff'U1i ttmmn'll 213 tt1~1llf11llO~'fffln'Um • ,, . 
1h~mru 25 nlmll\91101ru11'llwi~~~oun~TI'Ullflrn1Jflnll1'llwim1tlnflrn~'llo~ 131il11Jn 6 011i10 . 

" 
2 iU'~tt1~ fto iU'~tt1~fff1n'Um i~uti 1il11Jn'llil'U 1il11Jn'W'~'ll1N lil11Jn..11t1t1N 01mmijo~ 1il11Jnl'i 

1il11Jn'UTtt1uo 1il11Jn'Ull'U t51movfi1ru1uflll 1il11Jn'Ullio~ 01mon~rnn lil11Jn lflf1i11il11Jnff11~ri'o . .. 
011i10i1l"ll'Uun~iU'~tt1~mwi1'Un i~uti 1'111Jnmm1t11il11Jnllmi·1m 1'111Jn11CJf~rn~1n t51moffllt~1l .. . ,, . 
1'111JnflllJ~ 011i1011'1t1~~ ~~uff~~l'UmTIYi 2.4 

2.1.4.2 .Uomni'1itl .. 
" . . 

O'Yll'Jl'Ulltt ~'ll'l~ i1 m'U U '11'1 U'UlJTI 'Ull m OlJfln lJYJ o~Yi 01moTI11ru1i1 fill 
q <u q q 

o ~ o o Q.IQJ o clo jlelQJQ.I ~,/ 
oimmmH Olli10f1~1Jlf) Ol!i10i1'Wl'U 1l~'111~fff1n'Um OllfiO'fflJ!~1) Ol!fiOWJl'JH~ 1!~'111~f11Wff'U1i . .. . 

'J) ' .J d' od .<:::1.J ' : : 'J) ~ QI d' ~ 
tl1~nolJ~ 1t1i11Y1o~llfflJlJ 1w11n~ll1i1rn'll'l\9l'Yl ff1t1~1ll !'ll''U 'U 1win m tt'U 1Hl'Yl1'Ylfl''U WtllJ'fi'l'.ill'll'l\91 . .. 

'JI " ' " ' 

wino~11'UTI'U il111ri ~iJl 'Uo~wi 1 ~~oi11tl'U iltyl'I 1Y11~~1'U m11ijo~un~ l 'U ffil't1ff ~m lll 1 nnflf ~Yi 2 
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' ' ''JI A:I .c::.t .c::t Q.I ' Ct, 0 Q,I • .Ct, 

ftl'Yt'YI 2.4 llNtrt'l'Yl'fl~tfYltll'Ull'H~'lfl'fl Q'Wl'U (ffl'UfHl'Yltll'UlllH'lfl'fl, 2551) 

"' "'.I 2.1.4.3 ftfl1:1W~ fll.IIJ'J~l'YlrY 
"' ,, 

el'Yltll'Ull if ~'lfl~ fl'W l'U~~mi1 'Ul'U'fllfielfll'Ulfl'W l'U U ll fl1:1 W~ i fl Hfff 1~ 
~ cu cu cu 

'YI H 1i 'JW I i'J 'U tt'U'YI 'J 1 ti i fl tlUfl 111.1ff~elU'J~lf1 H 200-567 
"' "' 

,, 
11.l'flHllm~~ utl rn~m tJ1'U flftl~ 

• I !ii !ii Q j "" "" di '1 "' "' "' o' ~ IJ'.i~flelUfl1tlfl'UH~eltl fll.1~11~1 fl'Ueltl fll'W fl fltll.I fll'Utl1'lf ~eltl 'Ul'U'fl\"1~1f1~fl1Wff'U1i llJ'U\Wlff ~ff~ cu qJ cu cu cu cu q q cu q ,, ,, 
1w'U'flel'Ylt11'U11ii~'lf1~ iifl11mM 567 11.l'fl'.i mm~Vil'utl l'Yl~mtJ1'Uflftl~ 1i'J'U11mi~fi11-U~~'Utl 1rl 11il'.i . "' 

!ii ' ' !ii !ii .. !ii !ii .. \I) !ii ,1 !ii !ii "' : !ii .1 llft~1f1tl'fll~ '1 l'lf'U 1f1tllftl 1f1tlel iflfl 1f1tltll~ 1f1t111tl~ !'W'.i 1f1tl'U'Ufl 1f1tl iflfl 1f1tl1~tll 1f1tlN~ 
!ii .. : !ii !ii di \I) ' ' : !ii !ii !ii 

1f1tlelflel'U 'Ulel'U'flel'UU'U 1f1tl'Yl'Jltll!Cl~1f1tl'Ul\ll'U 'lf~\l~ !lfftft~fflll.l'Ulel'U 1f1tlll'U 1f1tlllff'Ufl~lm~ 
"' "' "' ,, ,, ,, 

tlTfi~'flel'UU'U ilfftft~lllh.'ll'W~ n1Uff~'\11~ n1u11O~lf11 n1u11 O~ j flflllll~n1U1fftfl ilfftft~rlltll • • 

"' ..... 
llft~'W'U~'W'l5, 254 7) 

2.1.4.4 ftfl1:1W~ nilmmrY 
"' 

fffll'WQilmmrYmh1i'J'U 3 q~ tiel q~fel'U 'J~1fi1~1$lel'Uu'U1fl1.1-1$lel'U 

"' ..... 
2.1.4.5 ft fl1:1W ~'Yl1~1i'JW1'Yltll 

" ft fl1:1W~ i f!Hfff l~'Yl1~1i'JW1'YIU1'Uel~el'\lltll'Ullii ~'151~ fl'Wl'U Uft fl1:1W~ll~ . "' 
d~ ~ d,,. .Id .I .I"" j 
'Yll1J'Ufl'J~'Yl~fl11 (Anticline) llft~fl'.i~'Yl~lf ~ltl (Syncline) 'Yllfl~\llflfll'Jluft tl'Ulluft ~ 'Uel~ IIJft el fl ft fl 

.,, 

1'Uel~'fl11ft~11'U1~~flri11ii \l~el~1 'UflrY'fl~i'U'flm ut1~muel-'fl~i'Uelelm u t1~ 1~ 
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" 
1) ftfUlW~tt'U tJ'.i~flDU~1tl 5 11U1tltt'U ~~iJ 

- l1U1tlll'U 1flflfl'.i1~ (Khok Kruat Formation) !ll'Utt'U~tll!U~ i'U 
I 'j} 'j} 'j} 

tlfl Cretaceous ftfllJW~ 1lJ'U11 'U Yill~ll mrn~tt 'U Yl'.i wiliJ 1~1n 1rn~iJ 1~ln!!~~11 'U ~ 'U~l'U iliJ 1~1n . 

- l1U1tltt'Ufl'Y'll'U (Phu Phan Formation) 1lJ'Ult'U~n11iJ~'l'Ut1fl 
~ . . " . 

Cretaceous ftfllJ w ~ 1ll'U ll 'Ull 11~ ll'U ~ 1tltt 'U YI '.i 1tl ff'IJ 11!!n~ ilm ~D~'il'U i)~iliJ 1~1 n tt 'U 'Yl'.i ltl Yili 

m1~ll'Uun~!!Y1'.imHfo~1t1tt'U~'U~l'U 

- 11U1tltt'U!ffl'll'i1 (Sao Khrua Formation) 1lJ'Utt'U~n11iJ~'l'Ut1fl • 
Jurassic afllltu~! tl'Utt'U Yill~ll'U ~1t1tt 'UYl'.i 1t1 

- l1U1tltt'U'Y'l'.i~1111'.i (Phry Wihan Formation) n11iJ~'l'U~fl Jurassic 

" 
a fllJ W ~! tl'U tt 'U YI '.i ltlff'IJ 11 'il'U D~ ff 'l5lJ'Y'I!! Yl'.i fl ftaU~ 1tltt 'U Yl'.i ltl! tit~ fftJ 1~ ln!! ~ ~!! n~ ff! 'Yl1 

~ 

- 11U1t1ttw;im~~~ (Phu Kradung Formation) n11u~i'U~fl Jurassic) 

" " " a fllJ w ~ 11~11'U~1tltt 'UYl'.i ltlYI '.i ltl!! it~ iliJ 1~ ln !!(\~ iliJ 1~ ln !! ~~!! n~ tt 'U 'YI '.i ltlfftJ 1mmrn ~ff !YI 1 

( fl'.i lJDYltll'U!!tt ~'l5l~ff~liJl!!n~lfon~'l5, 254 7) . . 
2) afllJW~~'U 

afllJ W~'Yll~fiJ'cW~Yltl1"11'fl-:1'r:p1tt1'WLL '!4-:!"1!1 ~J:!Yl1'W tt'Utl1'U i 11 aj~ 
" . 

1ll'U~mn'U 1m ~ffr1~'\Ju~~'U 1tl'Utt'UY1'.i1t1'l5u~m1~lJ'Ullll~tt'U~'U~1'U9f w\'1 i'ili11n ~ 'l 'Ut1fln'.iw 
~ . 

I I 'JI jJ J )/ 

Yi! ~tlfl 11 il'l '.i !! D ff fffl (Triassic) tl1'U ~'U Yi1ll'U i''U 'IJD~~'U tt'U Yi~ fln~ 1llu'U!1J 'U'Y'l 1f1M'U 

~'U ~ l'U tt'U Yl'.i 1mrn~ tt'Utl'U ~~ 1 ,j'1 'l'i!n'Ui11n~ i 'U tlfl!'Y'I u{ili tl'U (Permian) ri1'U 'l 11 W'IJD~Yl10 
~ . " 

tt'UYl'.iltllJO'il~ttl'Uvno~li1d'uriu'U,j'l~n~!flt1~ (Fine sandy shale) ttl'Uu~fill'.i~ODU ~~liilu~~ '1 
. " " 

Hn::; ri1'U Yiillu liu iu~ 1~ Dl'il '\l::;liilmrn1uiliJ1\911 m:iuu ~uu~ nw ff'UVffOlllfl'Vll'U "I 'illf1fl1';j 
~ ~ 

ffl';j'J'iJ!!n::;~~lllW-.J'U~'IJD~fl'.ilJ~\PlJ'Ul~~'U 'l5U~~~l1tl1U~~n~!fltl~ lJ1\9l';iltl1'U 1 : 100,000 i~mh 

~'Uuumllu 3 "lf~ fiu . 
- ~'U'lf~rni'iu (Bb: Borabu) ~\9mVi'W'Vl1fl Lithosols !fl~'illflfl1'.iffmt11'l1 . ~ 

'IJD~tt'UYl';iltl~DVtlU~ !nl~fll'.i~~YlllltlMlJlllUtllJtl'U 1~m1'.i ~~~~~'\JD~ 1-ao ~'UU'U~f) hhn'U 
~ ~ 

" " 12 t"lf'U ~!lJ~'.i 1llu ~u Yl';i 1t1tl'U ~ 1'U 111 u~'UYl'.i wll'U ~ 1'U iliJ 1m-atlum11,j'lJ111oiliJ1~1m.u' lJ 

llnn~t1ll1H!flli1lluornll1uom~'il'UO~orn!!ri fi1f111lJ1tluorn1tl'Ul9i1~ll'.i::;mw 5.0 - 6.0 ri1u 

" ~mh~iilu~u~ 1ull'U~umi1v1u-a~llum 1~ iliJ1~1-aHri111uilH~~ll'Um ~u~ ~oll~ 1111tlmfflltt u 

'IJD~'Vl1flM 'UYl'.ilt1111 DM 'U~fl'i ~fl1Dl'l"lf llun~ tlll'll~!flli!tl'Um~uri rll'IJD~fldllJ!tl 'Uf)';i~!tl'Ul'i 1~tl';j~lJ1W 
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.=::,, 'j) cl a,, Q.I 'j) 

- 1'1'U'l[~'l1e:HJ!fJ\?1 (Re: Roi Et series) lf11?1'illf1f111'Y11Jfl'JJlll'Ul'Ulln1'lleM 
v v 

l'l~f1B'Ui11i'l 1~uftmh ~mw 15-30 1CJ1u~mm 1i1 B~ mll u~ u'.i 1'UU'U'Y111t1111 B~'U'Yl11t1tlu'.i 'J'W 
v v v 

uwmlluil1mriBu111Bi'l1mntlu1m u'il1?11llu ilm 1lB'IU'Ulll'1'1 ili'l 1mn11n ri111 f Ul'IB'U ri1'l'llB'l~'U . 
v y 

U'U iJ lJf)U ffl'YllU'U 'lf'JJ~ll~ ~flU) ~mw fJl 'ilU ili'l 11'1 ln U'U 1l11l fJ'I ti fin~ tll'llfJ'l~'Ulll'U m flllOn'l!ll'U 
v 

m fl ilfluri1fl 11mll u nrn1llu ~i'ltl 1 ~mw 4.5-5.5 d1u ~u ri 1'1 u1u B~mllu ~'U 1 'J'U tlu 'Yl'l 1t1111 B 
' v y 

~ u 11'U m iJ t11tlu 'Y111t1 l'l Bu Yi mi ft n'll B 'I~ u iu ri 1'IiJ"~1lluvnn~u111 iJ t1 'Ju il1 'Y11tl u 'lf'JJ 'Vl 111 o 
"' "' 

v " 'jJ 'jJ 'JJ " 

i'l11'11nriBu ~'U'lffluu~oufimun'lftnn1N 1 mm u1'!11tt'l01'il'Vlu$iuni1tTu ~uiuiJ1llumfl • 
1i-1nU'ot1n'lm 1?111nuri1fl11milu m fl1llu~1'1tl1 ~mw 5.5-6.5 

- ~'U'lf1?1 lfl11'lf (Kt: Korat series) lfl\?1'illf1f11Hl1Jfl'JJ'Ul'Ulltl1'lJO'I . 
':J) 'jJ t jJ t t I 

l'l~ f)f)'U i11i'l 1ff1'U lllf1'Vl1J l 'U wufiriou,J'1'1'j1m'1 tlU 'il'U U'IW'Ufiu 1J1Jnf1fl1l'U n O'U n lfl U'U Yi111J 
"' y y v 

.Uuliu 1l1?11tJu~uftnum11~mt1tl 1~tl1unnH'il'Un'l1~mt1i'l 1~~uuu11mtl1~mw 15-20 1CJ1u~ml'l 1 
'JJ j/ 'JI I 'J/ 

1ll'U ~'U 1'J'UU'U'Yl'J1t1ili'l 1mntl'U1 m 'il'U n'lffU lmm,J''JJ iu Yi Otlftf) ft'! i UU! i1 O~'U fltl ltll'IO'U U'U !l~ 
"' y v 

Uff 'ill'ln11fioiltl 1mn111oili'l11'11nriou ij ri1fl 11m llu m fliilu ~ Ntl1~mw 5.0-6.0 d1u ~'Uri N 
y y v 

uiu o~m llu ~ u'.i 'J'U tlu 'Y1 'Jltl 'il'U a'!'.i 1'UU'U!l1 iJ t11 ili'l 1mn 'il'UO'IU ll'llftl ,]" 'VlU 'il1?1U 'J~!l'tl~m 11?1 . 
y y 

'tlf11 'IBVi'UU~'Jtl urilfl'Jl'JJltJ'U nrn1ll'U ~ HU'J ~mw 4.5-5.5 
"' " y 

- ')fl?)~'U t 'U il'll1 lfl'1'f1 ft'U fl'J IU O~'U U'U 1ll'U~'U1 'J'UU'U 'Yl'J ltl ~'W ftN • 
y 

1 ilu ~'U 111 iJ t11tlu nn 1'I11101ff11i1u'Yl'l1t1 ~ u ij ili'l 11'11n11101111lo'I 1 ~n'I i tl1 llu ~'U 111 iJ t11tl1 'Yll 
" y y 

ij 'il1?1tl1~ili'l11'11'tl ffllfl'I un~ ffmlln'I riou ti~ tlu Bv~1miJu ~l'U 1'Ulllf1 m 'il'Vluiu M 'U'Yl'J 1t1111o . .. 
' 'JI jJ ' ' 

M'U~'U1?11'Ufii:-1l1'1'1'nlt11'11t'Ui''Utlfl1 ti 'VlUU~ IJWW'U Tif!O'U u-a'n11w~1ll'U nf1flil'U Ufl'Jl'JJnlfloM'U . " 
" )I v " 

3-20 % 11lu~u$iua'1~umn umn~rnvi'l1~ 1~~ui'l11~~ufJtiftnn11 2 m\?11 uf111'JJ01?1'JJff'JJu1u! 
" . " 

l'll'JJ1i'Jrn'lf1~~1pH5.0-6.5 d1ulmy1lluil11~'li''I Ul'l!!tt'lt'*tl'Jf1W'lfi1un~1ij'11'11~1 ~'lmy11i'Jrn'lf1~ 

1~110'lffl~'U1vrnvhfo 11n~ffnn u1lio U'il'illiuu~nw~'lnri111'*tl'tlnw'lf11 vi'l11ru11in'JJ'lf1~ 
q q 'U q " 

d 31. -1' -'1 d ... "1'13'_1 l!J3'1 d 'Yl'Jf111'111'1!1Jnl IJl!~MH l1'JO !'lfIJnf1 !'JJ 1'1!11 .. 
..,:!'j Q.I a',,,'I 

2.1.4.6 'Vl'lf'Vl'J'JW!!n~ffl'l'JIJl 

ff m'Vlil1Iuo'Ylt11u1111 'l'lfl~fl'Vll'UU'J ~ nou~1t1'lfUf!iJ1~ ri11'i'w 3 'lfUfl . " " 

'JJ I I I )I 

1'11'JJi11~uwuYi ri1ufim1l 01llu ffmv.il1Yim11l'l1m l'*Yi1nu 1mri'li'l 1un~u11ri'lfflti11~ um1~N '1 
y ' y 

u1~lfl'Yl'llB'lil1 I u-riufio'Ylt11u11l'i 'l'lfl~fl'Vll'U mfo i~~'lu . " 
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" " " I) il11A-:.if -:.J'l'HJ1j'IHH'.il'l-:.iu~\9lt1'UfHll-:.J'lleMt1Y1t1l'U u '11 -:.J'lf1~1j'U i U'il'Ui) -:.i 
'U • 

" . 
~l'Unf1m ut1 I 'U'.i :::~11ri1111'ff -:.i 200-400 !11\91'.i 'il1m:::~m.'l1n:::rau1'Urnn-:.i 'W''U.fiiJJ'i1rl1firu i~uri 

'U • ., 

clQ.J.d. c:! 'J) 'J} 'J)'j) 1 ..:S~I 'j) 

1\91'1 H !lHM 'VHl1'1 \9l'U'Uf1 f1111 !l~M 'ffl'U 'lfl'l'U11 m::; ~'U ll:::'l'rnf1 ""ln"l Y'l'lfl'l'Unl'IU'.i:::f1t11J~1£J 

ttru11~n \91::: fott'U ut1tt u'.i-:.i 111-:.iu'.i:::~lJ~ '.i1-:.i~~ 1ll'Ul'i''U 1.'h1A-:.if-:.i t1nv1'Uutt-:.i"l51~flm'U mhrl'nmu::: 
u <U <d ~ <U 

'llt1-:.iil -:.iri11w'lft1t1rntl'U 2 rlf11Jtu::: ( t1'Yl£Jl'U u tt -:.J6l51~flm'U. 2551) flt! 
• 'U , 

I I jJ I I 

- il11A-:.if -:.ii1iJ i "'1A-:.i-i"f -:.i1~'U m::: "wt1vl11 i ill 'Uw'Wi1i1iJf11111 
'U 

CJ " cl c1:% ..:2 a. a. a. t::i : .d. 

m~'lf'U 101ut1Wlf'U\9l'll'UlUfl1111-nn'llt1-:.i~'UU'.i:::mw 50 t"lf'Ul'lllJ\91'.i ~'U11nn'.i:::rnt1m~u1'Unm-:.i 
" iu t1~mll'U ~'U 11'Uu'U~mtt iJv1 ~'Um iJ v1u'U n'.i wtt 1t1~'Um uv1 

- il11~-:.if -:.i~iJ l"Y'ln1-:.i1~'U 'ff fll'l'rvf 'U~iJf11111m~i'UU't1vni1 1 o 
rl cl cl & a. ' a. ...::::.. .::::! : .::::!& £:! 'J/ ~ 

1um !"lf'U\91 m111nf1'llt1-:.J~'Umnm1 100 !"lf'Ul'ltll\91'.i ~'Ullf11'.i'.i:::rnvm~m~mn 1u t1~'U!tJ'U~'Ui1'U 

U'Wm wtt1t1~'U'Yl'.il£J 
" 2) il1~1Jllft'I l"lll1j'U tlVI lJ'U ~'U, Yi W\91 tl'U f1n Nfl tl'U i u 'Vll'I nMll'i' 'll tl 'I 

'U ., 

~'V1£Jl'Ulltt -:.i"l51~Hn:::1ll'Utt vt1rn~n "l m :::'il1£Jt1Q'Yll-:.J~ 1'Unf1m ut111-n:::nMll'i' I 'U'.i :::~11f11111~ -:.i;-:.iul'i 
'JI jJ 'J/ I 'j/ I J jl J 

400 llJ\91'.i 'illm ::;~11tl1n:::rnu1'Unm-:.i1j'U i u 'fffll'YfW'UVl iJl1-:.i1ll'UVl'.i 1rnrn:::i1m~i'U l'WW'UVl'.iltJ 
" . 

~'UiJf11111ftnn-:.i loo 1"1f'U~llJ\91'.i l'Ww'Wi1m~i'W ~'UiJri1111ftnn~-n-:.im~t1 60 t"lf'U~m\91'.i 'lfiJ~i" 
. " 

vhhfl'ru l~Hfi l'lln'I 'Ul'l~l riB n:::'i11'lllfl11£J tt111uft'rn-01-:.i 'll'U'UiJ1 urim-:.ifi1-:.i !Yiijtl~ ttm:i.iv ""ln""I ., . . 
W"l5~'U~1-:.iih'U lttui11'.l'Unf1 i"u-n:::nft'1 i"'llt1-:.J i".i'UtJ'U 1'1f'U ~'U~-:.i m-:.i~1 '.i 111~-:.i 1~11'l111 1~1111~-:.i 

., 'U 

" 
3) iJ1mqi 'il'l'l'.i '.i w 'l'ltJ1j'U B~'Yll'l\91B'U l l'i''llt1-:.i ~'V1£Jl'U u tt -:.J'lfl~ tJ'U 'ff m'l'l 

'JI I I jl I 

w'W Vl'.i 1rnrn:::i1m~iwil'W iJn Bvl'it1'.i::; tt iNiJ11~-:.i f -:.in11iJ1~rn1ft'-:.i l 'WTI'U Vl'.i 111~'UiJfl1111ftn 
" . " 

o-:.i 100 l"lf'U~llJ\91'.i lu.Wufim~iu~uiJwn11ftf1U'.i:::mw 60 l"lf'U~llJ\91'.i 1uB~m1'.lu~uhumihn 
" . 

~ui 1umut11uun'.iw tt 1B~u11uuum w mn :::rnvtl l'llB-:.i~u ~u1u nm-:.io-:.i~ '!fiJ~ i"Yirl1fl'ru ., 
" . " 

i~uri ~'Wun ~1 ri1-:.ii-:.i u~-:.i ll:::nBrn~Bll 11'ff'Uf11 U'.i:::~ fom:Ju l'l:::u11n 1-01 ri1uti6l5tiu~N 
• 'U 

" U'.i:::nB11~1v -nn i"'llt1-:.i i"iu11u ll:::1:i.i1 hi ttru1m i"im 11'.lu~'U 'U ., 

iJ 
d ... 

2.1.4.7 11\91-:.JH (Deciduous Dipterocarp Forest) 

'.i:::1111iJnM'llB-:.iiJ11~-:.if -:.i 

'.i:::1111iJnMiJ11~-:.if-:.ittllwo-:.i iJ11~-:.if-:.i iJ111'1'1::: iJ111~-:.i tt1BiJ11rin 

iJ11A-:.if -:.i 'VitJmn~'ff~ lumri\91:::1ut1Brn~v-:.imut1u'.i:::mw so 1ut1{1~ul91' 'llB-:.ill16lfiJ~l'i1-:.i "l ~iJBv 
• 'U 

'ii 'j/ 'JI 1 

lumflU l1'-:.il1ll~ 'Utlf1'illf1U a-:.i1111l11 iul'UmflmU tl Un:::fltl'U,j'l-:.im::;~~m::; 'illtln'llJl'Vll'lfllflf101'1 
)I I I I " I j,/ 

1111l1-:.i l ufi'.i1rnrn:::1'll1fil'l1ni1 l ,ooo !ll\9lrn-:.im .Uu if1'lufi~u~ufiou'ti'1-:.iu11'-:.iu-a'-:.i11'.lu~u'Yl'.iW 
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,, ,, 
tt1u~mmf '1 ll11th.J~um1vn1Jn11:ui1uam::::1nv'W11~~ mi1lim:un n 1l::::1nufomf111:uoii:u'1fu 

~ . ,, ,, ,, 
111 ~1~t1'1vrn l 'U q~uft-1 011 llu~u fJ nf '1~'U 1l::::~u 1Jffriuu '1 l1l'll-1 !1~'1flil1 Ul-1!! ri -1 ~'1lj t1nl11'15il ~iJ 
• ,'I ., ,'I cl ., ~ ,'I 1' I • , I 91 91 191 ., l cl 

11 "ul!l~-1" nn11ru::::'tlU'1ull\91'1H !u'Uul uH u'.i::::flUU~1tl\91'U mrn~ U'tl'Ul~fl"1'1!!n::::'tl'Ul\?Hnfl 

.o:::1 ... 'I cl w d , 'JJ cl 
intricatus, !'Vitl-1 D. obtusifolius !!fl::::Wn1'1 D. tuberculatus ull\91'1'.i'1'YlflU'U'tlN!lfl'.i::::Wn'U WUU'U 

' j/ I I 

fl!'tllillfl!'ViUUlllJ~'U~'U\911lJ 1ttci!'tll!ln::::if 'U!'tll u1 l1U!ll!IM '1!1~'1lJ1f1ll-n'~1l::::wuf '1 Shorea siamensis 
~ . 
~mnurnlluncim~v1~1u "l ri1m~'11l::::wu~uiJ::::iJunuwnru 1"~'1 4 'MU~~'1nci11W'.i'.iru1" . ,, . ,, 
l1'15 'l5U~1llun~:u1"v1-1-1~'1-f'1 Yi~E~lu (deciduous dipterocarp) wumm::::'1ull11~'1f'11vi1uu 110:::: 

j) i ..:9 'J) 1 'J) ' ;:i ' ~ ' cl cl o' ' 191 l:Ul'U'M'U!'.itl'Utlti~1l::::l11::::nuu~1t1W'.i'.iU! :unn:U'U l.l\9llf111 701iJm19f'U\9l -n'1'U l.lfnl~ D. intricatus . 

w11rulJJ!fl'Ul'Ul111~'1f'1 i~uri f1~l.J deciduous dipterocarp 5 'MU~ fiu 

d cl 
f111~ Dipterocarpus intricatus, !'Vitl-1 D. obtusifolius, Wn1'1 D. tuberculatus, 1\91'1 Shorea obtusa, 

<0-' 13) t ~ I O 

lln::::1 '1 S. siamensis (Dipterocarpaceae) W11U! lJ!~'Utl'U "l !'M'U flll.ltlf1'Vin1'1 Gardenia sootepensis, 

• 'j) 91 91 91 d 

flll.IUf1'UUtl G. obtusifolia, f1111 Haldina cordifolia, l'jlJf1111 Mitragyna rotundifolia, '.i::::l1t1'1 

Catunaregam tomentosa, t1u1J1 Marinda pubescens (Rubiaceae), fll-1 Albizia odoratissima, 9flf1 

Erythrophleum spp., iJ1::::~iJ1 Pterocarpus macrocarpus, :1.J::::~1mi' Sindora siamensis var. 

maritima, !1\?1'1 Xylia xylocarpa var. kerrii (Leguminosae), :u::::li1'1tt111:Un'11'U Buchanania 

latifolia, Eu1'Mv B. siamensis, fnlmy Gluta usitata (Anacardiaceae), l.J::::numiitill Canarium 

subulatum (Burseraceae), m:::: hrn Careya sphaerica (Lecythidaceae), 1l::::Uf1 Jrvingia malayana 

(lrvingiaceae), l.l::::wun Parinari anamense (Rosaceae), :U::::'tlll.JiJU:u Phyllanthus emblica, m:iiu~'tl'U 

Aporosa villosa (Euphorbiaceae), 1:1.Jn !my Holarrhena pubescens (Apocynaceae), fl'U'YIUnUfl 
,, 

"" 'j) 91 , • 
Lagerstroemia macrocarpa (Lythraceae), \911, 11\911 Cratoxylum spp., (Hypericaceae), \91::::fl1U 'ti 

'j) & 'I 
Schleichera oleosa, \9l::::fl1ffl1'Ull.I Sisyrolepis muricata (Sapindaceae), l.1::::\91'1, llffn-1 !1l Strychnos 

nux-vomica (Strychnaceae), ffl.IU l'Yltl Terminalia chebula, 1fl~l T. alata, (Combretaceae), tt11 

Syzygium cumini (Myrtaceae), !lfl'U~ Femandoa adenophylla, !lfl':ifl~l Heterophragma sulfureum 
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9' 9' w , , llj •• I"" 
(Bignoniaceae), 'lf1~'U11 Ochna integerrima (Ochnaceae), \911Jl\911 Diospyros ehretioides, tll'U rnH 

D.montana, \91~ lnD.rhodocalyx (Ebenaceae), l"lnfl~lrnan Memecylon scutellatum (Melastomataceae), 

:IJ~flflfl~Hl'U Schrebera swietenioides (Oleaceae). Hfl'l111'U Melientha suavis (Opiliaceae), 
" . 

rhrnn Ellipanthus tomentosus (Connaraceae) Vi'lfflw11~l1~1r'lty 1'11u hfl '111u1Hl'ilfl Vietnamosasa 

liJ • cl "' 9' cl _ I .'I 
ciliata, !H!l"lfl 'H'rn'Htylll"lfl V. pusilla (Gramineae), lJ'.i~lJl Cycas siamensis (Cycadaceae) (mmpll'n'U 

utt~'lf1~if191i'iJ1un~.Wmf Yi'lf. 2547) . . 

Yill'nif 1~if 'lfla (2544) ff fl£nfl11:11'11mn'HmV'VlH::if1ml"l'llfl~!i'.f fln uia ::if 1191'1lfl~U'.i~'lf1'lf'U 

lm'll\9liJ1 fl''UVfffll11TI\Pll'U1fll"l1'U l'hum1'1vvN 011rtm:Uu~ :0~'111flf1'fln'Ufl'.i un~mHh1il16* .. .. 
.I 1 o' • c:,, ~ 0 ' cl 9 I ti' .t::::i. ~ o' 
u'.i~ fJ'lf'UflfJl~fJ~fJ'U Hnfl1'.if1'1'.i1'ill"llJ11'Yi1J!'Hm1'1J'U1fl1'11ty 211~fl'60 'lf'Ufl flfl 1~fl' Auriculariaceae 

= "' "' 3 'lf'Ufl flfl Auricularia auricula, Auricularia delicata Fr., Auricularia polytricha (Mont.) Sacc. 1~fl' 

..::':::. ..:9 o' ~ ~ 

Tremellaceae 1 'lf'Ufl flfl Tremel/a fucifonnis Berk. 1~fl' Cantharellaceae 1 'lf'Ufl flfl Cantharellus 

"' = "' cibarius Fr. 1~fl' Ganodermataceae 4 'lf'Ufl flfl Amauroderma rugosum (Blume et Nees ex Fr.) 

"' Torr, Ganoderma applanatum, Ganoderma colossum, Ganoderma lucidum (Fr.) Karst 1,:ifl' 

.t::::i. ~ o' Q ~ 

Podoscyphaceae 1 'lf'Ufl flfl Stereopsis radicans (Berk.) Reid 1~fl' Polyporaceae 9 'lf'Ufl flfl 

Coltricia cinnamonea, Fava/us brasilensis (Fr.) Fr., Jnonotus hispidus, Lentinus polychrous Lev., 

Lentinus squarrosulus Mont., Lenzites vespacea (Pers.) Ryv., Microporus xanthopus(Fr.) Ktz., 

"' = "' Pycnoporus cinnabarinus, Trametes versicolor 1~fl' Agaricaceae 2 'lf'Ufl flfl Macrolepiota dolichauta 

"' = "' (Berk.&Br.) Pegler & Ray, Macrolepiota rhacodes (Vitt.) Sing. 1,:ifl' Amanitaceae 4 'll"W~ mi Amanita 

hemibapha (Berk.et Broome) Sacc., Amanita hemibapha (Berk.et Broome) Sacc. subsp. javanica Cor. 

"' "" "' et Bas, Amanita phalloides, Amanita princep Cor. & Bas. 1,:ifl' Gomphidiaceae 2 'lf'Ufl flfl Suillus 

"' = "' pictus, Suillus tomentosus 1,:ifl' Boletaceae 5 'lf'Ufl flfl Boletus colossus Heim, Boletus zelleri, 

"' Heimiella retispora (Pat.And Bak.) Boedijn., Tylopilus a/boater, Tylopilus plumbeoviolaceus 1,:ifl' 

.e:t. ..:9 o' .t::::i. ..:9 

Hygrophoraceae 1 'lf'Ufl flfl Hygrocybe firme (Berk.et Broome) Sing 1,:ifl' Russulaceae 12 'lf'W~ flfl 

Lactarius jlavidulus Imai, Lactarius tuspis (Weinm.) Fr., Lactarius volemus (Fr.) Fr., Russula 

alboareolata Hongo, Russula cyanoxantha Schaeff. ex Fr., Russula densifolia (Seer.) Gill., 

Russula emetic (Schaeff.ex Fr.) Pers. Ex S.F. Gray, Russulafoetens Fr. , Russulafragilis, Russula 

heterophylla Fr., Russula nigricans Fr., Russula rosacea Pers. Ex S.F. Gray, Russula virescens Fr. 

o' .t::::i. ..:9 o' .<:::\to .:!I 
1~fl' Schizophylaceae 1 'lf'U~ flfl Schizophyllum commune 1~fl' Tricholomataceae 7 'lf'Ufl flfl Tennitomyces 
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clipeatus Heim, Termitomyces microcarpus (Berk.et Broome) Heim, Termitomyces microcapus 

(Beeli) Heim, Tennitomyces robustus (Beeli) Heim, Termitomyces striatus (Beeli) Heim, 

ef Q ~ 

Tennitomyces tyleranus Otieno, Tricholoma crassum Bek. 1~ft Geastraceae 2 'lfW\91 flt! Geastrum 

ef Q ~ 

saccatum (Fr.) Fischer, Geastrum saccatum Fr. 1~ft Lycoperdaceae I 'lfW\91 flt! Lycoperdon gemmatum Fr. 

cl Q .::,IJ Q ~ " 

1~fl' Astraeaceae I 'lfW \91 fl tJ Astraeaceae I 'lfW \91 fl tJ Astarenus hygrometricus (Pers.) Morg. 1~fl'Melanogastraceae 

,:::::..~ " Q~ " a:.,.:.lJ 

I 'lf'W\91 flt! Alpova trappei Fogel 1~fl' Nidulariaceae I 'lf'W\91 flt! Cyathus striatus 1~fl' Phallaceae I 'lf'W\91 flt! 

0 Q d d i~ Q 

Dictyophora multicolor (Berk.) Broome var. lacticolor Reid 'illfl'ill'W1'W'lf'W\91!l1\91'Yl'VflJ'Yl~'ff'W 60 'lf'W\91 

11'.lu11i\9l~nui~ 46 '!fu\91 nuhii~ 14 'lfu\91 11'.lwli\91~1n\911Jt.1'Uvu 21 'lfu\9l tn\911Jt.1~u 39 '!fu\91 

~ 

120 Lux tl~ 1862 Lux 

1h'ilu tlv:::1'Ylt1Tuuvi' lln:::iruYl11 l'lnfiiJ 'il (2545) m1ffflmlln:::tl111'ilm1:1.Jttmff11mv 

'YJ1~;1ml'l'Uv~111\9l otJ10;1\9l'Uv~iJ1 :::'lf1'1fu 'l m'll\9lll1\9l~'Uu !!fill 1l1 lflfl 'l mu 1l1flm!!~lJ !!n::: 
• " 'U 

1J 1m\91ri1~ ~ ltJ n fl fl~ ii 1 !fl m:U v~ 1l ~ tt 11'1rnt1l'l1J i 1 'lf U \91'Uil~111 \91 ~l'l tJ 'il lfl f11'.i tl1n'ill!n~1~1J 
'U 

QJ I cl i Q QJ QJ cl d'd ~ ~ cl .a:t. 

\9l1iltll~l'l1Jll1\91'Yl~l1lJ\9159 'lf'W\91 8 il'W\911J 21 1~fl' 1~fl"Yll'l1JlJlfl'YJ'ff\91fliJJ~fl' Russulaceae 't'l1J 12 'lf'W\91 . 
ef 11) j) ' ef ef ef ef 

JO 1~ft !\91!lfl1~ft Coprinaceae 1~ft Hygrophoraceae 1~fl' Strophariaceae 1~fl' Selerpdermataceae 

ef ef ef ef 

1~fl' Astraeaaceae 1~ft Auriculariaceae 1~fl' Dermatiaceae 1~ft Melanogastraceae 

V'i ru 1:1.Jt.1:::V11 :::fln (2545) fffllllfl11llttmfftt n1t1m~;1ml'l'llil~tM\910tJ1o;1Vl'lltJ~ 
• 'U 

iJ1:::'lf1'lfu 'lt.11'UV11J1'!fll'lft.1 \91~ 'lmu ~itJn\91~ 'l mu ii11flv111li1'Ylll 1l~tt11'1:1.Jmm1m:1.J'il1flm1tl111'il 
q u u q 

!!n:::1~tJl'l1vv1~11i l'l'\'lm~vu 1:::ttiH1~vumflQlflll 2544 i1~1~vuiY ~mflll 2545 ~lll'J!ll'lf'W\91~ 'lmiJ 

" ~itrnl'l~'lmli ii1mv11iJiJym 1l~tti'l'lllmm1m11l'lrnMl'lll'~tt11\9l so '1rwl'l 251~ff 1wm~mlil'lnui~ " . 
o' d "1 jJ ' 

1~ft Russulaceae lJlfl'Yl"tl\91 '.iil~n~lll !\91!lf1 Trichelomataceae, Polyporaceae, Boletaceae !In~ Agariceae 

\9lllJii11'i'tJ 

;$1mn'Ut1~1M\91ntJ1o;f1V1'UtJ~iJ1~'lfl'lf'W 'l u1'U\9l1J1 .fll'll'W ii11.fl t1u1u Hti 1l~tt i'l'lt1\9l'.ili 1il l'ltJll!M\91 
'U • 

I )I t I 

nl'l1JTI~l1lJ\91~1'W1'U 135 'lfU\91 ~\91tJV'l'W 281~ff 11'.lt.11M\9lnftJiJ'.i:::'Yll'Wi~ 66 'lfU\91 !!n~!M\91nftJiJ'.i~'Yll'W 
'U 

, ., j) "' d .d 'l .: .d _,, 11) j) ' d "' d j) _j.j d j) d d "" 
lJ \91 69 'lf'W\91 !l11l'Yll'l1J 'W'Ylfll'l'W'YllJl !1'l!lfl !l1111l'U !l1\91'U11!!1H !l1\91l1'Ul'U11 !l1\91nlJ !l111\9l'W!!'i\91 • 
d: dll) d d1 d 'l d.d .d ~d, ef 

!l1\91'Ull1lJlf1 !l1\91 !fl !l1\91'.i~ hfl !l111 fl'W !l1\911Jl~ 1J !l1\91'Yl't11JlJlf1'Yl'ff\91!1J'W!l1\91 'W1~fl' Russuraceae • 
0 Q ?t rl Q cl Q 

l'l1J'ill'W1'W 27 'lf'W\91 '.itl~n~lJl!lJ'W1~ft Tricholomataceae l'l1J 25 'lf'W\911~ft Boletaceae rm 15 'lf'W\91 
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r1 a' Q cl d Q.I ... I lrI 31d d d 

1~ff Polyporaceae, Amanitaceae 1rn::::1~ff Agaricaceae 7 'lfW~ l'IHl'Vl'.iUIJ'.i::::'Vll'U l~'VIWUlJlO'Vlfl~ fill 

ociml1~~'U ~~tJVl'Ul~ft Russulaceae ~l'Ul'U 27 'lfW~ n'.f ~~futl1::::Y1l'Ullil~~wmno~ff~!ll'U1i'.1~ . .. . 
l'U1~ft Tricholomataceae ii 20 'lfW~ 1l1~~WUl'U~'U~iJ-ao11ru::::Vi1ffY l~!!n 1l1~uff~!!n::::!tt~m 1ci 

ff mwu1~ti'u11~wrnl1 ~1lJ'UiJ11~~f ~1rn::::iJ11uty'i1rn 1 ru ~~1lJ'UiJ11 tl'.i ~ wu~~ttt ~~ 
lfl~U'U~'U 'lltl'U lJJ~~'lltl'U lJJ!!li'~trn:::: 11:1~H '.i11J~~!fl~U'Ul'i''U lJJ~iJ;'.'J\91 wmftJJ~WU l'UUj !1U!tfo . . 
~ ~ 

11~1'i''UtJJhnu 1
Mvl11 un::::IJJV1'Uci1~ ri1'UhmltlJ'U1'i''Uf ~ 1l1rM 1~~ tl1::::~ 11::::'1J111i1011 m]ju~ tJJvi11 

u q u 'U q 

lf} <J) I d <J} rl I llJ '.)/~ I lf) 3/ I 'J} d 'J} ..:::! Q.I 

1~uo mrnffu 1tlm W'Ullff1'.i'.ifl fY1'U 111w'Um~ 1f'l!!tl 11ru11wo 11ru1m m::::rnu1 Au1111u no11ru:::: 
u u 'U cu 

'Vll~mumw1tJujnru~wrnl1~ wui1 iJuru11.fliJ uti1::::11iN 27 -39 °c fl111l~'UffllW'VIEtJVl'U'lf1~ 
q 'U 'U cu 

49-95% f111m,J11'1Jo~um1::::11i1~ 400-51,ooo -aoCJf' f111mlJtJm~-~1~'\Jo~~'Uoti1::::11i1~ 6.9-8.0 .. 
tl1 ::::'lfl'lf'U l 'U~'U ~i1omiiio;iA wq~mrnu n::::fl1111f 1~u1nrnl1f'lflii'wfl~~n'U 'i1::::1~u 

' ~ ' 

1l1~!tJq~~'U (lJQ'UlU'U-ff~111f111) m~u1iitn'Ufl'Un:::: 5 fli'~~ull wml1~m0Vif!~l'U'lf1~1~o'U 

tl'.itlQlfllJ-ff rn lfllJ 1lJ'U m11~rnl1~1ftu f utl1 ::::'Vll'U l 'Um oufli' 1ua:::: ~rni.i 1u tll'.i\91'.i1'i1fftJui1 
~ ' ~ 

!M~U 'U!lJ'UYlYl11tJ 1iiYi1 ll~1 ~Utll'.il'1'11,J11wf u11nu1l1~ l11,J111tl~U'Uff !lfY~~111l1~ir'U1ll'UVlY 

1,J1f u m1 'Nouu1 mftm~lJW'U f11rnf 1~u1nrn l1 f1 1 ~um w1:::: 1~ 0~011m1::::111 f'll11Ulfl 01tt11 .. ., 

m1 u tlntl1rn::::Hi1Ailru ~'i11mttf'I 1111~~m1 otJi' fl'hltttf'I l 'U~'U ~li'.i rn'lf1~ ., . 
..:::::i. rloUJ<l.lrl J ..::::!~~ ,.:g ..::::! 

fllW~ff 'i11'.iffW'U~ Hn::::'lfltl'!fff'.i ff'.i!Jll'U (2546) tll'.iffflYlfl111Jl1ftlfll1ftlU'Vll~'lf1fllW 
' ~ 

'Utl~IM ~nuio;iA'UtJ~tl'.i:::: 'lfl'lf'U l 'U !'IJ\91Ulfl lfl\91:::: 1'UtJtJf)!~ u~m {1 tl\91tl'U U'U !M ~Viwul1~'11 lJ~ 

~l'Ul'U 276 'lfU~ ~f'lmil'U 47 1~fi 1llmttf'l~futl1::::Y11u1~ 133 'lfUf'I 0::::1ttf!~frnh::::Y11u1ii1~ .. 
,,, d.d 'l.J.J, 11 v.d:_jj"' "'"" "' "'1 

143 'lf'Uf'I m~'VIWU !'UW'U'VliJl !~HO ll1f'l'U1111H ll1f'lftlJ ll1~\91'UH'.i~ ll1f'ltl'.i1U'Vltl~\91ltl m~ fl ., 
cl : cl ,J cl d d ~ cl q a' 0 ~ 

ll1~'Ull1lJltl 1'11~H~'UlJ 1'11~'VIWUlJlfl'Vlfff'l!lJ'Ull1~ !'Ul~ff Tricholomataceae WU'i11'U1'U 50 'lf'Uf'I • 
~ rl Q d' .Q rl Q 

'.itl~ft~lJl!UlJ1~ff Russulaceae WU 33 'lf'U~ 1~ff Polyporaceae WU 33 'lf'U~ 1~ff Boletaceae WU 21 'lf'U~ 

o' .Q I o' Q 

1m::::1~ff Agaricaceae WU 20 'lf'U~ ff1'U1~ff Amanita WU 15 'lf'U~ Ganodermataceae !In:::: Coprinaceae 

rl Q 0 Q.I Q rl Q 

WU1~ffo:::: 9 'lf'U~\91llJftl~U 1rn:::: Hygrophoraceae WU 8 'lf'U~ 1~ff Canthrarellaceae WU 7 'lf'Uf'I 

rl rl rl Q ' o' Q 

1~ff Clavariaceae 1rn:::: 1~ff Coriolaceae WU1-:)f1 o:::: 6 'lflJ~ ff1lJ1~f1 Auriculariaceae WU 5 'lf'U~ 

I rl~ cl 0 .<::::. cl d Q.I ... I 131.d .J d I cl Q & •q 
ff1'U1-:)fftJ'U 1 WU!l1~'i11'U1lJ 1-4 'lf'Uf'I 1'11f'l'Vl'.iUIJ'.i::::'Vll'U ~'VIWUlJlO'Vlflf'lfltlmJllll1~~'U CJMtl~ !'U 

rl o Q ~ a' .::::! Q I cl Q.I I 

1-:iff Russulaceae 'i11'U1'U 27 'Uf'I '.itJ-:)ft-:)lJlfltJ1-:)ff Tricholomataceae lJ 23 'lflJ~ t1CJ1lll1~\91U!\911 

~~u~l'U1-:ift Boletaceae ~l'U1'U 18 'lfUf'I 1rn::::1lf~l'U1-:iff Agaricaceae ~l'UllJ 10 'lfU~ ff1lJtttf'I~ 
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'J/'j) 9 cl Q,I J QJ IV <V cl cl d_ cl ..::::::, d 

II fl 'HJ 'U ! 'U llHl fl 'U '.i lJ H ff lJ fl 1J! rHl \91 'W 'I l'HJ 'U '.i fl El 1 lJ ~I H l:IJ \91 I rHJ \91 ll'i ff!Hl'U 'il 'D ( Ganoderma 

OJ 1 ° _3.f <V cl cl cl ~C\ 
lucidum) '.ifllll '.iflfl'.i~l'Wl~ 1J1Hff:IJB.:.J U'U.:.Jfl'U:IJ~!H ll'i\91:1J~'Ul:IJ llft~!Yi\91fl'.i~fl'U'W:Ul'U • 

'j) <V do.1d 0 cl 3/d .di Q.I 

(Phellinus rimosus) h tJ II fll!Hft Bfll ff1J iJ 1\9111 'U Bfl'illfl'U t.J.:.J:IJfll'.i 'U 1!11\91:IJl!'!f1 llu lfl'.i'D.:.JU'.i ~\911J 
"' 

itluri 1ll\9lm1t.1l1ti.:.imfl 11ft~1ll\9l'il1'fl.:.i n1ll\9ltJ1.:.i'l1u\91~1ilmll\911~v.:.i11ff.:.i itl11ri 1ll\9111ff.:.i 
"' "' 

91 .d cl ?t ,'I cl OJ .'I .J ?I 
( Chlorosplenium aeruginascens) ff fll'Wll1\91ft 'U:IJl'l'W1JI 11 \91!1J'U ull\91.:.J HI! ft~ ull1Jty'il'W '.i'.i W "lf .:.JllJ'U 

v • v 

il11iJ1 .:.i m.:.iu 11 .:.iiilu il1ff~1Jtl1Jtt u TitJn.:.i1l1 \91Vi10\911J'U~'U flu.:.i:uftif \911 'Uti'U ill'n.:.i'Uti'U ill'11'11 .:.i11ft~ 
"' 

'jJ I I 'jJ 'jJ j/ 

ill'H n:ul1.:.i10\911J'Ulil'u 'MYiii~!Vi\91 W'u Ii11l'YiTI1J 'l utJ~ nw i:inll'.:.i~u ill''l mu ill'l"i:u 1rn~ ill'.Wmh.:.i 
q q u q 

v 

d1u'lmu1ilu~u'.i.:.i 1110.:.i 1~.:.i iJ1~~ :u~'U1:ui1v:u riu ill'l"i:u 'ltl11ri ff1rniYu 1iJ~1 d1uill'.Wmh.:.i 
u "' • 

\I} 'j) I 'j) cl 'j) d Q.J 'l ..::::::. .d cl I ci. C\ I 

!\91llfl 11Ulll'Wfl 11Ullfll fl'.i~!'ilt.11 ftflllW~l'lNfllt.Jfll'W tJ1J'.il1Wl'l'Vl1Jl11\91'W1J1l:IJ'DW11fl:IJtJt.J 
u u q 'U 'U 

v 

'.i~11i1.:.i 26-40 tJ.:.Jf1ll"lfn!CJft.Jff fl11:1J9fuif:uwl1EBV'ltJ'1h.:.i 41-94 % fl1l:IJ!iU':U'U'U.:.J!lbH'.i~11iN 
"' 

410-37,800 ~flcM f111:u1iluflrn-~1.:.i'Uti.:.i~umh~11i1.:.i 4.0-9.0 
"' 

tJnii ffflftfoiJ', unt.111'.iw llffnw'll lift~ tJru1.:.ir1 il1t.1ti\9ld1M' (2550) m1tln1'il'llU\9l 
q q u q 

1ll\9ltJmff'u m.:.i1~u ffflmli11 :u'l11~~H1u ff1uil 1 iH 'l u ffmil1flE1\9l'.i 11 ft1.:.iri1.:.i'U1.:.i i tl~11iJum1 'l u 
v 

llUft.:.im11iiJ1.:.iflft:1J ~1u1u 15 11uft.:.i 1\91t.1tl111'il1~vuft~ 1 fl'.i.:.i 1~11i1.:.i1~B'U'WlJllfllfl:1J 2547 

o.:.i1:u11wu 2548 11uft.:.im1niJ1.:.iflft:1Jii'.irYii 5 l:IJ\91'.illft~ 'il\9lfYWJflm.:.J'Uti.:.i1.:.iflft:1JtiVtt l.:.J 'illfllff'U m.:.i cu q 'U 'U 

v v • 

1~u'lu1~v~~.:.imfl lo m\911 vufl iiJll'.:.i 2 .u'1.:.i'Uu.:.im.:.i1~u 11~ft~11uft.:.iYivv'li'1.:.i1~01nu'Uv.:.im.:.i1~u 
"' 

v v 
d' Q.I Q.I Q.I I Q.I 

22 fffJft (Genus) 15 1.:.JfY (Family) 10 BtJ\911J (Order) 2 'lltJt.J'Dt.J (Subclass) lift~ 1 'lltJ (Class) trn~ 

iijmlllrn1iJ'illiv~v it! 11 'llU\911ll\9l~'Vl1Jflfll1'Li.:.iuvmilu 3 orimn:u1Jl11Jll'lllft~11U'1~'lu1~1J1J "' . 
v 

iJnm'hi" ~.:.iii flriml1\9IHVtit.1ffmt.1otJl'l~t.1m1iJ 16 'lfU\91 flriml1\91rnfl h1 i11flvfbGJf1iJ 12 'lfU\91 . "' . 
1m~flri:u1ll\9l~iijmm1m~urnrnY111U'1~i~iJ 7 'llU\91 'lu~1u1u~Tirnll\9l~.:.i1111\9l ii1l1\9loui~ 9 'llU\91 • • 
"" flt! Auricularia polytricha (Mont.) Sacc., Clavaria vermicularis Fr., C. zollingeri Lev., Craterellus 

cinereus (Pers. & Fr.) Pers., Hygrocybe jlavescens (Karff.) Sm. & Hes., Oudemansiella radicata 

(Rehl. & Fr.) Sing., Psathyrella candolleana (Fr. & Fr.) Maire, Schizophyllum commune Fr. trn~ 

cl .dC\ 'Wijld C\ d 'j) J'i::: 
Tremellafuciformis Berk. !11\91l'lfl'U !\91\J 1Jl.:.J'll'U\91:Uff'.i'.i'WfJWl'll.:.Jt.Jl\911t.J 'Utlfl'illfl'Ul11\91 Microporus 

vernicipes (Berk.) Kunt. llft~Panus fulvus (Berk.) Pegler et Rayner V.:.Jffllll'.ifllhiu\91flll~.:.J 
~ -1 C\ "'' 19191 
ff.:.Ju'.i~\9111]\911.:.J ci \91\911t.J 

~ 4 cl 91 4 

fll'.i rYflEI lfl 111111 ft lfl11 mt.1l1 l.:.J'lf1fl l'Vl'Uti.:.im \9111 ft~ ff fl l'Wll 1\91 ft mJ111.:.i fl wm'W lift~ 'lf1fll'W'Uti.:.i 
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' ' SI ' 

u1nwYi'Wrntt\Pl hH'lll'lUl'li'J'DJ'lfl~ t11urnvi1~ ~-:it111P11rw 11lJl'i'-:i1ii;1\9l'llB-:itl1~'lfl'lf'UYi1.U11tlioH 
" tl1~1v'lfU 'illf1Ul, uu1 !1W u 1\PlVBBrnh11'il 1nul'l1eiri1-:i 'J 1U'J 11J.UB1Jn Yllfll'J ~lll'U f)'lfU\Pl'lltl-:J 

"' 

ltt\Pl 1u'li1-:i1~t111-:i1~eiu'litJ11fllJ 2550 o-:i1~B'Ul'Hlff~mv'U 2551 11-n~1f\u.Uei:1Jn1ii;11'l'lleM 

tl1~'lfl'lf'U1 \Pl Vfll'J tllJ flllHU tl1~'lfl'lf'U~ 1h1'1.U1 '1 tl1oHtl'J~1v'lfu1 'UUl~-:J nci11 IM \Pl~'WU~-:Jl'i lJ\Pl 

~l'U1'U 30 'lfU\Pl ~\PlBQ1'U 141-:Jff !M\Pl~'Y'IUlJlf1~f!IPllll'Ultt\Pl1'U1-:Jff Agaricaceae TIU~l'U1'U 9 'lftJ\Pl 

~I a' o a' t1 e:::i. 

'Jtl-:Jn-:JlJllu'U 1-:Jff Russulaceae TIU 7 'lf'U\Pl 1-:Jff Cantharellaceae 11'0~1-:Jff Polyporaceae 'WU 2 'lf'U\Pl 

' "' ff1'U 1-:Jff Clavariaceae. Cortinariaceae. Boletaceae, Xerocomaceae, Ramariaceae, Coriolaceae, 

"' "" 9) Phallaceae, Sarcoscyphaceae. Xylariaceae !lo~ Tricholamataceae 'WU1-:Jffn~ I 'lf'U\Pl fffll'W!l1\PlntllJ 
. " ,, 

m-:imvmw'llB-:J!tt\Pl 91-:iwu111tt\Pl!!~n~'lfiJ\Plu'Ul'lei-:im1ffmw111\PlftBlJi'Uf11'Hfl\Pl 1'liu ~'U 111110'-:i 
'JI ' I 'jJ 1 I 

il'U 'Vl1 u1\91Q 111Jl'i'-:iir-:ii'.i;11'liJ'U 'l 'il1nm1 ftn111wul'i'-:i1li IPlYi1n\Pl 1 u m11m111Plft'ei:JJYi11\9ln~i-:in'U 
• 'jJ 'j/ ' 

f1ft'1vfla-:in'U t11' ei111iieiunu 9i-:im11~vfl'i'-:iu 1~ftnmeiwt1D:U11eiriYi'li1-:i1~1111-:i 30-31 ei~m19fm9ivff . "' "' " ,, . 
f111lJ~'Utl'lJ'W'V1£eiri1~1111~ 74-90% 11-n~wrnttlPlri1'U 'lt1ui1n\Pl~'UYi~'Umnn11'lleiu 1:U' 

"' u 

d Q.I cf cv .:::ft:::::.o w ti oo Q.I oi:::::. Q.I Q.I rl d Q.I cv.::::::::. w a' d <I Q.I 

1'J~fff1\Pl fff1\Plff'J'J\9l'U, ff1nV ff'JlJ~fl'Jl'Jl'l'U 1'J'JW\Pl Utyty\9\'J'lfl'l l!o~''l"lV'W'J U1tll'il 
)I ' j/ I 

(2551) mnh11'illlo~ ~lll'U nncilJ'llB-:Jltt\Pl"J l'll'U l\Pl i 11 ill 'lm 'lll'lW'UYiei'U'i' nif 'W''U'lim"J lJW'lf W'UYi 
q u q q . " . 

1oliei'U 'ilWlmru ~~Yi l\PloMVf)lJ ~l'U1'U 4 fl'i' ~ 'J ~1111-:i1'WYi 31 lJfnlfllJ-24 n'UVlV'U 2551 l~!flU . "' 
" " 

1'11eiri1-:i1tt\Pl 'J 111lJl'i'-:Jtt lJ\Pl 162 1'11eiri1~ mmrn~\Pl111hncilJ 1~~-:iiJ 111'.iiei-:i 1 'lftJ \Pl 11 hrncilJ • • 

Ascomycota 15 'lfU\Pl (kernel fungi IO 'lfU\Pl lln~ cup fungi 5 'lfU\Pl) nzjlJ Basidiomycota 69 'lfU\Pl 

(Bird's nest and cup fungi 3 'lfU\Pl, Earth star and puffball 5 'lfU\Pl, Jelly fungi 2 'lflJ\Pl, Coral fungi 4 'lfU\Pl, 

Tooth fungi 2 'lflJ\Pl, Thelephoroid and Stetroid 4 'lfU\Pl, Pleurotoid fungi 16 'lflJ\Pl, Mushroom 

i:::::. 0 ..::::::::. cl d J' 
without veil 18 'lf'U\Pl, Mushroom with veil 3 'lf'U\Pl l!n~ Boletoid 2 'lf'U\Pl) i'UU'J'J\911!11\Pl'.il'Vl'WlJ'U 

. " 
i'.i1tt\Pl1116 'lfU\Pl Yiu~1ijmmrnli~;1~iu1~~11iYnn11n~'lfiJIPl . 

" fl'.ifl'lf ~'Ull'J (2551) fll'JftfllJlfl11lJl1nlfll1mm~~'lftJ\Pl'lltl~!tt\Pl~-:i(Boletes) 'l'Ul'll\9\tl'Vltll'U • 
• i:::::.: Q.I Q.I a' ' ..::::::::. t:9 Q,I Q.I ..J ' 0 i 

1m-:i'1f1\9l'U 111 u11 'il~l11\Pl!'W'lf"J 111 w un~ eint11'U 1111-:i'lf1l'lmrn ~Mt11\Plmt1 9f-:iBV1t11u1111 ~'lf11wtn cu q cu q 

" .. 
2 11l'i-:iliwuYi1~m.1~\Plnu1 ~111r-:imfl\91~1u eieim ~v~m i1 mrn~mm11 i1 ei'llei~t11~1 'Vlfft 'Ylt1 liff mw 

~'U~11l um 'lllff-:i tlnfl nlJ~ 1vil 1 !ij'11mv'.i1'111111 ~B\PllJfflJlJ'.iul ~-:i1llmm ci-:i~'.i11J'.i 1lJfl1llJ cu cu q l!IJ q cu 

~ .<::!cSO ..::::::::. .dJ d & 0 

ttmn11n1t1'llB-:iff-:ilJ'lf1\91l1nltl'lf'U\Pl 11mrn11 \PUN 'illflfll'J ffl'.i 1'illln~'J 11111lJfl11lJl1 mn11 mv'llei-:i 

~ dd.<::::i. i:::::. & cl & 0 cl Q.I I cl & I ..,I 
ff ~l.J'lf1fll1 nltl'lf'U\Pl '.i1l.Jtt~m\PlfN 'illflfll'.i 0'111'il110~1t111111111l.J\911Bt11-:im \PlfN 1 ~1111-:iq~r-1'U 

. " 
ii TI.ff.2548 o-:i 2550 1iieil'l1m1~\Pl~ll!'Ufl!tt\Pl~-:i 11Plt1tllfttlBfllJW~'Vll-:ifftu!l'Ul'VltllffllJl'Jtl~\Pl 

" " . 0 cl &~31 .<::::ii cl.& Q.I '.::::iQ.lll'fl .::::::::. lilj/~ 

'illll'Ufl!tl\PlfN t\Pl 12 fffJn 33 'lf'U\Pl lln~!l1\PlfM~l1Bt1l-:i'Vlt1-:i tl.JffllJl'.itl'J~'lJ'lf'U\Pl t\Pl fltl Boletus sp. 

" " " 
2 'lflJ\Pl, Leccinum sp.l 'lflJ\Pl !In~ Tylopilus sp. 2 'lflJ\Pl 'illfUM\PlH-:il'i'~ 33 'lflJ\Pl 'Yf1J1120 'lflJ\Pl ttl'U!M\PlH-:i 
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. "' 
CJ1.nltJ.:Jlh!f11'.iVl'Ufli'-mrnit1u'.i:;;l'Y!ftl'Ylt1 fio Boletus auriporus Peck, B. laetissimus Hongo, H 

obscureumbrinus Hongo, H persoonii Bon, B, rainisii Bessette & 0. K. Mill, B. subvelutipes 

Peck., B. umbriniporus Hongo, Heimiella japonica Hongo, Leccinum extremiorientale (L.Vass) 

Sing., Phylloporus cf rhodoxanthus (Schwein.) Bres., Pulveroboletus aurijlammeus (Berk. & M.A. 

Curtis) Singer, P. icterinus (Pat. & C.P.Baker) Watling. Strobilomyces confusus Sing., Tylopilus 

eximius (Peck) Sing., T. griseocameus Wolfe & Halling, T. vinosobrunneus Hongo, T. vixens (Chui) 

Hongo, T. visidulus (Pat.) Lee & Watling. Xerocomus macrobbii McNabb 1rn:;; X subtomentosus 

.dto d W Q W WQJt/QQQ.I 

(L.:Fr.) Que I. ll.Je:Jt!l'.i ltJn:;; mt1~m.:imu ~ lt! 1'YltlllJ l~~fl 11ll ffll'Wt!1il'll'.:J11\9l.lt!lfll'.i (Phylogenetic 
"' . 

tree) 'W'Ui1mmrn~111unri11lJ11\9ln~1.:i11n:;;ri11mfowuli'iu'.i:;;~'U'll'tJ~'lle.:i1tt~H.:i11ol'~ rn:;;d'.ieu1 

'J} d o;l i I .d I I 'J) 

'lltllq!nll'U'U!!Ht!'lltl.:J ~mum (DNA fingerprint) t!ff1t! ITS l-5.8S rDNA-ITS2 'YlHlt!fll'.i tle:Jt1~1U 

"' mt1lCJflf\9l~~ll'Wl:;; Alu L, Cla L, 1rn:;; Mae I ~1lltl'UftfflHU:;;'Yl1.:JffW~lt11'Ylt1l'lle:J.:Jfl~llltt~H.:JfffJn 

Boletus 1m:;; Tylopilus 'W'Ui1iu11'U'U phylogenetic tree ~ilol' ffllll'.itl'Ue:JflO.:Jfl11llfflJWt!lll~.:JtU~l.:J 
"' 

1m:;;wu1im rn'lle.:i1l1 ~H.:i11~n:;;'Jl'iJ~ hmallffnm~t11nu i lol'~ 
q q q 

1ff't11'1' l'W'll''.ii'\91U (2552) fl1Hh'.i1~11n:;;~111t1n'll'iJ~1tt~ (macrofungi) ~'W'Ui'W'U°jnw 

l'll\91-f fl'lflWtlll ff'191-)1J l l\91t! .:Jl~N!ln:;;'U°j 11W j fl~1ilt1.:i l ~tllllfll'Hn'U'.i 1'U'.i 1 llltt~ i t!ll'H a.:J~l.:J '1 
"' . 

1'lfu i uil1 Yi.:i11w1 "1'1u Hn i~ 1rn:;;~u'Jl'1t1111~ '.i1lll'l.:i~1n\9lm~YiiiH'1n'U'.i'1'U'.i 1ml1~m~rn-Jw 
q u "' 

imi'e.:i~u'.i:;;11i1.:ill 'W.ft. 2536-2540 mm'.irnn'U'.i1m1lli~ 354 'll'il~ 1rleiJ1mi~11ll1~mJ 'W'Ui1 
"' 

"' i~o~'lu 140 fffJn 67 1-:Jff 30 U'U~'U 1rn:;; 3 oH'U fie Myxomycetes, Ascomycetes 1rn:;; Basidiomycetes 

c! 'j) 0 .ci cl 9 
~1i1111n1\9l'.i:;;fJn (2553) ~lnm'.im'.i1~ri11lJ11mn11mt1m.:i'll'1m'W'llt1.:im~ 1m'\11 

' ' ,, ' 

'll't1'U1~e 011.fle \91lfl~ i.:itt1~umff1'.i'.ifl 9f.:imm'.it1~111umtt~ilol' l'l.:ittll~ 30 'll'iJ~9f.:iu,j.:iilo1'11'.lu 

i j/ I "> "> di I i'J} 
2 Class ~llfl Class Basidiomycotina 10 'll''U~ 1rn:;; Class Ascomycotina 20 'lf'U~ CJf.:iuu.:ieefl ~ 

"' l'l.:ittlJ~ 12 'Hffl~Un Pleurotaceae I 'll'tJ~, Auriculariales 1 'll'tJ~, Tricholomataceae 9 'll'tJ~, 

Clavariaceae 2 'll'tJ~, Polyporaceae 3 'll'U~, Xylariaceae 3 'll'U~, Sarcoscyphaceae 3 'll'U~, 

Nidulariaceae 2 'll'U~, Dacrymycetaceae 2 'll'U~, Geastraceae 1 'll'U~, Ramariaceae 'll'U~, 
.oa Cl. _J I .o:::::i. clt:iv I Q.I 11 ... f I ,'J} 

Lycoperdaceae 1 'll''U~1rn:;; Coprinaceae I 'll''U~ CJf,:jll\91 n:;;'ll''U~fllJnfl'hlW:;;U\910\911.:ifl'U rnu'U.:i ~ 

iilu i''UU'.i:;;mu i~ 7 'll'U~ i''UU'.i:;;mu 1ii1~ 17 'll'U~ 1rn:;;il.:i 1liii'.i1t1.:i1ui1i'mh:;;mu 1~ 6 'll'U~ 

~.:i1tt~'ll'il~~vm,jeu~~~ fie 1l1~lf .:i ttt~'lle:J'U!'W'.il:;;ii '.i:;;u:;;nn1~°jtye~!~u1uni11tt~'ll'il~~u '1 
?f o;l d 111) 'J} I II) j/d I d d i 'J} j/ ,!j 1 'J} ' .?: d ,!j 

un:;;mum~'Yl'Yl'We:JtJ 1~ iuffm1:;;1911.:i11~~ ff1'Ull1~'Yl 'W'U ~ueumnttrn'W'U ~UflflHl~t11 rie 
"' 
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~ d 

3.1.l fll'H1fl1flfl1Ul't'itllfl't'itl1£J'lltHn'i~ 

3.1.1.1 1h~'lflffl~lllfll'jftfl'}fl 

'lfU~'IJD-:J!tt~~'Vl1JhJ11iJiNftl'J1'il'll'Ull'I 100 xlOO t:u~n lln~ 10 x 1000 t:IJ~'i 
' 3.1.1.2 nmJmm.1H 

q 

cl 
!Yi~ 

3.1.1.3 ~1utl'i~ftmn 

I) ~1Hilrn1mnJ ~t1~i111~-:if-:i tJ'inruffl'lttl'U!!tt-:J'lfl~fl'Yll'U 'll'Ul~ 
q q .. 

100 x 100 m~'i 1rn~ IO x l,ooo 1:1.J~'i <li1-:inm 1J 2551-2552 
,, 

Q,I ... I .::::. ll 'j) , .::::. at 'J} 

2) ~1!!U'ltlft''l~ ~!!fl QUll1.fJll, fl11ll'lf'U, fl11lll'llll!!ft'-:J lln~ pH 

3) ~1!!tl'imll 'lfU~'llD-:J!tt~~'Vl1Jlt1Htln-:iri1'l1'il 
cl 91 

3 .1.1.4 fll'j !fl1J'j 11J'l1ll'lltll.Jft 

I) ~Dlln'IJD-:Jft'fll'Vl'l'll-:Jfllttfll'Vllln~;1mV1 l t11J'i nru ~l'l1J!tt~ 11it1 llft'-:J .. ,, 
at .::::. Q.I .::::. ..:9 

fl11ll'lf'U QUll1.fJll nflEltu~'UtJ-:J~'U l'l'lH!ft~ pH 

2) ~1tJV1-:Jltt~ 'lt11J'i 11UW'Yltfl'Ulltt -:J'lfl~fll'll'U flllfltJfl'Yll'U .ij,:i111'~ffflnt1m 
q .. .. 

~ "" "" 1 'j) Q.I 'j) 'j) ~ 
3) 1~m'll'il'ltu1~1J ~'llD-:i~uH m-:i~1um111ft'-:i!!n~1ft't1rn1J1-:i 1~D'Un~ 

u .. ,, 
1 flf-:i1lJt1~lt!1t! 12 l~Dt! 

.ct v v G .c:), .Q <;" .... I G c:: .! 
3.1.2 fl11fffllllfl1UJtJ'lll'f'l.Ui'lltHfl111111tylgt'lJ &gt'Ufl·Ufu611't'i~ 1-:Jfl Amanitaceae 

QJ t! QJ v v v 
fl'U1-:Jfl Boletaceae fl'lJg}Ufltll1-:J 

3.1.2.1 il'l~'lflf)) 



·. 
39 

3.1.2.2 orilJ~1tiVH . 
d 
m~ 

3.1.2.3 ~1ut11~f1m11 

I) 1'11utJ1mufllJ • 
• y 

Ill 31 ' 'J) 'J) Q.I ..::::! (I./ ~ 1 ..::::! Q.I ~ (I./ (I.I 'j) 

1~uo ~'Uotn1 ~'YltlOfl~rntio ~t1m1m1w~m lJti'W O'W'Yl~~l'Wfl11lJff ~ .. .. 
v 0 'I • I"" • I "'"" • I .. v I 

!'ff'U'.itl1J1~ 'ill'U1'U !U!Hl~IJ'.ilJlWffIJtl'.i'Yl 500, 5,000 Un~ 50,000 ffIJtl'.i/\9l'U ff1'UfnUf:JlJf1l'j'YJ~ntl~ 

1 ri o atJti{/~'W 

y 
lrJ 'J) l Clo ~ 'j) 

!~llf1 f.lW'VHJlJ, fl11lJ'lf'U, fl1llJl'IJlJ!lff~ lln~ pH 

3) ~1ut11mlJ 

~ti m11'il1ty1~u h1'1Jt1~ot1'1f ~1-nl'~'il1rn~lJ011lriatJt1{'1Jt1~1lt~ 1~v 

~ (IJ -=I " "' 'I <I ,f 
3.1.3 fll~fltnflilflllW::Til·nnn.nilflil'UB~A't'i~Ul!l~fl Amanitaceae Hll~l~fl Boletaceae 

~ 

d 'I .. d 
nm Aamanita pn·ncepe Cor&Bas.1'U1~f1 Amanitaceae nm Boletus 

nobilis Peck,Boletus edulis, Heimeilla retispora(Pat. et Bak.) Boedijn. 

3. t.3.2 orilJ~1t1£i1~ • 
cl Clo rl ..::::::i. rl Cll 

m~ 4 'lf'U~'illf11~f1 Amanitaceae 1 'lf'U~llo~1~f1 Boletaceae 3 'lf'W~ 

°' .I "'~ 3.1.3.3 ~1llIJ'.i'Ylfl'fflfl 

I) ~1ulirn1ufllJ • 

1tin11ltJm111m1~tt DNA (Yelton, M.M. and et al., 1984) 

2) ~1ut11fim~ 
.<:::::t. cl Q.I I Clo 

'lfl.J~'IJtl~l'l1~~1tltll~ 4 'lf'U~ 

3) ~1utJrn1lJ 

"' y 3.1.4 m~mununit'UBitil .. 
v "' , ..::::::i. d cl ' 

3.1.4.1 'IJell.ln'IJtl~fffllVl'Yll~Oltlfll'VH!O~'lf1fllVI 'UlJ'.i!1W'YlVl1Jll'i~ l'lf'U lltH 
y 

"I "" ?t v 
fnllJ'lf'U tJWl'ifllJ llJ'U~'U . .. 

3.1.4.2 ~1mh~111~ 1tJu1nwt1YJt11'Uutt ~'lfl~flm'W 011fltiflm'W 1l~tt1~aontJm . .. .. 
~~111m11nuiw1h~1~h1tJlJmrnlJ fllJfll~'Un nmrilJ mllw'W VltJllfllfllJ iJQ'Ultl'U moo1fllJ 
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il~'Hll'llJ niw1tt'U ~rnl'lu YH)ff~flltt'U 1rn~'fiu1rnlJ 1llu1~tt~11m 2 ll u~1i'J11tt\91ATuv1~~1nlJ 

!$i'm\9ln'ilmri1'l"ln iiJ11we:i{ l'i1~ 'l 

d 'j) d d 'j) Q.I ~w 

3.1.5.1 flfllll'l1 l'UtllJn'Yllfltl1'\HMfllJ~l'U1'iltl .. 
' (6.1 ..:9 ti ' ~ di 'j) 

3 .1.5 .2 ff ~'11 'U ~ffO'Utlfl1llJtl'Ulfl'.i l~ M tl'Ylttl'Ull '11 ~'lfl\9lfi'l"ll'U l'l"ltl'Utl'Utll.Jn 
q q 'U 'U 

dcv I~ clQ.I I cl 
1 fltt1fl1J tJ'Yl v1u 11M~'lfWlfi'l"ll'U11 n ~ 'U e:i e:iu Wl\9l!fl1J\911e:i tt1~ l '11 \91 

q 'U q u 

3.1.5.3 ~lll'Ufl'lfU\P'l'Utl~ltt\91A1tJVl~~!fl1JlJl !~ 1mfo~iJfru~fll'.i 
.& ;f Q.I Q.I ti ..:9 Q.I 

3 .1.5 .4 flfllll!'l"ll~rntt~'H ll'l1llJfflJ'l"l'U 1i'UO~'.ilfl'l"l'lffl1J Mycorrhiza 

3.1.5 .5 f1nm~n11w~'YlN;1 l :1Jrnfln'Ut>~1'11e:iriN1tt \91 • 
"" "'31 3.1.5.6 1!1'1'.il~M'UtllJn .. 

,, 
3.2.1.1 1iYe:inu~u 'ilJ 

31r:I "' 31319 
3.2.1.2 '.itl~l'Yll\!'Yl Mrnrn~rvrnn 11J 

3.2.1.3 '11lJ1fl 

3.2.I.4 hhntt Yi~t>\91~1nv~!vl~1 ('lfU\P'llllJ\911\91t>~) 

3.2.1.5 iJ\P'liJmmmn:IJ 

' ..:::i ~ 'j) 
3.2.1.6 VllJ O~'l"lCllff\9lfl '11'.itl\9l~fl'.il . 
3.2. i.1 tt1ti'u~~'lfu\P'lm 

,, . 
0 "' 3.2.1.8 mM1rnn~'Ul\P'llJ 

'j) I "'~ 'j) I 'j) .Qi,.t::::i, 

3.2.1.9 flntJ~mviuv'He:i Minolta 1'U X700 lln~flntl~\P'l'il\9ltln Still camera 
d 'j) I 

V'Htl Sony 1'U DSC-550 

., ~ 31 <:l 9 _, "" 
3.2.1.10 lllJlJlJ'UYlfl'UtJ:IJnl'H\91 i'Uff'UllJ ulflflllln~\P'l'Ufftl .. 

"'• "" "' "" - ' ""' 31 3.2.1.11 !Yltl'.i !lJlJl\9ltl'.i'lf'U\P'lfl'.i~!Ul~IU(Jfl-11'11~ . ,, . 
..:9 Q.I ~ d'j) 

3.2.1.12 lfl'.itl~1\911'11llJ'lf'U (Soil Moisture meter) V'Htl daiich 2560 
'j) t/.:::), djJ I 

3.2.1.13 flnm~nm'.iff'U'lf'U\91 2 \911 tt'Htl Nikon 1'U Eclipse E 400 lln~ Eclipse E 600 
'J) ti o QI I d 'J) I 

3.2.1.14 flntl~'iln'Yl'.i'.iff'U Stereo flln~'UVlV 5 lln~ IO l'Yll V'Htl Nikon '.i'U SMZ-2B • • 
3.2.1.15 ui'U'UttlVfll~~'UttlV 10 1Yi1 



._ 

... I t=:t cl .d 
3.2.1.16 u1mrn l'\JlJl'\Jtl 

3.2.1.17 t1'lCl~llCl~il'.i~'1f)tl~tYhfl' 
.:::t .:::t o 2 o w .-=:::. c1 ... I c1 

3.2.1.18 m~~lllt1''\Jl1llCl~t1'm 'IJ'Ul~ 5x5, 7x7, 9x9 cm ti'Ttt'JUnl'J'VUJ'Vltlum 

~. d.ddl!Jj} 
3.2.1.19 \9l1tltl1~'\Jfl-:Jl'l1~'YllnU !~ 

3.2.1.20 ~ijom'J ~iuun'lffi~ 'JU11i1urrio i6*iumrn'J111rnn~nllw1tt~ 
"' "' 

CV ~ 'j) Q.I I cl 
3.2.1.21 l!UUU'U'Ylf)'\Jfll.ICl\9l1fltl1-:Jl'l1~ 

"' 
jJ 

3.2.1.22 f)Clfl-:J SEM (JSM-5410 LV, JEOL, Tokyo, Japan) 

3.2.2.1 Agarose 

3.2.2.2 Ethyl alcohol 70% 

3.2.2.3 Ethylenediaminetetra acetic acid (EDTA) 

3.2.2.4 Magnesium chloride (MgCl2) 

3.2.2.5 Sodium chloride (NaCl) 

3.2.2.6 Sodium dodecyl sulfate (SDS) 

3.2.2.7 Tris Acetate buffer (TAE buffer) 

3.2.2.8 Tris Ethylenediaminetetra acetic acid buffer (TE buffer) 

3.2.2.9 Tris - HCL 

3.2.2.10 Ethidium bromide 

3.2.2.11 Loading buffer 

3.2.2.12 Chloroform 

3.2.2.13 Phenol 

3.2.2.14 Isopropanal 

3.2.2.15 Proteinase K 

3.2.2.16 RNAse ONETM Ribonuclease 

3.2.2.17 Tag DNA polymerase 

3.2.2.18 Reaction buffer 

3.2.2.19 dNTPs 

3.2.2.20 Primer 

3.2.2.21 TE buffer: 10 mM Tris-HCl pH 8.0, I mM EDTA 

3.2.2.22 100 bp Ladder 

41 
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3.2.2.23 Restriction enzyme 

3.2.2.24 24-well Tissue culture plates 

3.2.2.25 Lysis buffer: 50 mM Tris-HCI pH 7.5, JOO mM EDT A, 0.5% SDS, 

0.3 M Sodium acetate 

3.2.2.26 Enzyme solution: 0.7 NaCl, 3-5 mg/ml Novozym
1
m 234: Phenol/ 

Chloroform/ Isoamyl alcohol 25:24:1 

3.2.2.27 Isopropanol 

3.2.2.28 70% Ethanol 

3.2.2.29 RNase A IO mg/ml 

3.2.2.30 hJrnnrnflBlJVl1l~B{ BLASTn 

3.2.2.31 iu 1~'.ll'il'Ul'Hn1 

3.2.2.32 il1n~u 

3.2.2.33 m~~111mt1,:i 

3.2.2.34 ihil~ 
~ d 

3.2.2.35 lfl'.JB,:j'HlJ'Ul'H1£.l,:j 
q 

3.2.2.36 i~wuill 1mnrl 

3.2.2.31 rnil-wmff~n iff 

3.2.2.38 iJ~tlrnful'1~1'11mh,:i 

3.2.2.39 'U1~tlrnf uiri1'11mh,:i 

3.2.2.40 i11il~-wmff~n 

3.2.2.41 1rviutlrnfu~~1'11t1v1,:i 

"' d' 3.2.2.42 ltl'Yll'UBnlJ'.l'i!'Yl1i (Ethanol Absolute) 

3.2.2.43 Critical Point Dryer (CPD) 

3.2.2.44 Sputter Coater 

42 
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"""' 3.3 1lifll'l 

3.3.1 m'lfffl't:llfl1m11mn11t11a'U0..:in1vi 1in'.11w1..:i-l..:i1ulJ 1'Ut. 2551-2552 Hmnlviu 

1iinnqi1mfo..:i~10th..:i Releve Method (Shimwell, D.W., 1971) 
>I • • 

3 .3 .1.1 VluYiil1Yiflnm11lv (iJ11~-:ii'-:i l uti'YlfJl'UllM-:i'l11&lflw1u) . "' 
>I • 

fll'l1'U~TI'UYiflmfl ~l'U1'U 2 11tlM 1~v1inntj11 (random sampling) 

'U'Ul~'UtJ-:j!!tln-:i 100 x 100 l:IJ\91'.i ~1'U1'U 1 11tln-:i !In~ IOxlOOO l:IJ\91'.i ~l'U'J'U 1 11tln-:i 11-:j!!tln-:i 

~ 1tiu1-:i'Uu w1 h-iajrwv-:i11 tln-:i1~v1~~w:ii1tlu \?l111m..1~~'Uti-:itl'-:ifl11 ~-:imw1-:i l umw~ 3. I 

O cl Q.I I cl 
3.3. l.2 fl1'.i'iYl'.i1'illln~tfl1J\9l1tlfJH!l'i~ 

0 ... I .di 91 0 0 cl Cl.J I cl 
1) flll1'U~lluMflfl!J1\9llll'Uti 3.3.1.1 'Yllfll'.i 'iYl'.i1'illln~lfl1J\9l1tifJ1-:im~ 

1~m~tiu~1nu~1tiu1-:i1~tiuri~ 1 flf-:i ~m~tiu l9Jmfl11 wqrY~mvu iu11f111 11m1f111 fJllmwinf 
>I 

iJmfl111rn~1n111~tiun~ 2 fli'-:i lui~tiummvu wq£Jmfl11 ilQmvu mnt11fl11 il-:i111f111 iluv1vu 

luTI w.fl. 2551-2552 11'.lunm 2 TI 

2) U'U Yin flll'l'Uti-:i1li ~ ~ l'IU luff flll'j 'jj)) 11'111&1 ifomu~ m-:i unfll'YlfJl 

~d cl Q.I I cl cl cl Gfi jld 1 'j/ d c( d 
3) 11ifl1'.ilfl1J\9l1tlfJN'UtJ-:i!l1~ !fl1J!l1~ !l11J flHff'.iH'Ylffll\j'.iW'Yl't!~ 

cl cl d ..::::! i -=!i 'J} ~d ~ G) 'j/ I .<:::)i tr) 'j/ I G} j/~ d 

1rn~m11111~'Ylll'U'U\9lti'U11mu 1 '.i~fJ~ 'il-:ih11mv1mwti 1m11m~11\9ln~'l1'U~ 1~11n 1'11:1Jtitlti'U 11~ 

tlmmmn11 1iYu11 '*ti'U 

Q.I ~ j} I cl I ~ I ..::::! I Q.I 

4) 'il~U'U'Ylfl'Utilqjn\911-:i 1 'Uti-:im~11\9ln~'l1'U~tiv1-:in~rnv~ l'l1'U nfl!JW~ 

1m-:iff~1-:il'i1-:i 1 i ~1~1~'t!~ 1w11~1li~m'iltfl~m11u1Vi1 lM'itli1-:i1tl~vu itl11~mtl~uu11tln..:iiYi~ 
nvn~1Bu~.\lti11n~tluiin hiwi tl1~1fl'Yl'Uti-:ivu 'YI 1 Ul\9lt1~1li~ ~'U ti u 1 'lfu ~'U 11nil'\9l11if ti iU' 

'U q 'U l!IJ 

. 
~ q ..::::!~ ~ Q.I 

- fll'.il'.itJ-:j!lff-:j !'U'Yl:IJ~ l1'.itl!JOlflnH1'U 

- f1111111'.lum~- ~1-:i 'Uti-:i~u 
>I 

<'I "' - fl111J'l1'U'UtJ-:j~t.J 

., 31 'l cl 'l "' d cl 
- nfllJW~'\JtJ-:jlfft.J !U'Uti-:im~ !'U1J'.i!JW'Yll'l1J~tlflll1~ 
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"' ".I "1 "':JJ cl 1:JJ"' "' cl 3.3.1.3 l'UJ'VH1'utl':i fltlf11'.i\91flfll'U'lltl-:J1'1Hl '111fltl1J'l!WH lJ1f11l1flll(l~!tlll1lJ1fl 

1liflfl~l(l-:J1J'U'.i ~11 iNm ~fl1£Jff'lll1!!(1~ff~1 11-:i H1 u~ hiiJ(l:iJ~fll1~ti1oMunmtif 'llu lfl 1myrvh 

cl ~li):JJclli):JJ ;:;~ll'.J) .:,1 " 0 cl 
mnrnl1f!fl11 nn if! \91-:J'Yl-:J 11'1~mru 5-10 'ln m H-:J'ff1'm11~\9lfl(l-:J1J'Um~~1£J 'Ull1:i.J1flll1~titifl 

d 'j/ ' 'j) (J'Q d l .d 'j/ 

tll1tl Nikon '.i'U E600 lln~flntl-:J'iln'Yl'.i'.ifl'Utllnfl\91'.itl'Ull1J1J'fftl-:Jfl'.ilfl (SEM) tll1tl JEOL, Tokyo, Japan . . 
cJu JSM-5410 LV • 

" 
fl'f-:imn (pre-fix) #11t1 2.5% glutaraldehyde 1umrn~mtl 0.1 M phosphate buffer saline (PBS) 

I 'JI t 'j/ 'J} 

Yi pH 7.2 Yi-:iHYiqru11iJ:i'l 4 °c ,rl:i.Jfl'U 111nuuu1~1tiuHm'11-:i~1v O.l M PBS 3 fl'f-:i1n~ 15 mYi 
'JI 'JI I 'JI 

Q.I 0 0 & 0 'j) d j} 'j) 'j) lil .... J Q.I d 

111nuu mmmm1 fl-:J'Ultitinfl1t1wmutin'Ylfl1ll.Jl'll:i.J'll'U u tiv rnl11:1Jlflfl-:J'U 30%,50%, 70%, 80% 

1rn~lOO% \9lrnii1~1J 11'11iJ1~1tiuNi1'l111tt'i'tt'ui1'-:i ru ~fl1nq\911flt11oM1fl~ti-:i CPD (critical point 

" 
drying) l1~,:i111nu 'U~fl~ 1tiu1-:i n-:J1J'U 11 Yiu 'ffrn f 11~~~1tiu1-:i~1t1!'Yl1'mf 1Jti'Ulrn~u 111~1~1tiu 1-:i 

'j) I O Q.I I di 'j) 'j} d I Q.I d' 
fl1tl'Yltl-:Jfltl'U'Ul\911tlt1Hffflfllfl1tlflntl-:J SEM (JSM-5410 LV, JEOL, Tokyo, Japan) 'Ylfl1llJ\911-:Jfffltl 

15 n1n 11n~ n1-a'-:J'lltlltl 1500-5,000 1Yi1 

& Q.I Q.I Q d Q.I I O 

3.3.l .5 m1ffn£J1nn£Jru~m-:i'ffru ]l'U 1'Yltll 'llti-:im fl\911tiv1-:i 1rn~m111111 unml.1 

"' "' 0 '.J) "' cl .I "cl "' I cl ~ li):JJ 1 1'.J) 
Vi(lfltl'U m :i.J11i l'U 'Ul'llti:i.JnnflIJU! ~fltlfl!l1 fl 11n~'ffuti'.i m fl 'ii lfl\911tit11-:im fl'YI '.i 11111lJ 1 fl fill 'l!' . .. 
-a'n£Jw~~m ifomfo 1 oM1~u'l!'uf!1~v1ti'u -a'n£Jru~ ~fl~ltlfl~-:iti'u 111' tiu1 u 'ffnm~v1ti'u11n~-a'11£Jw~ .. . . " 
f1~1t1ti''U(lfln-:i 11'1'11'tiu1u1~~1J(lfln-:ii1'111' tiu1 u1~~rn.1fl11'm:i.J11ti1t1'llti-:i11n ~ 111u 11Yii,-,:i~u 11' .. .. .. . " 
m1\91'.i111 'ffti1J'l!'U fl!! n~ n n \91'.i 111l11.jf ti1'Ylt11ff1'ff \9l f1f!t11~11 n l'l-:iii 

I I 'j) I 

1) ifomIJW 111'ti fftl1JtlllJ'illfl'l!'11U l'U Yi tiu1 u n'ti-:iou u 'U Yi ii fl 1llJ r .. .. 
o ~ d ?I Id J:!j Q 'j) ~ dt 1'j/ di~~ d l 

fl 11:i.J 'l!'l'U 1w1 '.i ti-:i m fl!'IJ'U ti tJN fl l11mm11 UJUJl'YI ti-:i au rvrn Vi 'YI 111J'l!'ti~ u !:i.J ti ,:i 'll ti-:im ~ 11\91 n ~ 
" 'U u u 

0 0 Q.I Q e!.t jld 'j/ d 
2) 'll tlfl 111 'U ~'U l!! (I~ fftJ1JtlllJ 'illil'U fl1'l!'l fll'.i l1 '.i tJHl'l!'tl1'l!'lUJm'UI l1 fl .. " . " 

1l/uiiiltyl1 lff -:i'ilvM 1u1li11tii'il 1 u~1uui,:i1lif!'l!'tJ f!UU '1 

3) 1 flt1mff'vm1 ~l!l'Uil\91l:i.Jrlll u (I) 1'11f!un~'.i l'll'Ulfl hmi1 u1'1 ~l'Ylffll'W .. " 
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d"' II) "'"' "'""' (3) l'tt\Ol!:JJtl~ !'\'ltl'\Jtl~tl'lHfl 1l'U'Yl'Hl''if:J'l (2542) (4) Thai Mussrooms and Other Fungi. '\Jtl~ Ruksawong, P. 

and Flegel, T.W. (2001) 5) 57 tM\Oltllut11ul'i~iJ1umu'\Jt1~1tl't1 fl~'W'Yiti:JJ U'l~'Q'hll fl~'U'Yiti:JJ (2548) 

(6) tM\011uiJ1-n-~ufln'll''\Jt1~-n-mtl'u1~t11'Ylt1lfflff1P11u-n~!'Ylfl i u h£jul'i~tl1~mffi 'Yltl (2550) u-n~ 
d 9 '9 ti II) <I OJ <I ""' 

(7) fl11:JJ'Vi-nlfl'Yi-nltl'\Jtl~l'l1\0lU'l~'i1'\J'Ul\Ol l'YitlJ !'U 'i~!'Ylff !'\'ltl'\Jtl~tl'lHfl 1J'Umff'if:J'l U'l~flW~ (2551) 

' 1 -A4<>>1\J I nti::,,,,,, 
---t--~--

1 
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~ vcv.! t GG) 

3.3.2 fll':iflfl'Ulfl11'J.Jft'J.J'rfl.tli':i~'t'i1H!'H~IU Family Amanitaceae Ht'~ Family Boletaceae . 
ct ' Gt ii ~ ~ <V v , y.., 
'tlfltH't'im~m~ Ectomycorrhiza fl'lJmn 'J.JH (Shorea siamensis Miq.) 

..::::i.d Q,I QJ ti 
Fujita Hand et al. (1990) mt~ Wang Y and et al. (1997) Tfifll'H11ff1llJt1'lJ'V'l'W'6 

" " 'UD~li'.:f~rnfl i~ 1:uflDil:i"lfl01Jfi9f iJ<iJtJ~D'W~-'.lU 

. . " ..::;:! ..::::i. o <.v .:::I I d/ I ~ 

3.3.2.2 1~·w:u~'Wl!fln1J1ll'W1'W 1.332 tM tHn~ 400 m:u 'VIHl'Wfll'l'W-'.lCJ.Jll°lftJ . . 
c' .J ' ~ cj~ 'J) 'J)d 

~1t11~m~Dn'l"lf i~t1fll'l'W-'.lilJ Autoclave fimuttflil 121°C munm 15 'Wl'Vl 'Vl~11h-iwu . " 
' " 

m~ 11m1'1~-'.1ih~tJf-'.lfiiJ'Um~ tlmun un~~1tJ1tJ irn'Yi1otJn-'.11lnn 
"' 

w<"i 'J)l'J) 'J)wd 'J'llo 'll I 'll1'll ~ 
3.3.2.3 fl~lnDflflm lJ'UD~~lJ') ~'Vll'Wl~ n 1ll'W1'W 1,332 ~lJ lllJ~flm lJDDfllU'W 

' <9 
2 mrn flD . 

1) nci:JJfl1UfllJfll'l'Vl~no~ ~llJ'J'W 36 ~u uij~DDrnllw$iDlJo~ 3 ~'W . . 
0 <9 

1ll'W1lJ 12 lfltl'W 

<9 

12 l~DlJ 

i 'll .I c' .I .- d .d d w , <!i d i 
3.3.2.4 fll'l 9fffum (Spore inoculum) trum'UD~l'l1~'Vllfl1J~1Dtll~ flD mm~ ~fl'Ul1 

"' . I "'i 'll'J 'll 'll ,,j • I "' ' 'll • I o' ' 'll 3.3.2.6 fll'll~'.itllJffum Yi 1flmlJ~D~mn1 500 ffum~D~'W, 5,000 ffuDrnD~lJ 

.I "'• 'll i w .I c' d 'll 
trn~ 50,000 ff11Drnfl~'W ~tllJ1Jff11fl'l'Utl~~flfl!Yi~~1£J Neubauer counting camber 

3.3.2.7 tl1trtJD{~1~'1t1:uHmiriiti'n1J~'Wfl~lf~~ 0 ffUD{ (ff11JfllJ) 500 mfo{ • 
I 'j) ti 1 'j) o' l j/ I j/d ..::::i, : J Q.J 

~D~'W 5,000 ffUD'.i~D~lJ lln~ 50,000 tr'llm~D~tJimt~o~9f~ trn~ittlJU'llJlWlJll'Yllfl'W . 
" . 

I) ~lJrnmrniritl1ml'W 20 ml ll~tliiitrutJ{ . 
f j/ j/ t I 

2) ~tJfiiritr'lla{ 500 tr'lla{~D~uiJilimwtl10.2 ml iritl1ml'W1Yi:u 19.8 ml 

I j/ iJ f I 

3) ~tJfiiritr'lla{ 5,ooo tr'llD{~tJ~tJiJ'll1mwtl1 2 ml iritl1ml'tJ1Yi:u 18 ml 

. . " 
4) ~uniritr'lla{ 50,oootr'lla{~a~tJiri 20ml l'iB~'W (tlil'i'm1Yi:uilimwtl1) 
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3.3.2.8 1\9lm'.irnjw1~1J 1\9l'llU.:J~'U1.:J l\9lt11\9lfl11llff.:J'illfl 1flt1~'UG.:Jt1U\9l l1J~U'U 
0 ~ . " " ' 'j} Q.I d Q.I ~ Q 61 ..::::::. 'j} 

ff1'Ulff'U'.itl1J1.:J 1\9l'Vl'.i~\911Jfl11llff.:J'illfl'Vl'U\9l'U'll'Ulll 5 l9i'U\9ltll\9l'.i 'Vlfl\9l'U 
~ q 

ct v .c:f'\ ~ qGt G 
3.3 .3 fll~fl flllltl flll~Jll.:J'lf 1 n.J!tlfltl'Uf>.:Jlfi ~'UH'lf'l.!~ !'l.!1-:Jfl Amanitaceae Utl~ Boletaceae • 

ci ci cl 
3.3.3.I fll'.i!\9l'.itlll\9lrnurn 

fll'.i 1\911 t111~1uurnmm'.i tu\911 till t~'illfl\91Ufl 1tt\9lff\9l ~.:Jm'iliifH'll'iu 

fll'.i ~ l!l 'U fl'lfU \911'U'.i~~1J1 urnq'1 !~ U.:J 'illfl\91Uflltt ffff1'U 111 aj'il~ ii !tl'U Im rJumm heterokaryon 
" . 

~.:Juu111rn-ffu 1v'llu.:J1tt\9liiiJ11f1~t1anl'iHou 'il~Yi11 ,r m'.i ~iuu o'JfiJ\911\9lv~rn;1111rnnmh !~v1n 
q 

Q.I i d 'j} d Q.I .::::::. ~ 3'lf) 'j} 'j) .J cl 
\91.:J'U'Ufl1'.ilJfll'.ilWfllff'Ultll11\91 l\9lt1Ulfftlt'Vlfl'Ufl single spore isolation l'Vltll11 l\9l!ff'Ultl'Vl!U'U 

monokaryon ~.:J'il~ ff~\911fl l 'Ufll'.i~lU'U fl'lfU\91l'U'.i~~1J1 lll'1Q'1 fll'.i l\911 t1111'l1uti1.:J!tt \9ltl111j'1Jfll'.i 

1wn~1au rn mmrntl fru~ m'.i t\911 t111~1u ti1.:J111 \91 ff \91 iJ 1111 \91 ff\91~ I iimmrn ~iu u fl 1 M'iilm-ff u Iv 
,, 

'lfU\91 monokaryon !~ ll11J\91 ltt'1~!Btl\91 l'U l'U 1mi'il'Ul11'11 'illflU'UtJl ttlffo\9l~!U'WrnnuYi ~m!tl'1.:J 

'illfl1~'llU.:J Yelton, M.M. and et al (1984) 
~ ci cl 

2) fll'.ifffl\91\9l!B'U!B (Yelton, M.M. and et al, 1984) 

- iJ1~1uti1.:J1tt\91~1J\91'1~lBt1\9ltl'.i~mw 0.4 n111 1ri!t111'1u\91Uumit1-:i 

(eppendorf tube) 'll'Ul\91 1.5 ii'1i1i1\9l'.i !~ll extraction buffer (1% hexadecyl trimethylammonium 

bromide, 0. 7 NaCl 50 mM Tris hydrochloride pH 8.0, 10 mM EDT A, I% 2-mercaptoethanol) 

O 11 "> I I 'J) '1'JJ'J)~1 cl 
'ill'U1'U 500-600 lJ fl'.i'1\9l'.i !'lltllfltll-!l!!Hfl1tl vortex 111!'\Jlfl'U \9ltl!'.i1 

,, . 
- 'illflU'UtJlttlijufi 60 U-:Jff1!9i'1!~tlff 'Ul'U 30 'Ulnt~ll SEVAG 

(chloroform: isoamyl alcohol= 24:l(v/v)) !utJjm\91'.i l !Til iJ1itl1'llV1~1tl vortex 'Ul'U 2-31mYi flfl'U 

iJ1!tlm-lumiv-:i~fl11111~112,000 '.iB1Jl'iBu1Yi 1flu11m 5 mYi 
,, . . 

- riwri1ula'lfu1Julri11'1Ufl ilm111t1.:J'll'Ul\9l I.5 ii'1ftft\9l'.i 'l111iucl'1 

1~11 isopropanol l 1Yi1 (tljm\91'.i/tljm~n) Hff11li1'1'1i'1ou 1\9lt1~ut1 "l fl1111'1fl\9lltlm 

cl 10 dd cl t d 

- !fl1J\9l~flU'U DNA \9ltl'Ull1111ll'U!111tl.:J'Vlfl11lll'.i1 12,000 '.i01J\910'Ul'Vl 
q . ,, 

n~W11iJii 4 0-:Jffl!CJHl!~tlff tflt111m 301u1n !'VI supernatant ll-:J!rn~c\'1.:J~1tl ethanol 70% tJjlll\91'.i 
t t I 'j} t 

II) 1 "> o lfl_f~ ci ci "> "'-'I "> li)'Jl'l 'J) 'J) d "> 'J) 
500 llJ fl'.i'1\9l'.i 'Ul nJ1J'U!111tl-!l'Vlfffi11~!\Plll'Ul'U 5 'Ul'Yl1J'10tl'Vl-!I !1 t11\9l~flO'U DNA !!11-!l'VlflW11illl11fl.:J 

q ~ 

(air dry) 
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- a::;mt1\9l::;flt1t! nucleic acid #11t1 TE buffer pH 8.0 IDlJl\91':i 3001:u 1mi1\91':i 

" " 1'1Ju11rn ci V1~itt\9l::;nt1un::;mmhtt:m1 ~~1~:u RNase f111rn.u':u.u'u 1001:u 1mnfw:iJai1i1\91'l i'hhJ 
I ' jl t 

u:u Hfi 37 t1~ftl19fm91t1n't1u1~U't1t1 I i11m ('11!tiYi~ 'Hri'1~firnwt1 itt'1nf!fl1':iVt1t1 RNA t1u1~n':U1J':iW) 
'U 

" 
- n'tlf!~1gt1rnonfl'r~ 1f'lt1fll':il~lJ phenol/chloroformimH'm\91':i I 1vi1 

cil1mm;il1m\91'.l) n~ it1'11ntlfln'nn::;nltl~!gt1rn ~rn:u iti1.u'1nt11f'lt1fll'.lfl~l'l1ntlf'I 1 ilm (inversion) 

u~1tl11il'l11.lt!l'l1~tl~~m1rn1112,ooo '.lt11J~t1mfi ~'Qlli'11QlJMtl~t!lt! 10 t1TYi ~~~f'l!tll supernatant 

" iri'l1ntif'limi ('.l::;1~mii~f'l!tll phenol ~um#l1t1) !~lJ 3M sodium acetate il1m\91'.l I/IO 1rn::;\9ln\9l::;flt1t1 

DNA 1f'lt1ii' ethanol 99.5% u'li1vuil1m\91'.l 2 1vi11~11191::;nt1t1 DNA 1f'lt1tlt1m~t1~~ 12,000 ':iti1J 
. " 

~tit!lll Vi 4 ti~ftl!9frt191t1n' mu 301u1Yi !Yl supernatant Yi~u~11~:u ethanol 70% u'li1vuil1m\91'.l 

500 :iJrii1i1\91'.l tl11iltlum~t1~~n'm1::;1~:uu1u 5 mfi 

" " ""''J/"">1'J/i'j) 'j}d ~'j} 'j} 
- Ill supernatant 'YM!!nl'Yl~ 1 '11 DNA !!'11~'Yl'Qlli'11Q:U'11tl~ ur11ri::;mt1 

\91::;flti'U DNA #11t1fll'.ll~:U TE buffer tJ1m\91'.l 50l:U1mit\91'.l !l~1Ul DNA ttl\9111'\ln'ti1Jtl1mru 

1f'lt11nti::;m hn'rnnDl~fl 1'Yl'.l 1vl~c1fn' (agarose gel electrophoresis) 1f'lt1ii'rnrit1::;m hm.\l:u.\lu 1% 

3) fll'.l\91':i1'\ln't111tl1mru~1gurn 

tl1~1gum'Yin'nfl 'Mtl'.l::;mru 101:u 1mi1\91'l m\91':i1'iltl1mru1rn::;flrum-w • 

. . 
I J QI l Q.I d o QI' I d .::::::1 d 

fll'.lfftl~n'll~'Utl~ DNA \911tlt1Nfl1J DNA maker '11':itl'Ul:IJ11f'lfllf!f!fln'Ullff~'Ylfl11lJtll1fln'U 260 
'U 

uri::; 280 m 1u1:u\9l':i f11u1rumri1m1:u1~:u'1i'u'llti~~1gurn~1\9l~t1:u1~ 1vlt1'111m1~ti'il1~1ti1#1111mru 

~vrnmm::;ntiu'\l::;u11ill11 PCR ~ti1tl 1f'lt1tlf11itiiitl1m\91'.ltl':i::;mru 100 :iJriitnf:u 

tli)n1t11 PCR (Polymerase Chain Reaction) 

(I) fll'.l1i'itin1i'1-w'l1lrn{ 

" fll'.l~l!!\Jfl']j'Uf'l'Uti~!~tl'.ll 1f'lt1fll'.l\9l'.ll'iln'ti1J 1J1nru ITS region 

~~1llu1J1nru~ti~mt1it1 rDNA !~t1ni1 ribosomal DNA internal transcribed spacer (rDNA-ITS) 
. . " 
91~11111ru ~~nriniifl1rn 1 tl~t1t1!! tlri~ !In::; iifl 1rnu tJ '.l tl':i 1u i u ma11mu lfll':i 'llt1~1~ti':i ln' ~ 

'U 

fll':i\91'.l1'iln'tl1J1J1nru~~flril1Yil 1f'lt1ii' universal primer i~!!rl ITS!, ITS2, ITS3, ITS4 1m::; ITS5 

(2) t1~ft'tJ1::;nt111iutli)n1t11 PCR 

YJlfll'.ll'~:utJ1mru DNA ~1t111im'.l PCR if'lt1i6*111m\91':ifff!Ylltl • 
i 1 ""' .,k _, 'J) 'J) 'J) 'J) 1 "' 

100 lJ flntm 9f~u'.l::;flti1Jf11tl DNA \91t!!l1J1Jfl11:1Jl'lllJ'IJ\J 100 t!l um:u, IOxPCR buffer 

-'"' "' 1 "°' 'J) 'J) "°' "'1 o' I "> 'J) 'J) "°' "'1 o' U):IJl\91'.l IO t:U fl)ft\91), MgC12 !'IJ:U'IJ\J 1.5 mrn lJnl':i, dNTP !!\91[\::;']j''Uf'll'UlJ'IJt! 200 l.Jnn lJnl':i, 
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> '1'),) I ~ I ~ 9) 3} 1 d' 
'Q'UtM primer flllf) ITSI !lo:::: ITS2 tt'HJ ITS4 1rn:::: ITS5 llflo::::'lf'Ufl!'Ull'IJ'U 0.5 !'Yfftm 1101'.i(pM) 

91 91 
1rn:::: Amplitag Gold DNA polymerase l'UlJ'IJ'U 2.5 U 

(3) l~O'Ul'IJ'UeHtJfin1t11 PCR (PCR conduction) 

l'i~'Hllf)!~lJ Tag DNA polymerase Hll111::::1~rn'li'1~tJfin1t11 PCR 

"" Q 

~Wl'i~ll (tl,U1ll9ftU9fUiJ) 95 95 55 72 72 4 

"' "" "' "' rm1 12 ('Ul'Yl) : 30 30 45 (1'Ul'YI) I 0 ('Ul'YI) infinity 

'ilrnTtnei11 (~t111) initial, denatenation 40 final extension 

.,, . .,, 
iuf!ou fina1 extension Yi11l10 'ltt1nf!tJfin1t11 '1tlu£i1,rnm.1'.iw 111nt1u 

~~tl1HoHi'lfl~1gurn~'1tl111ntJfin1t11 PCR '1tJYi1ornfl 1m 1m9fff 1~of!'.i111fft:J1JHnm'.i1.yi11tJ1mw 

1flti'l6* PCR Product tJ1mfl'.i IO '1111mi'lf!'.i 

o::::m hmrnoornf! 1f!'.i 1vJ~Clfff (agarose gel electrophoresis) 

(I) m'.i!fl~t111!!Nt10::::m hff 1'li'11'li'u 2% 1fltii'~o::::m 1nYHffllo~ 

TAE buffer IX Jl11'ltt1$io~tl1t11f!ltJ1JllJ 1fl'.i!1TI!~t:J'ltto::::m hffttno11n::::mt1 

91 
ff::::Ol~f!llJ~1tl ethanol 70% 

. .,, 
(6) d'.im:i::::m hm1~~~1Hll1 ~~tt11ilv11oonori1~'.i::::1~ tt~~111nt1u 

'16* wrap 'lff~rn11n H rit:Jutl1'1tJ1~rn~t:JYi1ornfl1fl'.i 1m9fff~o '1tJ 
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nl'.i run gel 
. " 

(1) u1owrnm 1rn"n1~'1m/H un:::; Wrap -enml1-:i11u1110::::11~-:i11-:i 
. " 

m~rn-:i lu DNDrnfl 1~11vJ1~rr ll1'~1'UYiij'lfo-:itl111i'1J11vo1P1v11ov1-:iovlnti'n1J~101J .. 

TAE buffer 1h::::mru 1-3 :iJoaa~1) 

"' "' c: 'l "' "' ~ 'l wtl 1 :?I (3) HrYlJ loading buffer f)1Jffl'.io::::mt1\Pl!O'Uto 111l'lllf1'U !'If lJ mu 

1iJ~1P11P1iJ°1mm 2511J 1mam ~ov "l 11Vomnrn::::owo-:iltJ'lio-:i (well) 'tlo-:iom hm'llo~1~'1vllH .. 
" . 

(4) 1J1P1~hri1-:i1rn::::~o~11vJvhi.u'1nrnfl1 o-:i~1v1vJ~1 11ft1iJriovm::::11rr 

. " " 
1vJ~1i-:i'il1n~101J1iJ~11J1n l6*fl111J~1-:iff'nv 100 110~ iJ1::::mru 20-30 mYi 

(5) 1rloi1'llO'l loading buffer lfl~O'U~1iJo~iJmm'ilo~'llll'llfl~O'l~lV 

(6) Ul!IH'UO::::m 1rn·1iJ~olJ'l'U TAE buffer ~!~lJ ethidium bromide 

1.u'll.u'u o.5 1" 1mni'w:iJoaam u1u 30 uTYi 11ft1u1m~11'il1P1t11J1J11Hu'tlo-:i~1gurn~1v uv .. 
" 'j) ~ "' ~ "I"' 

transilluminator VfiO'lJYl'l1J'UYlf1.fllTI !1 

. . " 
Ul PCR product Yi1VilJ'llV1V1~11'lv16*u~o::::~'llO'I ITS primer tlum 

~ " ol'j/Cl .t!::l'j} d 'l"' "' 
Yl1 111J'.i'!Yl1i\Pl1V Minocon-100 1110 'lf QIAEXII extraction kit (QIAGEN, Tokyo, Japan) 'illf1'U'U 

0 .::::::. 'j} .<::::id QI' ..::::1 

'UllJl!TI'll'llVlV DNA 1'11V11i chain-termination f11Jff Big Dye Terminator cycle sequencing kit 

" 
(Applied Biosystem) l1P1viJfiu~~11Jfi111u::::u1'tlo-:i1J°1irY1 'il1ntluu1v11ov1-:i 1iJ~11'ilil1\911J DNA 

'j} d o I o Q.I 

1'11Vlfl'.i0'1 genetic analyzer 'U1Honl'.i01'U01\Pl1J DNA 
11- 1 'j) 'j) 'j) 1"' u~'.i1'ilff01Jf111lltlf1~0'11'11V~l 1101 'If .. 

1iJ111nrnf1ollfi 11~0{11n1'tl.u'mrn1..1' onl?i'o-:i .. .. 
" 'il1ntluu11iJ~11'ilm homology 'illf1 DNA Data Bank of Japan (DDBJ) 

BLASTn 



·. 
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H 11 ~ll1111Y1t11il't1lltt ~nurn:;;lJ1111Y1t11ilv iu'l!'1n1 tl' ~n~rH11:;; 1YJt1lfl'Tcrnf lJ1111Y1t11il't1lltt ~" 

51 



·. 

. . 

. 
~ 

1JTITI 4 

J:-rnm1fim:ni~uu~~e>n1h1mm 

m'.lftflinm1:1Jttmnttmt1'Uti.:J1i1 ~ 'l uil11~.:J1' .:J !'U~ti'Ylt11u11li.:J'lfl~ffvnu ~.:Jtt1~b1'fln'Um . "' 
31 • 31 ' 

1~t1m'.lri:1Jl'i'1e:iri1.:J TI'Ull'U'Ul~ 100 x 100 m~'.l ~1u1u 1 uun.:J un~TI'Ull'U'Ul~ 10 x 1000 m~'.l . 
" ' ~1u1u 1 uun.:J Yi1m'.lffl'.11'il!!n~1~'U1'11tiriN1i1~ 1~ti'Un~ 1-2fl1.:J1~m~e:iul11~'U~1e:iri1.:J1~ti'Un~ 

i ~ ~ Q v w rla d ~ ~ 
1 m.:J fltll~ti'U ~nlfllJ rlt)ft'ilflltl'U 1i'U1lfllJ lJfl'.llfllJ flllflll'l'Uli lJ'UlfllJ !!n~1nrn~ti'Un~ 2 m.:J 

'lu1~e:ium111t1'U l'lt)llfllfllJ lJtJ'Ultl'U orn~lfllJ ff.:J'ttlfllJ nut11t1'U 'luTI 'VU"l'. 2551-2552 t1Junm 

" 
2 TI 'W'Ui1ii1i1~!!n~'.11'Uu i~ 'l mue:iritt mt1nci" m'.l ~111urnli~1wne:ie:irntlut;1fl''U i'u 1~umff'um'.l 

" "' . 

d 
(2542) 4) Thai Mussrooms and Other Fungi. 'Utl'l Ruksawong, P. and Flegel, T.W. (2001) 5) 57 l'tt~ 

1tlut11uli.:Jil1vmu'Uti.:J1ut1 n~utttilJ Hn~e:i111 n~utte:ilJ (2548) 6) 1-H~ 'luiJ1b1'~Hm1'lf'Uti.:J . 

" 
TI 2551 l'llJll'l'ttlJ~ 30 'lf'U~ !!U'lltl'U I Kingdom, I Phylum, I Class, 6 Order, 8 Family 

,, 
TI 2552 l'llJTI'l'ttlJ~ 30 'lfU~ UU.:Jltl'U I Kingdom, I Phylum, I Class, 5 Order, 7 Family 

~.:Jl'lui1ii'lfiJ~~mjje:iunu~'l 2 TI e:iri 26 'lfu~ 1rn~ii 4 'lfiJ~~Tirn1~01'11'!1uTI 2551 
"' ' ,, 

un~Tiui1ii 4 'lftJ~ llTI'U!!~fl~N 'luTI 2552 u~hiTiu 'luTI 2551 ~.:JYi1 'lM'rlrnli~n1.:JttlJ~ 'lum'.lfffllll 

" 
TI'.:J'luTI 2551-2552 ~1u1u 34 'lfu~ 

d 
~l'.11\l'Yl 4.1 

~1tlVl'lllf~~ffl'.11'ilTilJ 'luTI 2551 Un~ 2552 ~l!!'Ufl~llJ Order 1rn~ Family !lbl'~'lfl'l 



·. 
llll'H3~ 4.1 1'11t1Ul~ltt~~fflTJ'ill'fU h.JlJ 2551 lln~ 2552 ~llll-.111\911:1.J Order trn~ Family 

Kingdom Fungi 

Phylum Basidiomycota 

Class Basidiomycetes 

Order Agaricales 

Family Pluteaceae l'fU 3 'lftJ~ 1~un 

Amanita hemibapha (Ber. & Br.) Sacc. subsp.javanica 

Cor. & Bas. 

A. princeps Cor. & Bas. 

A. umbrinolutea (Seer. ex Gillet) Bataille 

"'> "J ~ I 

Family Tricholomataceae l'fU 3 'lfl-.1~ !~llf) 

Termitomyces microcarpus (Berk. & Br.) R. Heim 

T. perforans Heim 

T. striatus f. griseus Heim 

Order Boletales 

.:::::, lit j/ ' 
Family Boletaceae l'fU 8 'lfl-.1~ l~llf) 

Boletus chrysenteron Bull 

Boletus campestris A.H. Smith & Thiers 

B. curtisii M.A. Curtis 

B. edulis Bull. ex Fr. 

B. griseipurpureus Comer 

B. luridus Schaeffer ex Fr. 

B. nobilis Peck 

Heimiella retispora (Pat. & Bak.) Boedijn 

Family Hymenogasteraceae TIU I 'lfU~ 1~un 

Mycoamaranthus cambodgensis (Pat.) Trappe, S. 

Lumyong, P. Lumyong, Sanmee& Zhu L. Yang 

2551 2552 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 
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Vll'lH~ 4.1 ~Tuv1~111~~-ffn1'ilY1U 1u1J 2551 ua~ 2552 ~lllWWll:lJ Order ua~ Family (~o) 

"' Ill 31 • 
Family Sclerodermataeeae YIU 1 'lfh!~ !~llf) 

Astraeus hygrometricus (Pers.) Morg 

Order Cantharellales 

Family Cantharellaeeae YIU 2 'lfU~ iJluri 

Cantharellus cibarius Fries 

Craterellus aureus Berk. & Curtis 

Order Polyporales 

"' 113' . Family Polyporaeeae YIU 2 '!fl-!~ ~llf1 

Lentinus polychrous Lev. 

Microporus xanthopus (Fr.) Ktz. 

Order Russulales 

"' 113' . Family Russulaeeae YIU 14 '!fl-!~ ~llf) 

Lactarius volemus (Fr.) Fries 

L. glaucescens Cross!. 

L. piperatus (Seop. ex Fr.) S.F. Gray 

L. vellereus (Fr.) Fr. 

L. vietus (Fr.ex Fr.) Fr. 

Russula alboareolata Hongo 

R. cyanoxantha (Sehaeff) Fr. 

R. densifolia (Seer.) Gill 

R. emetica (Sehaeff. & Fr.) S.F. Gray. 

R.foetens (Pers.) Fr. 

R. rosacea (Pers. ex Seer.) Fries 

R. violeipes Que!. 

R. virescens (Sehaeff.) Fr. 

R. xelampelina (Sehaeff.) Fr. 

2551 2552 
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"" a .,. 
4.1.1 'lf'UVl'Utl-:Jll'iVl'tl't'flJ 

nn rln 1'il'fl1UJ11 mmn11v'llv~1tt ~n 1 i u iht~~f ~l'll\91 v-vw1u u ti ~'lfl~fl'Wl'U 
• 'U 

~ ~ 

iulJ 2551 uri~ 2552 wrnlt~11l1~11:1J~ 34 'lfU~ iw1h~11m'llv~u~ri~1$ivu'lurntJlJ 'il~wrnlf~ll'~ 

'lfU ~1~v1nu un~u\9ln~1~nu i tJf1~1ra~~ i um11~~ 4.2 1111 vrnYivtJnrnlf ~~wlJ 'l u1~w:iHlJ 

2551-2552 1mvrnYivtJim1~n~1$lvu iulJ 2551 wlJ 30 'lfU~ 8 Family 6 Order 1J 2552 WlJ 30 'lfU~ 
"' d 

7 Family 5 Order mrn~~~\9111Nl'I 4.2 

i •l!)'j} ""1 'j) c:l ' 'j) .d 91 91,91 "'"'"""""' ' 91 lJ !~llrl~:IJ 'flH'tl'll~ll'll~ l'l'Ul'll'U\91Vilfll'W!l1~nV:IJl'lll11~llrl~ ~ 1Jl~'lf'U~£J~lJ'lf1\9lVQ\9lrlV~lJ~lrn~ 

do ~ cvdd ..:!t cl d 'j) dJ d cl 
:1J'il1u1u 12 'lf'U~ ~~u 111~1~ i~m11nv~ m~tJmn\9111J m~tJv~m m~H~'ll:IJ (lil:IJ~) m~im~ (tiV1J) 

'li1~1$lvu:Utiu wu - 1$lvunu vwu 'l u'lf1~tJmm$lvmmnvu ~~ih.Ju\9ln~1u 1u . 
mn~'il~Yi1i11' 9flfl i 1J i"itJmy111l 11flvv'l u1 ~f11J11 if~ ~~wrnlf ~~~11:1J~11:1J 34 'lfU~ uri~ 'il~u 

c:l 0 .J .d 0 191 ' c:l 1 <'I c:l 1 c:l i 91 <'I c:l _, "' 
111~'il1u1u11u~l'IW1J'il1u1umn ~un 111~1~ ~m11nv~ 111~1~ ~n'll11111~ m~vu 111~11ri1n'iln 

c:l •'j) c:l c:l ,% c:l ,% 91 c:l ,% <'I c:l"' ' c:l ,% 91 
111mJri1n inuvv m~un1f1\9111J m~H~'ll'l~ 111~H~'l111 111~H~111nv~ 111~\911J1m11'l!'1 111~H~1w 
dQ,I 1 d 'j)d& cl do dw 1clQJ cl ~'j) 

m~\911Jl\9llfl11n1~ 111~tJv~m m~H~'ll:IJ (liY:IJ~) m~111vJ1u m~:1Juuimu 111~:1Juurnn 'lllJ'U'UV£J 
cu 'U ti cu 

c:l c:l c:l c:l c:l ' c:l "" c:l _9-1 c:l ' c:l 'j) 

m~1H1~ (tiVlJ) 111~1J~ m~m1vl'IV~\9llfJ 111~111~ m~'lll 111~'ll~ m~~m111~ m~'lll'll11111~11m'l111 

cl I d cl I cl cl : cl I cl j/Q.J cl cl 'j) I 

111~11n:1J11r11£.1il m~murnn m~u~~urnmn m~nv m~11u111 m~u~~n11m1J m~11u1:1J1~ • 



. ' .. 

Vll'H:J~ 4.2 'b'U~'lltJ-Jltt~~ri1'.i1'ilwuhml"i~~1$iei'W'lltND 2551-2552 

.,j .. iJ 2551 
'tltl1'11YI 

1 2 3 4 5 6 7 

Amanita princeps Cor. & Bas.lll~'.i~ l\lf1'Ul1 ./ ./ 

Amanita hemihapha (Berk. &Br.)Sacc. 

subsp.javanica Cor. & Bas. ./ ./ ./ 

1ll~'.i~ l\lf1!rl~tl\I 

Amanita umhri110{11tea (Seer. ex Gillet) 

. d 1" ... Bata11Je lrl~ m~ti'U 

Astraeus hygrometricus (Pers.) Morg. 
./ ./ 

d 
m~im~ ((leJ'IJ) 

d ., • 
Boletus chrysenteron Bull m~~'!Jl~lf1'.i~U~\I ./ ./ 

d .J ... 
Boletus curtisii M.A. Curtis m~rMlrlfttJ\I 

Boletus luridus Schaeffer ex Fr. ill~~\IU~ 

Boletus campestris A.H. Smith & Thiers 
./ 

d .J " 
lrl~H\l'Ul'J 

Boletus edulis Bull. ex Fr. Lll~l'i''!Jl~l'.il'b'l ./ 
d .l d 

Boletus griseipurpureus Cor. lrl~H\l'UlJ, l'NlJ~ ./ 

8 9 10 11 12 1 2 3 4 5 

./ 

./ 

./ ./ 

./ 

./ 

./ ./ 

./ 

./ 

iJ 2552 

6 7 8 

./ ./ ./ 

./ ./ 

./ 

./ ./ 

./ ./ 

./ ./ ./ 

./ ./ 

./ ./ 

9 10 

./ 

./ ./ 

./ 

11 12 

.. 

Vl 
0\ 



.. '' 

11111H~ 4.2 'lfU~'llfl\ltM~~ri1nu¥lu1uu~~~1$ien..1'llr:i'lu 2551-2552 (~r:i) 

4 <$ 

'lHll'ttVI 

Boletus nobi/is Peck 

d ., ' 
ll1 \P1\91'Ul\Pll.fJ'11 '11\1 

Cantharellus cibarius Fries 

ii'.f 1P11J'u~i11aj 

Craterellus aureus Berk. & Curtis 
d Q.I d ~ 31 

l'KfllJlJ~ltltl, 'UlJlJlJ eW 

Heimiella retispora (Pat. & Bak.) 

Boedijn 1i'.f mJei1P1lJl 
d ' Lactarius glaucescens Cross!. ll1\P1'Ul 

Lactarius piperatus (Scop ex Fr.) 

d "' S.F. G. ll1\P1'U\I 

Lactarius vietus (Fr.exFr.) Fr. 

d ' ll1\P1'Ul'Ul1 

Lactarius volemus (Fr.) Fries 
d 

ll1\P1'111\P1 

Lactarius vellereus (Fr.) Fr. 

ii'.f Mnui1-:i 
"' 

iJ 2551 

1 I 2 I 3 I 4 5 6 7 8 

v"' I v"' 

v"' I v"' 

v"' I v"' I v"' I v"' 

v"' 

v"' I v"' 

v"' I v"' v"' I v"' 

v"' I v"' I v"' 

iJ 2552 

9 10 I 11 I 12 I 1 I 2 I 3 I 4 5 I 6 I 7 8 9 I 10 I 11 I 12 

v"' I v"' 

v"' I v"' v"' I v"' I v"' 

v"' I v"' 

v"' v"' I v"' 

v"' I v"' 

v"' v"' 

.. 

Vl 
-J 



•" '. 

m1H~ 4.2 'b'Uf1'1Jti~1r1f1~ftl'j'HJV'lUiiml'iil~!~V'W'llti~U 2551-2552 (\9lti) 

..t .. 
'IHH'ttVI 

lenlinus polychrous Lev. 1i'.f \PliJ\Pl 

Microporus xanthopus (Fr.) Ktz. 

d 
Ll1\Plfl':i1fJ'VlCJ'l\PllQ 

Mycoamarantlzus cambodgensis (Pat.) 

Trappe, S. Lumyong, P Lumyong, 

Sanmee & Zhu L. ii'.fmhvhw 

Russula a/hoareolata Hongo 

d " Ll1\Plll'Ul'IJ11 

Russula densifolia (Seer.) Gill 

d ' d 
Ll1\Pltll'U!C1f) 

Russula emetic (Sehaeff. & Fr.) S.F. 

d : 
Gray. Ll1\Plll\Pl'l'UllllJlf1 

Russula rosacea (Pers. ex Seer.) Fries 

d 
m \Plll\Pl .:i fJll ftliJ 

R I . l . Q 'I d " ' ussu a vw e1pes ue . Ll1\Plll'UllJ1'l 

Russula xelampelina (Sehaeff.) Fr. 

iJ 2551 iJ 2552 

1 2 3 4 5 6 7 8 9 I 10 I 11 I 12 I 1 2 314151617 8 9110111112 

./ I ./ ./l./l./l.//./1./1./ ,/ 

./l.//./l./l./l./l./l./l./l./l./l./l./l./I./ 

./ I ./ ,/ 

,/ ./ I ./ I ./ 

,/ ,/ 

./ I ./ I ./ ,/ ./ I ./ 

./l./l./I./ ./ I ./ 

,/ ,/ ./I ./ ,/ 

,/ ,/ ./I ./ 

Vl 
00 



• ' 1 ~ 

Vll'iN~ 4.2 'lfU~'lleNli'.f ~~ffl':i'H1V'IUl'WU~"~!~tl'W'UtJ\IU 2551-2552 (~ti) 

a .. 
'11 tll'ttVI 

ii 2551 ii 2552 

t I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I to I 11 I 12 I t 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I to I 11 I 12 

Russula cyanoxantha (Schaeff.) Fr. 
cj ' .. 

ll1\PlrH'l1J'\1'11tJff 

cj ., ., 

Russulafoetens Fr. !'11\Pl'\1tJ111 

Russula virescens (Schaeff.) Fr. 1i'.f 1P1 'hrn 

Termitomyces microcarpus (Berk. & Br.) 

R. Heim 1i'.f 1P1tl'11fl~fl 

Termitomyces pe1forans Heim 

<l • I ~ ' "' !'\11'11J'11fl kfl'\.HlV 

Termitomyces striatus t: griseus Heim 

! i'.l 1'1tl'11fl\il l'IJ 

'11"1fH'l19J 

./ ./ I ./ 

./ ./ 

./ ./ 

./ I ./ ./ I ./ 

./ I ./ ./ ./ 

./ I ./ ./ ./ 

~~ t-!:I~ cva'~~ c.:t ~~ ~r-i r-i~ ~ ~di 

1 fltl !~tl'WlJf1':ilfllJ, 2 fltl !~tl'WflW11V'l'W1i, 3 fltl l~tl'WlJ'WlfllJ, 4 fltl l~tl'W!lJlllt.J'W, 5 fltl !~tl'WV'ltjfJfllfllJ, 6 fltl !~tl'WlJQ'Wltl'W, 7 fltl !~tl'Wfl':iflQlfllJ, 

.t!'.f~ .:::i, .t!'.f~ CV ,61~ ~~ c:i. ~~CV 

8 flt) !~tl'Wff\1'111fllJ, 9 flt) !~tl'Wfl'Wtlltl'W, 10 flt) l~tl'Wl'J"1fllJ, 11 flt) l~tl'WV'ltjft'ilflltl'W, 12 flt) !~tl'W1i'W11fllJ 

Vl 
\0 
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4.1.2 tTmnii''Ji1h10,:n.J~nw~nmi1~ 

u'.j nru~rl111'ilfl1llJ'l1 mnt1 mv'IHM!tt ~11'lu1111~~1 ~!'U\91ffVHJl'U u '11 ~'lfl~fl'l"ll'U . "' 

uml~rl111'il'l"IU 2 tmri~ ii1:Utimi'umnv'!fu~ i'liu i~~ 1~ dfo~ 'l"ln1~ 1nYJ1 iilmi'u u-n:;;rl1n'il 
. . " 

1if ~Yi1n~u'U~'U'l"IU u111ru11n 1fl'U~'U1:U u1nru Yiii"lf1n 'l u 1:U tffY 1:U 1fitiu'11~t1lJ~'il::: iiihu'U~M 
" " t1111rnif ~t 'il1ty iHri~ummuti~'U u-n:;; tn~~urnu"l u1nru 11nVi'lf 1ffY 1:U ii'lu 1:UiJnm:i11tiy 

. " 
~lu1umn Yiiitirut1fliJ'lummffff~ 28-3ltl~ffl19fm9fvff f111119fuff~ 81-96 1iJt1{1~u~ 1r1'uti 

q cu 'U 'U 

cl 31 cl 31 c:l _lf c:l ' c:l c:l : c:l ,% c:l ' c:l c:l 
m~'tt'Ul'\111 m~'tt'UllJlJ m~-nrniu~ m~murnn m~ummn m~H~ m~'Ul m~1:;; i~n m~t11~ . "' 

c:l 31 • c:l _ I c:l o • .I c:l "' • I c:l ?! 31 "' c:l d "' c:l 
m~t1u1111~ m~IJn1tl m~t11n1u m~lJ'UIJtntl !U'U\91'U mu'l"l1:::m~1m:;; (otiu) TI11t1111rntt~ 

"' . " . 
'H~mi'l~~'U 111'iu111ruYi1n~1tt~1m:;; (titiu) 'il:::1iluVfuYiiri~ "l irn'il:::iJt1ru11wnm:;;1l~m:::'il1vtici 

"' u "' 

.:, '1- l'I "" d c:l .J 31 c:l c:l 'i "" ' 31 "' Y11 lJ ! 'UU1 l1WY1'1"11J!'l1mH1:;; (tltl1J) 9f~'\1illl!'l"ltltl'il:::tJ£J 'U1J1!1tumru ll'U\9111tl!tn:;;)lJ!~l'UtJ~\91'U'H 
u "' 

!M~~'l"l1JlJ'1t1YW:;; t1111n~11'.lu '11ft1£J!!1J1J Ul~'lfU~tltJtl!rl'U~tltl!~£J1 "l Ul~'lfU~ 

titimrlunzj11 "l iJ~1u1umn 1lf ~~'l"lumniull11~~1~ 1'liu 1tt~t1u1'U111..1~<ti11tt~tt1vl1u 
cl 'j)' d ' d cl : cl 1·ll cl .:::i. d d m~t1urn1~ m~murnn m~11~~'U1t1mn m~iJ-n1n nutiv rn~iJn1tl'iltl m~'.i:;; i~n'\111 m~ 

1 "' c:l '131"' c:l c:l c:l ' c:l 1 ?I 31 1:;; ~nmnti~ m~ m~ti'U m~1m:;; m~m~ m~nti m~ fin !U'U\91'U 
v d 

4.1.3 mnninmrniinH'lf'lmn 

m1 rl1n'ilfl1111t1 mnt1mv'Ut1~1lf ~11 i uil11~~1 ~!'U\9lt1Ylv1u11'11 ~'lfl~fl'l"ll'U 'lu . "' 
" . 

u1 nru1nu1'11tici1~ 'U'Ul~uiJ-n~Viulim1rl111'il fiti 100 x 100 !lJ\911 ~lu1u I uiJ-n~ 1rn:;; 10 x 1000 111m 
. " 

~lu1u 1 uiJ-n~ 1nu1'11tici1~ 1~vmni11~u1:U'Yi'l"lrni1uimu1r1'11ti1~~ -r~ 'l"ln1~ 111:;;~ ~111~-:i 
• u "' 

" ttm11uvi ~ 11:;;'U111ilt111 11'.lu~u ~lll'Utl\91llJ'U'Ul~ 1r1'11'.lu 3 '1"11tl fiti ~u 1:Uimu 1:Uvi11 1rn:;; 1:U'Viuri1-:i 
u • .. . . 

1 lf ~11\0i-n:;;'!fu~~u 'l u u1 nru Yi11\9lnl'iNnu 111'itici1-:i 11 n\9l111niJ1..1 ~rn-:i'lfu ~in~ i u u1 nru i1iJ'1nYru:;; 

1~v1ilu ~-:iuff~-:i iu\911'.il-:J~ 4.4 1rn:;;\9l111-:i~ 4.5 

4.1.3.1 iJ1nml1~~nu 
. " 

w'ilnru1\9l111'1nyru:;;nn1n~111~ fiti 1lf~i11n~uu~u 1n~~u'luu111ru 
.::1.c:t ~ 131 i 1 'j/ ?t ' d.c:t ,: ,/ d ,/ e::J ~ .c:::! YllJ'liltl'Yi'lf lffY lJ 1J lJ !U'UiJl'YllJfl1llJ'lf'U 54-96 1iJt11!9f'U\91 lJtJW'ttfllJ 28-31 tJ-:Jffl!'linl9ftlff . "' 
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y l4 vv ~ ct 
4.1.3.2 Vl'l-! n.Jtl1U1'i~rl't'flJ 

TI 'ill'H1n i~vi1mHu :;;m11n~'Ut1-:i1l1~ ~-:i'V'ltJi1~u !:U'~Virntt ~l'ii-:i "l 
'J/ I I J j} 

ii~-:iii 111 ~ii1n~1Ju~u 11flYitJniitJ111ru ii t 1Jn1JolJtitiv-rrn1v i u tJ1 nru n1n~111~ 1li ~ 1 u flrilJu 
q 

ll)'J/ I cl <J} cl 'j) I cl I cl I cl cl <:::ti cl : cl 0 

i~!!fl !'H~tt'Ul'U11 !'H~tt'UllJ1-:J !'H~mu ttt~'Ul m~1:;; i-:ifl m~un1fl'ilfl m~mttmn m~ttl'Wl'U 
cl 'j) 'j) ll] 'J}ci ~ I .J'll] 'j) I cl Q.I cl '}) 

11lu\9l'U l'l'U 1lJ'Yl'Vi1Jl'UlJ'.i!1U1!'Hnl'U i~Hfl t\91-:i H mn-:i 11lu\9l'U 

4.t .3.3 A'n11w:;;'lleH~u 1uu~nw~nml1~ 
i 'U! 'll\91illff -:JJ'U tl'Ylt'Jl'U!!tt-:l'lfl~fl'Vil'U titii 'U!'ll\9l!Vl tlfll'lllfl'Vil'U 1ll'Ufll'lll 

q 'U 'U 'U 'U 

" 11 u 'Yl'.i w ~-:i Yi1iM'~utJ111ru ii 11lu ~ u 'Yl'.i w 1rn:;; V'-:iiJm1f\-amfl~1nlJ9f1mf111BuV1~ 6~-:iYi1I11'1n~ 
q 

i1m1ru:;;'llt1-:i~u~u l~Bn i u ~u11~-a:;;u1 :;;m'Yl'V'l'Ulli~Hl'lfll'i1-:inu ~-:illff~-:i iu l'ln 1-:i~ 4.3 

Amanita princeps Cor. & Bas. 1 lf~1:;; i-:iti'UlJ 

Amanita hemibapha (Berk. & Br.) Sacc. subsp.javanica 

d i <'f Cor. & Bas. ltt~'.i:;; -:Jfllttnti-:i 

Amanita umbrinolutea (Seer. ex Gillet) Bataille 

d "' jl <'f 
m~ im~tiu 

d 
Astraeus hygrometricus (Pers.) Morg !tt~lf.ll:;;(tltlU) 

d °' I 

Boletus chrysenteron Bull ll1~\91'1Jl\9llfl'.i:;;l!~-:J 

d J <'f 

Boletus curtisii M.A. Curtis !tt~f-rntt-ati-:i 
d ,; jl 

Boletus luridus Schaeffer ex Fr. !tt~f-1-:Jllt'J 

Boletus campestris A.H. Smith & Thiers 1lf ~~-:i.U11 
d °' I 

Boletus edulis Bull. ex Fr. !tt~\9\'Ul\911'.il'lfl 

d J d 
Boletus griseipurpureus CorJtt~f-1-:J'lllJ, nm~ 

d °' I 

Boletus nobilis Peck ll1~\91'1Jl\9llflttn1-:J ... 
d °' • 'i I Cantharel!us cibarius Fries !tt~lJ'UIJ ttUJ ... " 

;:t ,... -.. 
../ ../ 

../ ../ 

../ 

../ ../ ../ 

../ 

../ 

../ 

../ 

../ 

../ 

../ ../ 
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.., 
"" ~fllmA~Vll.! 

"" 
g (J> .. ,.. 

'lfl.!Vll'H\71 '"' "" "" ,.. "(J> ~ <:: g VIC ;;:i: 
;;:i: ;;:i: 

;) 

;;:i: 
,.. v;;:i: .... ,.. -.... "";:l "";:l = ~ -.. ;;:i: ;;:i: ,.. ,.. -.. -.. 

" d"'tJd ""~ ./ ./ Craterellus aureus Berk. & Curtis l'Yi~lJU rnfl, '\JlJUU'Otl 
"' 

d tJ ~ Heimiella retispora (Pat. & Bak.) Boedijn nm 'O~lJl ./ 
d I ./ ./ Lactarius glaucescens Crossl. !'11~'\Jl 

d "" 
Lactarius piperatus (Seop ex Fr.) S.F.G. l'Yi~'\J~ ./ 

G I ./ Lactarius vietus (Fr. ex Fr.) Fr. !'11~'\Jl'\111 

d 
Lactarius volemus (Fr.) Fries !'11~'111~ ./ 

Lactarius vellereus (FL) Fr. !M~nfll!il~ ./ 
"' 

d ,~ ~ 
Lentinus polychrous Lev. l'Yi~tJ~ 'W1J1JU'\J'OU 11!!'11~ 

d 
Microporus xanthopus (Fr.) Ktz. m~m 1tJYl'O~l'lllJ 

,~ ~ 
'W1J1JU'\J'OU 11!!'11~ 

Mycoamaranthus cambodgensis (Pat.) Trappe, S. 
./ 

d 0 vJ Lumyong, P Lumyong, Sanmee & Zhu L !'11~'111 11-J 

d ~ 

Russula alboareolata Hongo l'Yi~'11Ul'\Jl1 ./ 
G I G 

Russula densifolia (Seer.) Gill m~murnn ./ 

Russula emetic (Sehaeff & Fr.) S.F. Gray 
./ ./ d " 0 

l'Yi~l!~~Ul'l1lJlfl 

d ./ ./ Russula rosacea (Pers. ex Seer.) Fries l'Yi~!!~~fl'l1fll1J • 
d ~ I 

Russula violeipes Quel. l'Yi~'l1UllJ1~ ./ 
d I ./ Russula xelampelina (Schaeff.) Fr. l'Yi~fl'O 

G I 4 

Russula cyanoxantha (SehaefO Fr. l'Yi~'l1nlJ'l1flltl~ ./ ./ 
d ~ "' 

Russulafoetens Fr. l'Yi~'l1Ul11 ./ 

Russula virescens (Sehaeff) Fr. !M~ lfln ./ ./ ./ 

Termitomyces microcarpus (Berk. & Br.) R. Heim 
./ ./ ./ 

d tJ "" m~ n1fl'i}fl 

Termitomyces perforans Heim lM~tJn1fl lrlUfltl ./ ./ 

Termitomyces striatus f griseus Heim !M~tJn1fl\9l11J ./ ./ 
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'.II 
4.1.4 Uftl't'tlrJVl~tllJ'flHflll'.Jftl't't 

·. 1i1~11~n~'lfiJ~ii1l'il1lt1m~~ ~111~ftt1lJ~ hif1nm11\9lnl'i1~nu ~e:i fl 11lJ~'U 
Q.J <l.J "' ~ 'j} 

-n':IJ'W'\!l'li ~tutl.t;}lJ pH fl11lJl'lllJ'llB~ll-n'~ 

4.1.4.1 ~W't'i-0lJ 
Q.J .:::::. .Q dcl Q.J I cl I 

'il1nn1'i \91'i1'il 1~ e:i ru t1 illJ'llB ~e:i1n1fl'11'i 11ru '\ill n11\9l 1t1t11~1 t1 ~ w1111 . .. 
0 """" c:J'J) c:.1 'J)cl ""cl e:irut1ilill'l1a~1'Yi1n11 28 c vm 7 'lf'U~ flB m~fN'll11 ltl~fNUB~m m~un1n'iln m~un1nm11 . .. . 

cl -~ cl cl cl .:::::. d •q ' 0 

m~nrntIJ~ m~11~~nt1m11 m~1m~ (t1B1J) 11n~m~m1t1'\!lt1~\9l1n e:irut1ilml!nt1e:it11'U'lf1~ 29-30 c 
'U q 'U q 'U 'U 

"" "" cl cl "" cl 'J)«! cl .1 cl .1 "" cl .1 'J) 
vm 20 'lf'U~ flB m~'i~ 1~n'll11m~'i~1~nmne:i~ m~ 1a1~t1'U m~H~'lfl~ m~H~mne:i~ m~H~1w 
c:J clo clw cl clw 1cl1 cl cl 'J) cl 'J) cl1 
m~H~'lllJ m~tll'Wl'U m~lJ'UUrnn m~lJ'UUimu m~'lll m~t11~ m~t1'Ul'll11 m~t1'UllJlJ m~ne:i cu 'U u q 

" 1li~ri1m~n 1li~11~ 1li~1fln 1li~t1iJ1ij1~ 1rn~1li~11~~urnmn e:irut1iliJihuimli1ij11\9lnl'iNnu 
• .. u 

"" " 
~W't'i-OlJ (° C) 

1fUVl!'t'iVI 
28 29 30 31 

Amanita princeps Cor. & Bas. 1if~'j~1~n'll11 ./ 

Amanita hemibapha (Berk. & Br.) Sacc. subsp. 
./ 

cl 1 "" javanica Cor. & Bas. lti~'j~ ~rnl1ntl~ 

Amanita umbrinolutea (Seer. ex Gillet) Bataille 
./ 

cl i 'J)"" 
m~ m~e:iu 

Astraeus hygrometricus (Pers.) Morg. 
./ 

cl 
ltl~!Hl~(fft:l1J) 

cl <V I ./ Boletus chrysenteron Bull m~\911Jl\9lln'i~ll~.:J 

cl J "" Boletus curtisii M.A. Curtis m~H.:imne:i.:i ./ 
cl J 'J) 

Boletus luridus Schaeffer ex Fr. m~H.:J!W ./ 

Boletus campestris A.H. Smith & Thiers 

cl " ~ 'J) 
ltl~H.:J'll11 

cl <V I 
Boletus edulis Bull. ex Fr. ltl~\911Jl\9ll'il'lfl ./ 



·. 

d ,,; d 

Boletus griseipurpureus Cor. m~H~'llll, nW~ 

d "' • 
Boletus nobilis Peck m~\9l'Ul\911Jll'iCl1~ .. 

d "' .l'I • 
Cantharellus cibarius Fries m~ll'Uu il'iUJ 

"' " 
d .,, .I d 

Craterellus aureus Berk. & Curtis m~ll'Uu!Clfl, "' . 

Heimiella retispora (Pat.&Bak.) Boedijn 1l1~tlti~ll'1 
d • 

Lactarius glaucescens Crossl. !l1~'111 

d "" 
Lactarius piperatus (Scop ex Fr.) S.F.G. m~'ll~ 

d ' 
Lactarius vietus (Fr. Ex Fr.) Fr. !l'i~'\11'1111 

d 
Lactarius volemus (Fr.) Fries m~l'il~ 

Lactarius vellereus (Fr.) Fr. 1l1~cim1i1~ 
"' 

d 
Lentinus polychrous Lev. !l'i~lJ~ 

d 
Microporus xanthopus (Fr.) Ktz. m~fl'J1tJ'VltJ~\9llfJ 

Mycoamaranthus cambodgensis (Pat.) Trappe, S. 

d o •. I 
Lumyong. P Lumyong, Sanmee & Zhu L. m~l'ilTil'U 

d 'JI 
Russula alboareolata Hongo m~l'i'Ul'\111 

d • d 
Russula densifolia (Seer.) Gill nrntn'U!Clfl 

Russula emetic (Schaeff. & Fr.) S.F. Gray 

Russula rosacea (Pers. ex Seer.) Fries 

d 'JI • 
Russula violeipes Quel. !l'i~l'i'Ull.11~ 

d • 
Russula xelampelina (Schaeff.) Fr. !l1~fltJ 

d • "' Russula cyanoxantha (Schaeff.) Fr. !l'i~'l1Cllll1Clltlff 

d 'JI "' 
Russulafoetens Fr. !l'i~'l1'Ul11 
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"" "' 'lf'U~U'tt~ 

Russula virescens (Schaeff.) Fr. I~~ hrn 

Termitomyces microcarpus (Berk. & Br.) R. Heim 

tttmhnn~n 

diJ '1'3' Termitomyces perforans Heim nm n1fl fltHltl 

Termitomyces striatus f griseus Heim n1~iJa1nmu 

" 4v<vt! 
4.1.4.2 fl11'll'lf'Utl'lll'frl1i 

65 

"" 0 fltl.!lUJll ( C) 

28 29 30 31 

./ 

./ 

./ 

./ 

I I ~ .l <;..1 Q..I r/d, I cl ~ I I ~ QJ' QJ (1'.::j I 

l'l1J11 fl11911t1WUtl~fl11lJ'lf'tHYlJVfYl1ilJfll 54 % l'llJt'Yl~f-M'lllJ LY1'WfllLY~LY~'lltl~flJ1lJ'lf\HYlJ'W'Vl1ilJfll . ~ . 
96 % 'Wu ttt~~~.u'11 ~ vva~ 80 'lltJ~ttt~rnfl tl?l i11flv{h9l'1tn~ iu'lf1~~mmrtilf111114mfoTI'Vl£LY ~ 

~ ,, ,, ,, 
iJfi1 (68 %-100 %) m111'11uff'11TI'Vl£'lf1~ul'!u 28 'lftJ~ ;iv ttt~iJmn iriU'vv ttt~iJmn~n ttt~~~mtlv~ 
d.., d d.., •d•d d 31 d• d ~ d "I 

m~11uiJrnn m~11uiJhm1 m~'lll m~111~ m~11m1111 m~nv m~u~~u111111m~'.i~1~mmrn~ 
~ ~ u q ,, ,, 

d ,3'"1 d ' 'JI d _, d di d di 'JI d .., ' d .., ' 
m~ m~vu m~muuvv m~IJn1flmu m~ H~'lfl~ m~H~tttl m~1?11J11?1n1'!f1 m~1?11J11?1lfl'l1n1~ 

~ 

d .% 'JI d 'JI d ' d "" d d 'JI ' d 0 d d m~H~'\111 m~iJv~m m~'lll'\111 m~'ll~ m~ifln m~11m111~ m~11TrJ1u m~nnuil~ un~m~m1t1 
~ . ,, 

'YIV~l'llfl ~vvn~ 20 'lltJ~ttt~'.l1rnfl l\91 i11flfffh9l'1 tn~ iu'lf1~mmrtl1iJfl1111~u fflJTI'Y1£iJ1unm~ 
~ 

.:::1 I ~ Q..I Q.I efr d' ~ ~ cl d J cl cl 'j} 

11m (40 %-70 %) fl111l'lf'WLY1ll'l'Yl1i'lf1~'Wl'IU 6 'lf'W~ fltJ m~m~H~'llll m~tHl~ (1rnu) m~11u1'\Jn 

d 'j/ .., d 1 d 
m~11u111 m~'.i~ ~fl'\111 m~u~~n11n1u • ,, ,, . 

tlf mlmfl l\91 i11flv1i '.i9l'ltfl~~'W iu'lf 1~f11111'11uff'11TI'YI£ l1 ili fivm1l'ln~1~ 
,, . 

nuu fl ri1ummlf mn~ i u'lf1~f11111'11uff'11TI'Y1£ LY ~iJfi1 (70 %-100 %) ~~u LY~~ 'l u m'.il~ll 4.5 
~ 



Amanita princeps Cor. & Bas. 

1tt\Ol'.i~ lm'lll1 

Amanita hemibapha (Berk. & Br.) Sacc. 

subsp.javanica Cor. & Bas. 

d l "' 
!l1\0l'.i~ A~fl!lH'ltl~ 

Amanita umbrinolutea (Seer. ex Gillet) 

Bataille !tt\011 ~!~tl'U 

Astraeus hygrometricus (Pers.) Morg. 

d 
!l1\0l!f-.ll~(tltl1J) 

Boletus chrysenteron Bull 

d J "' Boletus curtisii M.A. Curtis !l1\0lfN!1H'ltl~ 

d J 'j) 

Boletus luridus Schaeffer ex Fr. !l1\0lfN!W 

Boletus campestris A.H. Smith & Thiers 

d J 'j) 

!l1\0IH~'ll1'1 

d "' • 
Boletus edulis Bull. ex Fr. !l1\0l\911J!\911'.i1'lf1 

Boletus griseipurpureus Cor. 

d J d 
!l1\0IH~'ll1J, ! ffll\01 

d "' • 
Boletus nobilis Peck !l1\0l\911J!\911fl1Hn~ ... 

G "' -'" I Cantharellus cibarius Fries !l1\0l1JlJIJ t'VIUJ ... " 

Craterellus aureus Berk. & Curtis 

d "' d .t 'j) 

!l1\0llltJ1'rnn, 'lllllJlJtitJ ... 

Heimiella retispora (Pat. & Bak.) Boedijn 

d _, 'j) 

!l1\0IIJtl\Ol1J1 

G I 

Lactarius glaucescens Crossl. !l1\0l'll1 
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" t ~QJCVJ 

'lfHffJllJ'lf'UtllJTI'Ylli (%) 

54-60 61-67 68-74 75-81 82-88 89-69 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 



, 
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. ,, . 
L:f -:9 CV CV d°ci. ~ cl J 

Yl11H't1 4.5 fl11lJ'lflHflJl'fY11illl'llJ'lf'IHl'UtM!11\Pl (~tl) 

" ' .t!t OJ QJ t! 
'ln'Jfl1UJ'l1lHJ'lJ'Yf't11i (%) 

54-60 61-67 68-74 75-81 82-88 89-69 

Lactarius piperatus (Seop ex Fr.) S.F.G. 

Lactarius vietus (Fr. ex Fr.) Fr. 

cl ' 
!11\Pl'Ul'IJ11 

cl 
Lactarius volemus (Fr.) Fries !111'1'111\Pl 

Lactarius vellereus (Fr.) Fr. ti'.il'lnnuil~ 
"' 

cl 
Lentinus polychrous Lev. !11\PllJ\Pl 

Microporus xanthopus (Fr.) Ktz. 

Mycoamaranthus cambodgensis (Pat.) 

Trappe, S. Lumyong, P Lumyong, 

cl 0 "'' Sanmee & Zhu L. !11\Pl'l11nllJ 

cl 3) 

Russula alboareolata Hongo !11\Pl'l1lJ1'1J11 

Russula densifolia (Seer.) Gill 

Russula emetic (Sehaeff. & Fr.) S.F. Gray 

./ 

./ 

./ 

Russula rosacea (Pers. ex Seer.) Fries ./ 

cl 3) ' 

Russula violeipes Quel. !11\Pl'11lJllJ1~ ./ 

cl ' 
Russula xelampelina (Schaeff.) Fr. !11\Plfitl 

Russula cyanoxantha (Sehaeff.) Fr. 

cl 3) "' 

Russulafoetens Fr. !11\Pl'l1lJ111 

Russula virescens (Sehaeff.) Fr. ti'.il'l lfln 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 



68 

.d ~ Q.I Q.I cfd Q cl J 

Vll'iHfl 4.5 fl1llJ'lf'U't1'lJVO'l1i'Yl'YflJ'lf'IHl'IJB~!'IHl (~lB) 

" I ~<Vvt! 

'l1l~fllUJ'l1lHflJ't'll11i (%) 

54-60 61-67 68-74 75-81 82-88 89-69 

Termitomyces microcarpus (Berk. & Br.) 

R. Heim !M~ilinn~n 

Termitomyces perforans Heim 

cl - ' 11 ' ~ 
!l1~IJ'11n 1num.1 

Termitomyces striatus f griseus Heim 

1M~ilr11n\9111J 

4.1.4.3 fllll.llUum~HlH (pH) 'IJB~~'W1Jj!1tu~'Y'11J!M~ 

./ 

fi1 pH m1:1J1lJum~-~H 'IJB~~u1u1Jjnw~wrnl1~·rnufl 1\91 i:JJflu{i'i9$1 

d ' ' t cl J q J .,:::i, q .,:::i, d.d J ' ~ ~ t ?I 
lJfllBQ'i~l11H 6.0-9.0 !l1~'t1'1'W !Yityln~ !'W~'U'YllJfll pH 'i~l111~ 6.8-7.2 9$'lflB11!1J'Wm~!t'1~l1J't1' 

cl 9) cl cl.,:::i, 3.1~ i 3.1 cl jl~ t=:!J cl dt 

mmrnv 1tlum~nu i~inB1J'Yl'll1lJ~ vrnTum~ 1m~uu (lJfll pH 7) 1m~m~m1t1'YlB'l\9llfJ (lJfll pH 6) 

1llu1l1~~i:ivhJnu iiji~ \Vl~1m~.:.i1u\911'i1.:.i~ 4.6 

6.0-6.9 7.0-7.9 8.0-8.9 

Amanita princeps Cor. & Bas. 1i1~'i~ hn'll11 ./ 

Amanita hemibapha (Berk. & Br.) Sacc. subsp. ./ 

cl 'i "' javanica Cor. & Bas. !ll~'i~ 1~rnmrn.:.i 

Amanita umbrinolutea (Seer. ex Gillet) Bataille ./ 

cl 
Astraeus hygrometricus (Pers.) Morg. !ll~lNl~ (mJ1J) ./ 

cl "' • 
Boletus chrysenteron Bull !l1~\911J!\9llm~!!~'l ./ 

cl ,; "' 
Boletus curtisii M.A. Curtis !l1~f-M!l1'1€J'l ./ 

cl ,; ~ 
Boletus luridus Schaeffer ex Fr. m~r .. mw ./ 



Boletus campestris A.H. Smith & Thiers 
d ,J j/ 

ll1~H~'IJ11 

d "' ' Boletus edulis Bull. ex Fr. !l1~\llU!\lll'H1n 

d ,; d 
Boletus griseipurpureus Cor.!l'i~H~'\Jl.I. lffl.I~ 

d "' ' Boletus nobilis Peck 111~\llU!\lllfl'Hnl~ .. 
d "' - 11 ' Cantharellus cibarius Fries !l'i~l.J'l,JlJ 'Hill 

.. u 

d w -1 d 
Craterellus aureus Berk. & Curtis !l'i~l.J'Uutnfl .. . 

Heimiella retispora (Pat. & Bak.) Boedijn 

d -1 j/ 
ll'i~lJB~l.11 

d ' Lactarius glaucescens Cross!. l'H~'\Jl 

d = 
Lactarius pi'peratus (Scop ex Fr.) S.F.G. l'H~'IJ~ 

d ' Lactarius vietus (Fr. Ex Fr.) Fr. l'H~'\Jl'IJ11 

d 
Lactarius volemus (Fr.) Fries l'H~'Hl~ 

Lactarius vellereus (Fr.) Fr. l~~nmrtJ~ .. 
d 

Lentinus polychrous Lev. l'Hf\lJ~ 

. d 
M1croporus xanthopus (Fr.) Ktz. l'Hflfl'.iltl'VlB~\lllfl .. 
Mycoamaranthus cambodgensis (Pat.) Trappe, S. 

d 0 _.1 
Lumyong, P Lumyong, Sanmee & Zhu L. l'Hfl'Hlnl'U 

d j/ 

Russula alboareolata Hongo l'H~'H'Ul'\Jll 

d ' d 
Russula densifolia (Seer.) Gill l'H~tll'Ulnfl 

Russula emetic (Schaeff. & Fr.) S.F. Gray 

d 
Russula rosacea (Pers. ex Seer.) Fries l'H~U~~fl'HnllJ . 

G j/ I 

Russula violeipes Quel. l'H'1'H'Ull.11~ 

d ' 
Russula xelampelina (Schaeff) Fr. l'H'1flB 
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6.0-6.9 7.0-7.9 8.0-8.9 



; 

;. 

~-
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"' a 
iti1-.lfl11'tnUum~-~H (pH) 

'tiU~Al'i~ 

6.0-6.9 6.0-6.9 6.0-6.9 

cl ' "' Russula cyanoxantha (Schaeff.) Fr. l'l1~lH'llJ'\Hlltlff ./ 
cl 'j) ~ 

Russulafoetens Fr. !l'i~'\1'U111 ./ 

cl 11 Russula virescens (Schaeff.) Fr. !'11~ fin ./ 

Termitomyces microcarpus (Berk. & Br.) R. Heim ./ 

cl iJ "" m~ n1m1n 

clil ,.'j) Termitomyces perforans Heim !l'i~ n1f1 f1'U'Otl ./ 

Termitomyces striatus f. griseus Heim ltt~iln1f1Vl1U ./ 

v 
A11ll!'Ull'UMHtH 4.1.4.4 

fl11l.llrU'l.lu ff~ iuu~11w~1~u~1-ori1~1tt~lifi1-orii 'U'lh:J 150-1,800 Lux .. 
un~ 1'11 ~~'Vluvi1~u111w~liri11rn.Urn1 ff ~~lff~fi-u 1tt~iruil1~mrn~1tt ~~rn~1flttn1~ ~~lifi1-uri 

q 'U 'U 'U . . " 
i'U'lh~uff~ 150 Lux ri1t11tt~TI'VlUVJHU1nwliliri11m.Urnm~ff~ff~fl'O ltt~H~'lllJ lifi1 1,800 Lux 

"' . 
" . 

ff1'U i ltWU'U fl11l.ll'lll.lll ff ~lifi1-ori1 ~'11 i1~ 200-1,600 Lux ~~ll ff~~ i 'UVl11 l~ll 4. 7 
u .. 

Amanita princeps Cor. & Bas. ltt~1~ 1~f1'll11 

Amanita hemibapha (Berk. & Br.) Sacc. subsp. 

cl 1 "' javanica Cor. & Bas. !'11~1~ ~f1!'\1n'O~ 

Amanita umbrinolutea (Seer. ex Gillet) Bataille 

cl "I 'j) "' 
!'11~ iffl~'O'U 

cl 
Astraeus hygrometricus (Pers.) Morg. llt~lHl~(fl'OU) 

cl ~ ' 
Boletus chrysenteron Bull llt~VIUIV!lf11~ll~~ 

cl J "' Boletus curtisii M.A. Curtis l'l1~H~lltn'O~ 

cl J 'j) 

Boletus luridus Schaeffer ex Fr. llt~H~lltl 

' v 'ti1~ffJlll!'Ull'U6~!HI~ (Lux) 

100-500 501-1,000 1,001-1,500 1,501-2,000 



. d ,; 'j/ 

Boletus campestris A.H. Smith & Thiers !Yif!H-:J'\111 

d "' ' Boletus edulis Bull. ex Fr. l'l1fl\91U!\911)1'lfl 

d ,; d 
Boletus griseipurpureus Cor. l'ttf!H-:J'lllJ, rtllJfl 

d "' ' Boletus nobilis Peck l'ttfl\911Jl\91lfi'tHl1-:J 
"' 

d "' _ l'l ' 
Cantharellus cibarius Fries l'ttfllJ'UlJ !Vitll 

"' " 
d "' -' d Craterellus aureus Berk. & Curtis l'ttfllJ'U\Jn'lfl, 

,, 
"" 'j/ 'lllJ'U'UOV 

Heimiella retispora (Pat. & Bak.) Boedijn 

d -' 'j/ l'l1f1110fllJl 

d ' 
Lactarius glaucescens CrossUVifl'lll 

d "" 
Lactarius piperatus (Scop ex Fr.) S.F.G. l'ttfl'IJ-:J 

d ' 
Lactarius vietus (Fr. Ex Fr.) Fr. !Yifl'\Jl'IJ11 

d 

Lactarius volemus (Fr.) Fries !Yif!Vilfl 

Lactarius vellereus (Fr.) Fr. IMflnflUi1-:i 
"' 

d 
Lentinus polychrous Lev. l'ttf11Jf! 

. d 
M1croporus xanthopus (Fr.) Ktz. !Yiflfl'.i1£J'YJO-:J\91lfl 

"' 

Mycoamaranthus cambodgensis (Pat) Trappe, S. 

d 0 _J 
Lumyong, P Lumyong, Sanmee & Zhu L l'ttf!Vilnl'U 

d 'j/ 

Russula alboareolata Hongo l'ttf!Vi'Ul'\111 

d ' d 
Russula densifolia (Seer.) Gill !Yiflm'Urnfl 

Russula emetic (Schaeff. & Fr.) S.F. Gray 

d : 
!Yifl!lfl-:J'UlVilJlfl 

Russula rosacea (Pers. ex Seer.) Fries 

d 'j/ ' 

Russula violeipes QueL l'ttf!Vi'UllJ1-:J 

d ' 
Russula xelampelina (Schaeff.) Fr. IYlflflO 

71 

100-500 50l-J,OOO 1,001-1,500 1,501-2,000 



72 

I y 

"' " 
'tfl'iflll'lU'UlJ'U6.:JmH (Lux) 

'tfl!~Ul'i~ 

100-500 501-1,000 1,001-1,500 1,501-2,000 

cl ' d 

Russula cyanoxantha (Schaeff.) Fr. !l1fllHU.J'l1nltlt1' ./ 
cl 3) "' ./ Russulafoetens Fr. !l1fl'l1'U111 

cl ll Russula virescens (Schaeff.) Fr. !l1fl 'fln ./ 

Tennitomyces microcarpus (Berk. & Br.) R. Heim ./ 

cl iJ "' !l1fl n1f1'ilf1 

cliJ ,.3' Termitomyces perforans Heim !l1fl n1f1 f1'UBtl ./ 

Termitomyces striatus f griseus Heim t'!1f'IUn1f1~11J ./ 

. ,, 
'illf1f1l'Hll'.l1'illttfl'.lli'WiJ11~~j~ ii~1'U1'U1'J1~Yiwm1'~1111~ 34 'lfU~ 9 Family 

"'"' _1113'"' i d lJnfflHU::::'Yll~f)ltlfll'W ff'.ilJ ~~~tiff~~ 'Um'.lWYI 4.8 • 

Amanita princeps Cor. & Bas. ltt~'.l:::: 1~f1'lll1 

Amanita hemibapha (Berk. & Br.) Sacc. 

cl 1 <"! subsp.javanica Cor. & Bas. !l1fl'.l:::: ~m'VinB~ 

Amanita umbrinolutea (Seer. ex Gillet) 

cl 13'<"1 
Bataille !'11~ tl'l~B'U 

Astraeus hygrometricus (Pers.) Morg. 

cl 
l'l1~!Hl::::( tlBlJ) 

cl "' ' Boletus chrysenteron Bull !l1~~m~1m::::u~~ 

cl ,1 <"! 

Boletus curtisii M.A. Curtis !'11~H~!l1nU~ 

cl ,J 3) 

Boletus luridus Schaeffer ex Fr. !'11~H~lltl 

.. 
fllllJ.;l! 6Wl'iilij 

q .. 

(%) ( oc) 

67 30 

85 30 

85 30 

60 31 

92 30 

80 30 

90 29 

pH 
(Lux) 

"" 1600 7.2 lJ.tl.-f1.tl. 

770 7.2 'W.'fl.-ff.'fl. 

1030 7 ff .'fl. -f1.tl. 

395 6.5 'W. fl. -iJ.tl. 

700 6 iJ.tl.-ff.fl. 

789 

"" 1000 7.2 lJ.tl-~.fl. 



Boletus campestris A.H. Smith & Thiers 

cl .J 9) 

m~vM'IJ11 

cl "' ' Boletus edulis Bull. ex Fr. m~~1H~l'n'lfl 

cl & cl 
Boletus griseipurpureus Cor.!l'i~H~'\Jll, !ffll~ 

cl "' ' Boletus nobilis Peck m~~1H~l.fll'i'01~ 
"' 

cl "' - l'l ' Cantharellus cibarius Fries ll'i~lJ'Uu !l'itu 
"' " 
clCOJ cl~ 

Craterellus aureus Berk. & Curtis ll'i~ll'U~l'Otl, '\Jll'U 

Heimiella retispora (Pat. & Bak.) Boedijn 

cl .I 9' 
m~uti~m 

cl ' Lactarius glaucescens Crossl. ll'i~'\Jl 

cl "' Lactarius piperatus (Scop ex Fr.) S.F.G. ll'i~'\J~ 

cl ' Lactarius vietus (Fr. Ex Fr.) Fr. ll'i~'\Jl'\111 

cl 
Lactarius volemus (Fr.) Fries ll'i~l'il~ 

Lactarius vellereus (Fr.) Fr. l~~'Otl!!lJ~ 
"' 

cl 
Lentinus polychrous Lev. ll'i~lJ~ 

cl 
Microporus xanthopus (Fr.) Ktz. m~m1tl'Yltl~~lt;J 

Mycoamaranthus cambodgensis (Pat.) Trappe, S. 

cl 0 _.1 
Lumyong, P Lumyong, Sanmee & Zhu L. ll'i~l'ilTil'U 

cl 9) 

Russula alboareolata Hongo ll'i~l'i'Ul'\111 

cl • cl 
Russula densifolia (Seer.) Gill m~m'Urntl 

Russula emetic (Schaeff. & Fr.) S.F. Gray 

Russula rosacea (Pers. ex Seer.) Fries 

73 

(%) ( °C) (Lux) 
pH 

93 28 1552 7 tl.fl.-tl.tl. 

92 30 201 7 tl.fl.-tl.tl. 

54 29 1800 8.9 !ll.tl.-tl.fl. 

94 30 150 7 tl.fl.-ff.fl. 

78 29 200 7.2 tl.fl.-ff.fl. 

76 30 150 7.1 tl.fl.-ff.fl. 

96 28 950 7.1 !lJ.tl.-tl.fl. 

"" 79 29 700 7.1 ll.fl.-ff.fl. 

90 28 512 7 tl.fl.-ff.fl. 

93 28 713 6 !ll.tl.-ff.fl. 

79 30 470 7.1 l"l.fl.-ff.fl. 

70 31 350 7.1 tl.tl. 

57 30 750 7 ff.fl.-tl.l"I. 

78 31 1200 6 ll.fl.-1Lfl. 

"' 74 30 197 6.5 ll.tl.-ff.fl. 

55 30 370 7.2 !lJ.tl.-ff.fl. 

86 29 400 6.5 fHl. 

77 30 800 7 l"l.fl.-tl.tl. 

69 31 100 7 .1 lUl.-fUJ. 

0 



cl ~ ' 
Russula violeipes Que!. !'11\91'H'Ul'.IJ'1~ 

cl ' 
Russula xelampelina (Schaeff.) Fr. !'11\91f10 

cl ' "' Russula cyanoxantha (Schaefl) Fr. !'11\91'Ho'.IJ'Hflltlff 

cl ~ "' 
Russulafoetens Fr. !'11\91'11'Ul'1'1 

Russula virescens (Schaeff.) Fr. !M\91 lflft 

Tennitomyces microcarpus (Berk. & Br.) R. Heim 

1ttl'1tla1n~fl 
cl ti l<J '~ Termitomyces perforans Heim !'11\91 ft'1fl lfl'UOtl 

Termitomyces striatus f griseus Heim 

1 li \91 ti a in ~rnJ 

74 

ml~ 

pH 
(%) ( oc) (Lux) 

90 30 376 6 fUJ. 

75 30 450 7.1 f1.fl.-f)JJ. 

75 30 450 7 l'.IJ.tl.-ff.fl. 

60 31 460 7.2 f1.fl.-f1.tl. 

"' 92 29 350 7 '.IJ.tl.-'W.tl. 

80 28 1550 7 fl.fl.-ff.fl. 

75 28 450 7 lJ.tl.-ff.fl. 

90 28 1300 7 'W.fl.-f1.fl. 

m1ilnmft11:1J11mn11 mt1'Uo~1li \91 i m'.hi~~i' ~ 1'U~O'Y1t11'Uutt ~'lfl~fl'Wl'U . "' ,, 
i~tt 11'1'ilflo'Um Y\1m1rl111'iluo~1ntJA'1od1~1lf191 1$io'Uo~ 1-2 fli' ~ 'W1J11ii1lll'1uo~11'U'W1\91 i my 

,, 
odtt mt1mi:1J m1 ~lll 'U m'if \91llt1floom ll'W ii11'1 tJi''W "' . 

' "' ,, 
91~'WlJ11ii'JfiJ1'11i'.f 191..1~11'.IJ\91 't'Um1iln£11l'l~'t'Uu 2551-2552 ~i'U1'U 34 '!fu\91 

' ' ' Q,J ..:::! Q,J QI Q QI d d 

l')~~l'JUYI 4.l llo~ll'ill'"l~oflllW~lll~'ilW~l'UTYltll l')~fll'W'Yl 4.1- fll'W'YI 4.35 
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.,i 
ill'vt't'I 4.1 a, b = Basidioscarps, Amanita hemibapha (Berk. & Br.) Sacc. subsp.javanica Cor. & Bas 

.. 
"I "I Q '1 ' I "I 
~ tltl'U 1 !'11 \Pl 'II 'Yi l'\.H '\HHM 

4 ~ J 
~tl1fltllfllir~1 Amanita hemibapha (Berk. & Br.) Sacc. subsp.javanica Cor. & Bas. 

CV 'j) a1tl l C\ la1a,1o' 
ilfl'i:IW~flHflltl.fllft fnll.H'lllJUff~ 770 'tlflcif fl111J'lf'Uh.!\Pl'U 13 % fl111J<Jf'Uff1JVl'V11i 85 % 

"" "" 'QW'YiiJl.l 30 fl~fl'l!9f'tl!9fl'Jff pH 7.2 

~ d Q.I .et I d.et j} j) I -=i, ~ C\ 

H1'111.11fl\Plflfll.l'tlfl'l:ltu~t'j l'J'U~ 1.1 nm~'Yil.l 1fl\Plflfll.lffffm 'lll.11Jlflfl1l'U 'j nru fl'U "l 'lJ'j nru rn'U "l 
" 

ij ff m ~fl~ cifl'U 'YI 1 flm ~ fl~fl1.1 ff1.1 1i1flflll'Jl'U'YI1.11n1P1 fl nij ff'll i 1fl1.1 m ii fl~ cifl'U H1'\11.11n\Plflfl~ l'U 

~flu~ 1P11.J'tlll'J'llfl'U'Yi 1.11n \Plflfllj fln1:1 ru ~~\Pl! ~'Wt ff'U \Pl 'j ~ 'II fl'U'Yi 1.11fl\Pl flfl\Pl 1.111 l'J'U tt'tl~ 'Yi iini ~'U fl ~'U 
~ ~ 

Q I -' 'JI 'JI "" 'JI "" 
!!'IJ~!!\Pl!IJ'jl~ 'IJ'Ul\Pl'llfl~fll'U\Plflflfl11~ 0.8-1.3 !9f'U\Pl!1J\Pl'j l'Jl1fll'U 5.0-13.0 !9f'U\Pl!1J\Pl'j 1~!!'\11'\.J 

lji;i' fl'l:I ru~ t~'U !!H'Utgfl'U i~ "l 'II fl'U1~!! 'Yi 1'U 'Yi iim~'U fl ~'U lj 1~u 'Yi 1'U 1 1~ 'II 'Ul\Pl 1~!! 'Yi 1'U ,,f fll'Jl'Jl 1 

C\ ... I 'j} .et.et .etQI '3J 'j) 'j} QI ?I Jt 3J .Q, <)' 
0.8-1.0 !9f'U\Pl!1J\Pl'j IJ'tlflfl'\11.l 1Jff'IJ111J'tlfl'l:IW~fl'tlll'Jfl1l'J 'llfl'U\Pll'U'U'U'Yil'Jfl!IJ'Ufl'tl'U '111.J'lJ'j!'JtlJ !fl'U • • 
nl'U \Plflfl~ljflfl'l:I ru~ 1 ilnrn~flflfl! ~'Um~ iiJ 'j l~ tJ!'JfYl'Vl I'll !fl\Pl'U'U ~'U 'i'J'U!! 'tl~~'U 11'U iJ 'U 'VI 'j ll'J 

~'Ut~'U\Plflfl!~l'J1 "l '111m~'Ufl~l.l iJ'j~mru 3 - 5 \Plflfl tfl\Pl\Plll.l'tll'Utt'U 1rn~my11Vln t~'U'U1nru 1ri~ "l 

""' • -• • <:t ft1J'Vtir1Jtl1 ir'U11 

auo1 'j iJ'i1~'VIH1fl~l~ H1ffi1fl{t1l'J'U HU ~'Ul~ ffiJfl{ flll'Jll'i'mi'fl~ 1l'tl'Vl'j'jfl'Ulff'1lrnff 
~ . 

'll'Ul\PlffiJfl{ 7-9 x 5-7 µm 

ii~ QI C\ rlQ.I o'ci. 
mmn101-3tl'i 'jl'lf'UWCVl\Pll'Jffm'U (2550: 42); fl'U~fl 11'\.J'Vl'jfl''jl'.)'tl !!'tl~fltu~ (2551 : 130) 
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.. 
.fll'VfYI 4.2 a, b = Basidioscarps, Amanita princeps Cor. & Bas. 

4 Q, t! 
'lfOl'YltllflUl~"i Amanita princeps Cor. & Bas. 

' ' 4 <!I <l Ill ' ' 
'lfOOU 1 m~ !'\J'\11'U'\J11 

., ., 
Kfl1:1w::r1Hmt1m'ft m1m,r1mm 1600 ~ncH' m111~'U'l'U~'U 10% m111~'Uff'11~'Vln 67 % 

= "' ~ill'\1f.Jll 30 t1-:JfYWlHH9fUff pH 7.2 

., ., 
iHt'\J11t111 il w11ci'U~ !dill rn'U "l nm-:i'\1111n~t1fllj U'\J 11'1.J 1ci !U ti mu 'l 'U '11111n~ tifllj U'\J 11t1m m 

'\Jt1'U'\1111fl~tim1U'UU'1~'11Vfl!~'Ufl~'U'\J'Ul~!~fl '\J'Ul~'\Jt1-:!'11111fl~t1fl 5-10 x 5 x 15 !9f'U~!ll\911 

'\1111n~t1mtl11~'11n~1u fl1'U~tifl ljif'\J11timm UH'Ufl1'Urn-:i!1u'U 1:J'l1vm~'UYl'U!~ tiu fl1rntl11~ 

'11fl~1U ~1'U1'Ufl1'Utl1~1Jlill 7.0 - 8.0 fl1'U ~ti 1.0 !9f'U~!ll\911 '1fl1:lill~fl1'U!~'Ufl1'U1:J~~fll'U fll'U~tlfl 
., 

d..d .c::t, 'j) d. ~ 'l 31 d..d 31 .d 'j) 'l = 
llff'\J11'U1'1 H1fll'U~tlfl!'JU'U !'UtlfllU 'Ufll'U~tlflllff'\J11 fll'U~tlflfl'11-:JU'1~1J!ff'U U\911-:i'U'J!dill 

d.d QI 'j) d I ti 'j) .c:i_ .c::t, .c::t, 

'Vlll'1fl1:lill~fl'11-:Jfll'U~tlflU'\J-:!U\91! 11~'\J'Ul~'\Jtl-:Jfll'U~tlfl 10-20 x 1.2-2.5 !9f'U\91!ll\911 'U!1fY1'VlU1 . ., 
!fl~'U'U ~'U i 1'1.J U'1~~'U 11'1.J ti 'U 'VJ'j lU 'U1 !dill filjfl 1111~'1.J '11 rmn~'U1 !dill '11'1.J M'U lj mU'm~ ntl~ tl'U 

" ., ., ' 

ti~ Tirnli~!fl~~'U!~'Uflzj11 "l '111t1~m~'U~t1m~u1 "l Tirn~'Wflzj11 1h~mill 1-2 ~tin !~'U~tifl~ll 

~Q, QI .t:), r/QJ rid 
!Ofltfl"iOHO-:J 11'lf'Uill'l1\91Ufftll'U (2550 : 46); tl'U-:ifl '1'U'Vl1fYrn'1 U'1~flill~ (2551 : 136) • 
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illft~ 4.3 a, b = Basidiospores, Amanita umbrinolutea (Seer. ex Gillet) Bataille 

4.::::. rJ 
~8l'Yltnffli;l~'l Amanita umbrinolutea (Seer. ex Gillet) Bataille . ,, ,, 
il'flllW~'YIHflUJ.fll'W vmhm~nwfi~'W ~W'ttJJiJ 28.5 °c fl'11l.l~'Wffl.l~'Yl.fi 89% pH 7 

fl'11l.l!~l.1Uff~ 580 Lux 

'j/1 d' .c:::::i. d..c:::S. IQld.Q.1<61 l'j/ ..::::t, 

!ff'WHlfl'WtlfH'll~ 2-4 x 4-5 !9fU\9l!lJ\9l';i fl';i1Jff'll1'1'll'Wl~U'Vllfl'W mJ~\91'1fl'WU'W'W fll'W 'll'Ul~ 1 x 1.5 !C)f'U\9l!lJ\9l';i .. 
d. ... I .c:::::i. d <;" 'j/ .d i I I i 'j) ~ Id .d 
mIJ'Y!Hm~1JtJfl m1n1u 1fl'Ufll'U1Jl'UtJVfll.l'll'UWI mun11 mti ummi~mn~ 11.1vum\9ll.l'Yl'il~ 

.. u ,, 
i1il'l1111rn~i1utiu ilm tiv~tJu tl wn-a !:Wi11~1m 1uu~i1tJ-anntt1.11 fl'Ufi'1u ~Vflff'll1'1 tJ1nn~1~';i tJ . .. 

d. d. a.1 .c:::::i. .c:::::i. J .d C:., 11) ... I ~ .c:::::i. i ...'I .c:::::i. jJ 

'VIHm~1JVfl m1m'Vlt1l.I -amiw~fll';j!fl~ !fl~'ll'U~nm~t11 m~'illtl'Y1'1 rnU'U'W'U~'W 'UIJl~rnrn~ 

il111Jtu'il'W1 ';ituu-a~il11~~-r ~ 'Wu'lf1~1$ivuriut1wu 
u 

'.II ""' 'JI 
!8fli;f118lUl~ !fl'hll.I ff';itltl'Yltl~ (2537 : 122) 
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' 
mrtn 4.4 a, b = Basidioscarps, Termitomyces microcarpus (Berk. & Br.) R. Heim 

4.. • ( k ) . ~81'YltllflliJ\il1 Termitomyces microcarpus Ber . & Br. R. Heim . ., ., 
iln1:1w:::r1Hnu.1m'W vruh..1u1nw.Yi~u ~W.'YlfJlJ 30°C m111~uil11~'Vl-fi 92% pH 6 

9) 

fl1111!'\J11Uff-:J 246 Lux 
., . ., 

tf'w91u1rim fliJ1m-H~ fftl11u111~u11'.lu~vm~u1m:::~~m:::mm1'.lunzj11'l'YlajuuYi'W~'U . ., 
YiihrnmJmn 'lm'ht~-:ii' -:i il11'1JW'il'ffi'jtu il1~u~mfo1:1w.:::ilw.;nu1'Vlm Y1111m~~ ff'\J11u1ri 'j"U111 

u ~ ~ 

Ufl~'Y1111flffJ wnriciti'W ~ -:J'il:::'ill-:J'YllU1 u1rlti~flfl'IJl'W!~ll~ H1!~ U'IJ 1if fl'IJl,:j !~'UHlt;f'WVflrtl-:1 
1-1.5 !C]f'U~tll~'j fl~'!Jff'\Jl1'W1rt n~1-:i 1-2 iJriilmm 1~~~~~nuf11u t1m~'j-:JU112-4 x 0.1-0.2 tC]f'U~111m 

., 
i fl'W f11u iltl i~ iriciti'W H1t~ uu ~'IJ<Jf 1-:i t~fl'W m fl tl lf111 ~-:i if -:i l'l lfl 11 vm i 'W 1J 111w. ~'!...! 11uu ri::: 

~'W11uu'U'VlllU 

v.r::::.. QI~ r1Q,I rid 
!8fliJ11tlH8-:J ll''lf'IJW.C)'l~Ufffll'U (2539 : 36); fl'U-:ifl 'il'U'Yllfl'lfJrl !!rt:::fltu::: (2551 : 190) 
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.,; 
ill'Vftl 4.5 a, b = Basidioscarps, Termitomyces perforans Heim 

4 ~ d 
'lf6lfltllffltl~1 Termitomyces perforans Heim .. 
<!I <!I d , I tl , >I 
'lft>t>U i m~Dnlfl ,mrnu 

~ ~ 

iln11~ri1-um.1m'W m1llt'li'll11m 230 '1'nci1 m1ll'MtJitJ~'U 122% m1ll'M'Wil'll~'Vln 75% 

"' "' f;!W'111Jll 28 tl~ffW!HUClHHl pH 7 
~ 

iw91u1m1 ttmn~un ""m~ 1-2 x 2.5-3 1cirtJ~t:1.J\9l'j iY'll11iih~cJr~1:Unu1t11~ 'llt1'Utt:1.J1n 

ds't alt 'j} j} I dd ~Q.I ="~e: 'j} 

m ~ mmnrntlltillti~ 111n~1tJ'U'U :1.Jt1~111n~1tJ m~m'U fi'j'lJ ~ti"~ mfln£Jw~m'W 'j1 1tJ t1tt :1.J1n~1tJ 
. ~ ' 

i tJn'1'n£Jw~fiutJiill dju<fhtt~unrn~uH" !:Uiu~tiuiY fl1'U~un niY'll11 fl1rnm~n'Uti'1un'lltJ1~ • 
'llt1~fl1rnvi1nu fl1rn1 t1~1'11'llm~1Yi1nu fl1 'Un'llm~'UN 'llt1'U'llt1~fl1 'Utt ilm~ u~ifo ti'1u ~un 

n'ju~1~t~'W'VlHm ~'Uun ~1'llt1~ti'1u11 ti'U irn~nri1u'llu~u:1.J~~~'j1mVit1:1.J ti'1u nfi 11:1.Jm ijt11 !:Un .. 
,,j 3J i \I) Id d .C:::::. Q.I <::::t. Q d QI 

!tltl'11ll fi'W !!fl~ !lllJ1~!!'111'U'jtJ'lJ~tlfH'l1~ 'll'Ul~ 1-L5 x 4-4.5 !cif'W\9l!lJ\9l'j flfl'hlW~'VHff'hl !'11~:1.Jflfl'hlW~ • 

-· • "' "' -1 .. tl'U611~'j H1'll'j'll'j~ 'll'Ul~'fflJ'[)'j 2-5 x 5-6 µm • 
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mvtfi 4.6 a, b = Basidioscarps, Termitomyces striatus f griseus Heim 

' 4 .,, d 'i 'i .I "' 
'llt>tn'lltu mfl tfl'W, 1riuummnnmrn.1m'Yl1 

u 

' 4 ... • 
'llfl1fltllffUTVl'i Termitomyces striatus f griseus Heim . ~ ~ 

il°'fl'Htu:::m-unt1m'W vmiu1J1nwfi~u ~tu'tt.f.JlJ 30°c f111119'fuiY11~'Yln 78% pH 5.5 
)/ I 'JI I 

3J Q,I ~ ~ ?I .:::::t QI ~ ~ .:::::t..::::1 .... I i 
fl1111!'\J11Uff~ 356 Lux '1f11'ltu:::fn'Hf1'1 '\J'WlU'Wfltlf1!flt11m:::'ilflf1'.i:::'illtl1J'W'Vl'Wfl'W'Ylll'iHl1lu'11f1 'W 

,, 'JI ,, 'j/ 

tl11utu'il'Vl'i'itu iY'tuiil'W1'Ylm 11111rni'.ifl ih.J wn'10111'Yl1 iJ 1\9l1'1011milo~ iJ 1\911'1011tr11 111tiiJ1\911'1!!'1~ " .. 
'j/ I r/ .C:. d ~ QI I ~ fj/ a I ,J 

!ffWflrl''UtJf)(ll~ 4-12 !9f'W\91!1l\9l'i fltlf)!'tt~Wtltl~tltl'W!U'U'iUflmt1m1t1 !1ltlUf1'il:::'\Jt11tl!!H'\J'W f1"1~'11111f) "' .. 
"' jl d jl .,. "' "' jl "' d ~ "' .:'I • ,,j 

'1Bf1ff ff11! m:::u um nu Btl H1!'i t11J 11 !ff 'W mt1'1:::m tlfl'Yl '\JB1J'tt 111f19f ~u f1'\Jlfl!u u 'i B~'illf1'\JB1J!11 Bfltlf11Jl'W .. 
ri11J ff'\J11u~11u~t1u11'.luil'\J11t111'1f11'Vl~tl'W iiJ~"~~n1Jn1u n1u ff'\J11u1" t111 4-10 19fu~11J\9l'j .. 

~ 

1iVu~1rl'uaom~ o.5-219fu~111\9l'i 1riun1uimu u~111t11miu'ilui1~ i'~umo iifomlu ff'\111 i'.i"n'hltu::: .. " 

11'.lwiVu it111t111J c-i u'i:::munumlu 'Vl1J i mh~1~ti'W'Vlf'J1'lfllfl1l-mntJ1ri11 'Vl1J i u1J1 nw ~u 'iTw 1rn::: 

~u '11uuu 'Yl'i1t1 

... . . "' : 
'W'll'WtTur>1 ffm\9l1'1t111'1f11'Vl .. 
tTUtli iYJ1\911'1!~tl c-i tlll'lfll~~tl'W ~1!1ti1J HU~1J1~ '\J'UlflffUB{ 5-8 x 3-4 µm 

v .C\ Q,I .-=:i. rl Q,I rl .-=! 

mfltTl'ir>Hr>~ 'il'lf1JtuC}'l\9lt1ffmu (2539: 56); timfl 'il'W'Yl'irl''if:J" 1m:::riw::: (2551 : 193) 
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ill'Yt~ 4.7 a, b = Basidioscarps, Bo/etus chrysenteron Bull 

4 ,§ 4 d Q,I ' 

'lftl't'fUnJ~H !'11~ll'l1H\9llf1'i:i:ll\9l'I 

;tll'flf.llflUTVl'i Bo/etellus ananus (M.A. Curtis) Murrill 

4 4 d 
'lftltl'U , !'11\91'\llnltl 

~ ~ 

iln'UW:::'flHflUJmvt m1111.u'11uff.:i 700 '1ncif m111.j/uiu~u 14 % m111.j/uiY11~'Yln 92% 

"" "" QW'ttt,)ll 30 tl'lffWlHWlWff pH 6 

u ~ .o:::::i. ..::t.ct: a ..:s. Q.J .:::::1 d 
tltl.!!l'U1'flf.11'tt1J 1f1\9ltl f1 1'11'tt 1J 1f1\9l tlf11J ff'U 1\911'1 thH 'tt fl ti 'I 11'1 f1£JW:i: 'll1'll':i:;:1J ff:i: lf1\9l 

u~ 1tJ u H1'tt 111n \9l tin H1'tt 111 n\91 um1 ~ .:i m nij mrn::: I ij mu t11 ~ \9lij u 'll titJ tt 111n \9l un" '1 n£J w::: . ~ ~ 

'tt vmilu flil'U 1rn::: Q f1'll 1\9llJl 'I ff 1'U l u tlflltl i 'U 'tt 1J 1f1\9l tlf1" ff'll 11tllll'tt ilt1 'I ~ llfl ~ltivl tl'I u llrn:;: . ~ ~ 

ilu jjuf1~1t1fojjunsiutJH '1 1fo~ 11 1uutl1tt111n\9l t1nntJi m.i\9lriunuun 111nt1u !~~1t1 'll'Ul\9ltt 111n 
~ 

~ "" i'JJ .ctQ.I 'JJ cve!i.::::s.:::::1 a .c:t ='t .... I 
\9ltlf1f111'1 7-9 x 8-9 !9f'U\9llll\9l':i ':i \9l'ttll1f1\9ltlf11Jrlf11'1W:i:flnlt1Hf-1'11Jff!'l1'1tl'ltllll'lltl1!1J'U':iU1'1f1'11J 

~ ~ 

I I 'JI 'JI 

'll'W 1~1~n"~1u 1u mmrn:::"'ll'U 1\9lffil11ff11ut1u ii 11 ~u fl ~lt1vJt1.:ii11 n1u \9ltin "iru 1\911nm ~t1.:i u11 • 

'JJ'll~ U\91'1 tJH11 ~" ff'JJ'11~u11m~ u.:itl1n1u\9lt1n" '1'n'llw:::1ilu mt1\911~ 1t1 tl1n l'U\9ltif1'll':i 'll':i:::ii '1'n'llw::: cu q cu q 

j/ ?I I d .do d ~ 'j} 'j) .dQI d I ,:. 'j) .c!..::! 

flrlltl! lJ'U!!H'U ff:i:!f1\9lff\9ll!\9lll'Yl1f11'U ~ tlf1 f11'U ~tlf11Jn f1 lJ W:i: ll'll'l!!\91!1.hl::: l'U tlfll ti i 'U f11'U \9ltlf11J ff 

a I ...::! CV Q,I efodiQ.I a 'j) d t!( I 'j) 'j) 'j) 

m riu.:iuuu t111'JJ'11~1rn :::11 ':i titlf1\91 U 'Yl :::'ll t1 .:i ff\91111'1 n'll w::: n'U fl ri ltllllll u n tt u1111 'll 'U 1\91 mu \9l tin n 11.:i 
~ . 

1-2 x 8x 10.5 !9f'U~lll\9l':i iJnrY1'Yltil tfl\911.J'U~'U~'U '1'n£Jw:::~wilu~u11uU'U'Yl':ilt1 !fl\9l\9lt1m~t11 

u~mhilunri11 nri11n::: 2-5 \9ltin ~tJiwif1.:i1~uuiJf1u1t1uo.:iiY.:imfl11 cu q q q 

"""" "' -1 o' -1 o' llffl'ttrltl'I 'll'Ul\9lffutl':i 'll'Ul~ffutl':i 16-22 x 7-9 µm 



' 

111~'1 4.8 a, b = Basidioscarps, Boletus campestris A.H. Smith & Thiers 

' 4 "" • . 
'tiOl'JltllffUT~"i Boletus campestris A.H. Smith & Thiers 

4 4 
'ti88U CJ-

82 

,, ,, 
Kfl1:1w~nHmum't't f111111.u'11um 950 -an~ m111~ulu~u 16 % m111~uff'11~'l'ln 96 % 

,, 
Nw91u1m1 11mn~Bn li'\J'Wl~ 3-6 x 5-8 tCJl''W~!lJl'l'j iiJ11~mm iiilm~B~BB'Wi1m.Ji1911-a 

I ~ ~ I V 

'111iirm '\JB'U11111m~t1rnijB11B~111nH1-amm!~1~u111uB11111n~1uluii-am1w~u~~mut111ijBCJ11 . ,, . 
4 

"' • I"' <"t "' 0 
"" "' "' 'JJ • I l '"' 4 

'JJ 1' l '"' 'ttlBll'Ul~UH't'l11~11Jt'ltl'U!1J'l.HY'Wl!~'WBlJ!'\Jtl1 fl'j'U~Bf1 '\111 f11'U~Bf1 !IJll~ lllJ!tlB11ll !fl'U trn::: 1111 
,, 

1~u111urn'U~Bm-ti~ t111 2.5-5.o tCJl''W~tlJl'l'j ilnfY1'l'lm 'U'W~u~u11uiJum1t1 ii1m1i'U'1~l1'Ut111 

B~1Jlf1 'Vl'UB~!~tl1 "l 'Vl'Ui'Wt~B'Wf1lf1t)lflllii~fi''Wt1ltl'U 

.I 0 .I"'"'"' ~ .I<' tTuO"i 'jlJ'jff!'\Jt111ff '\J'Wl~fflJBl 4.5-6 x 6-8 µm ... 

mfltTl"iOHtl~ H'!ftlwc¥ll'lt1ffm'W (2539: 73) 
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b 

mvt'il 4.9 a= Basidioscarps, Boletus curtisii M.A. Curtis, b = Basidiospores, scale bar= 5 µm 

4 Q t1 
'lf8l'Ylf.JlftliI(;l1 Boletus curtisii M.A. Curtis 

'JI 

iln11~r1Htm.1111ft m111t'li'11um 789 ~ni' m111~uiu~u 13% t1wt1nil 30 t1~ffltcinu~t1ff 
q "' 

~ Q.I Q.I o' 
fl1lll'lf'Uffll'YfYl1i 80% pH 7 

QJ Q .c!.::::S. _a Q d I A. d: 'j} QJ Q.1 

aw911.nr1m t1111fwit1n 11ffm'1t1~ff~ mt1111n~t1fH'ltlUl-Jll 'lf'Ut'1n'Ut1t1 t1'1lffllHff 

f'.l1t1111n~t1n 11~ ijH~fft '11 i1 t1~~~lit111 iill1t1 ~n'hl w~t1111n ~ t1n1 ~u 'li11~ n '111 'IJ t1ut1111n~ t1nt'1 tiu 
"' j/ j/ I JI 

tu t1f11t1 i u t1111n~t1nij ff 'IJ11t111m i1 ti~ H 1t1111n~ t1nill 1u u t1rn 1m"lf 1 ~hJ ttJ~ ti'U ff U~ tu t1mt1iut1111n 
'JI ' 'JI 
o .a "l" ... Id .::::s. ?t d d o 9J ~ 

~t:Jm 1'1l'lfl'l1 'ltl t~'U t11mft'11~t u'1tJ'U muu fft'\Jtl1f1'11 'IJ'Ul~t1111n~t1nn1N 2-2.5x3-3.5 t9f'U\9l!lll'l'l 

'j} .::::S. Q.I 'j} Q.I ~ I ~ 'j} : Q.I ~ d: d .a 
'l il'lt1111n11i;in11w~f1'1 lt1'l ~H~ u ll'lf'Uf1'11t1vlt1~'U i i;in11tu~'l l'U'U'l tJ1~n'111'\Jm~rnnffrvntJumi;i ti~ 
qJ q cu 'U 

t~11~1il'i't1111n~t1n 'IJ'Ul~'\Jt1~iij'\Jm~ff~1m11t1f1u n1u~t1n ijffmi1t1~ff~ ijim~n "l t~11~1f:l1 
'JI 

n1u ~tJn nm,Yu 11~]'.jH~ ffmi1tJ~~~litJ t'!fu1~t11f1ut1111n~tJn 1utJmt1 i u n1u~tJnijff'IJ11t111m i1tJ~ 
'JI ' 'JI 

t 1'1l"lfl'l1~tl i~'U tllnlft'11~ttJ~ tl'Ut~'U ff!~ tl1fl ~l f1ltl i 'U nl'U~tlnij~ fi'hlW~fl~lm-ff u itiffl'U fl'UU U 'U 

9J rp t:::i. ~ rp .::::s. cv ?I ,,.I 
'll'Ul~m'U~tJnn1N 0.4-0.5 tGJf'Ul'lml'l'l t1114.0-7.0 !GJf'Ul'ltlll'l'l mu~t1n11i;in11tu~t'IJ'U'lu'Yl'l~m~ut1n 

"' 
rn~'lf1~'llt1~n1u~tJnrn~~t1nij~n11w~ 111~~m~ntl' t1t1 tn~uu~u~u~ij9f1mft'11 i u !'l!~~ !'l!l1rnmf1u 

~n11w~~w~u~u~1utJu'Yl'llt1 tn~~tlrn~t11u~t1ti1~unri11 nri11i;i~ 3-5 ~tln 'Vluiu'lf1~1$itl'w 
"' q q 

-· t! ... I o'.c! ... I' .c::t~ rl.::::s. d " i'J/ 'ii "i: ~ iiu81 ffut1rniu'll~t111'l H1ffi1t1'lt'lt11J ff'lltl~fftJmmti l'ln'1t1~~'1'Yl'l'lft''U umni;iu 

ijffmi1t1~Btl'U 'll'Ul~fftJtJf 5.4-6.8 x 10.4-13.5 !11 imtlll'l'l 

' ' 
1onan0Ho~ mn n~ut1t111 ui;i~1uti n~ut1tJ11 (2548 : 26) 

q 
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"' .fll'VfYI 4.10 a= Basidioscarps, Boletus edulis Bull. ex Fr. b = Basidiospores, scale bar= 5 µm 

' ' 4 4 d QI I 

'lft>t>U, t'l1~1\911H1911'.il'lf1 

4 .Q ,f 

'lft>Trlf.llflli1~1 Boletus edulis Bull. ex Fr. 
' ~ ~ 

DfllfW:::TIHtnf.lillft vmhm~nwliiim1:u~iHY~ tiW'ttflil 2s0 c m1:u~u-d':u~'¥1.fi 72% 
... q ... 

~ ' 
pH 5.5 f111rn.u':uuff~ 330 Lux ~n1'lw:::m'.i!fl~ !fl~1J'U~'U~'U!rl'U~t1m~t11'tt~t1i1'.lun~:u 3-4 ~tin 

Hw91u1Tim 'tt:u1n~t1n irlt1~t1mfouiui1~m~'1t1n't1u'\Ju:ui1~'111n::: 1mrn ii'Uu1~ 10-20 
~ ~ ~ 

.=:i, .cto .:!I di 0 I QI d .:!l..:!I. <!!{ 'j) 3J 
x 2-6 !CJf'U191W191'.i 'tt:U1f1~flf1 ff'Ul1911'1fl:U!'Vi'1fl~tH'U11911'1flfl'U '1f11'1W::: !'.itl1J 'tt'U~:Ufl ('lf'U) U'tt~ f11'U~flf1 

'\J'Ul~ 10-20 x2-6 !CJf'U~l:u\91'.i ff'\J11a~milt1~ot1u ff'\Jl1191ti'U1J'U ii~n1'ltu:::'.iuiuvnt1'tt~t1lfl'U1tl~ ... 
~ ~ I ~ 

i1'.l'Um:::iu1::: iimt1l911~1t1111~"1 iut1'tt:u1nuiluil'\J11 ~ui1'.lu~t1m~t111JuTiu~w1'.lurnfl t191 t:Uflti1'1'.iCJf1 

vm i uci1~i~ fl'U f1'.if1t] lfl:U a~n'Utlltl'U 'Vl1J~ ! 1'.lu ~'U i 1mJ 'Ul'l'.i 1 ti 

.Q G t!e:!: .ct 

rt1Jrttr1.Ja1 ffml911rit1rn'\Jt11 

G o'e:! : .ct .ct .ct .ct QI rl 
a1.Ja1 ffut1rnm1911rit1:ui'\Jt11 :uiu'l'lH'.i iw1J i:-iu~rn~ '\J'Ul~ffuti'.i 4-7 x 3-4 µm 

SI ..:::ir. Q,I c:i. rl Q.I rl d 

At>t1i111t>Ht>~ '.il'lf1JWC\'1191tlfffll'U (2539: 272); fl'U~fl 11'U'¥1'.iff'.if1'1 1rn:::flw::: (2551 : 217) 
q 
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. 
"' lllfifl 4.11 a, b = Basidioscarps, Boletus griseipurpureus Cor. 

4 Q G 
'lfOl'fltllftltr~'l Boletus griseipurpureus Cor. 

.,j .,j d d 
'lfOOU , l'Yi'1lfflJ'1 

., ., 
iln1:1~n1.:Jmt1m'rt m1111.u'11uff~ 1800 -an~ m111~u'lu~u 13% m111~uff'11~'Yln 54% 

t 'JI I 'JJ 
c:t. .c:I I .c:I 'j} O <d ~ .c:::1 Q.I I ~ .c:I ~ O 

5 l G)f'U \91 llJ \91 ':i m 11'1 v fl '1 v flt! V'U lJ 'U 'U fl fl lVflllJ ~ '11m'Uvff'U11ffl 'U fl'U u 'U 'UllJ Vl! fl'U 1'1 '11 ':i V'lfl 

iij1iJ~a'Uff ~l'UriWUV~'l1lJ1fl"il~fl "1 ff'U11'U1fl'UV1J'l1'Ul nl'U'1Vfl nl'U!rlt11Jl'Ul~lJ~i1iJ~a'U iiJ 
., 

l ~ 'U ff'lrlJ~ civu Vl.IU 1\9llfl nl'U ff!~(J1fl1J'l1 lJ1fl (Jl 1 5 lCJf'U ~llJ\91'.i lff'U Hlff'U 6n fll~ 2 lCJf'U ~ llJ \91'.i .. .. . ., 
1fl'U1 il~l~'U m ~! U':i 1~djv1~'U'1vncivu1J 'U nl'U "fl 1(JfftJ1\91 lfl civu ffl'U fl'UU 1J 1J \911~ w'l11~ "1 

U!1f1l'YJ(Jl lfl'11J'U ~'U~1'U U'U fl':i1'1 1il'1t1Vfll~'UfltjlJ "1 ~1J i mh~!~V'UllJ'tll(J'U a·mrn~lfllJ 
., 

ni1.WatJo~ fftJl\9llfltllJ'lrlJ'Vl .. 
• I < • I "' "" "' "" • I "' truO'l i1J'YIHW11 H1l':i(J1J H'U~1Jl~ 'U'Ul'1ffuV':i 8-10 x 3-5.5 µm 

v Q rl Q.I ti-=! 
iDfltrl'lOHO.:J V'U~fl 1J'U'Yl':if1'.if:Jfl Ufl~flW~ (2551 : 220); Phillips, R. (1992: 242) 



86 

.fll'W~ 4.12 a= Basidioscarps, Boletus luridus Schaeffer ex Fr., b = Basidiospores, scale bar= I 0 µm 

. 
4 ... • 
'U8lfltllf1Ulft1 Boletus luridus Schaeffer ex Fr. 

4 4 ~ ,J 
'U88U 9 ll1\91N~li1TW 

"' "' 
iln1:1w::r1Htm.1m'W m11J1.u'1Jum 1000 ~n~ m11J~'Wh.1~'W 14% m11J~'Wff'll'W''Vln 90% 

"" "" QWl'ifJlJ 29 fl<Jfl'l!9HWIH.Jff pH 7.2 

"' QJ .Cit, d .e.::. d ~ I ~II ~ 

tlW!lUlfltll l'i1J1fl\Plflfl lJ'lJ'Wl\91 1-2.5 tCJHH'HlJ\911 ft!lHHl~DtrW lU11W'lJUfff1CJ\91'W 

l I•~ : cl ~ ~ 'j/ d J} I cl d 

l111J'WlCJl~ 'UtJ'lll1Wlfl!Ut-HlflW rnmJtJ~lllfll'll'WlltJ mll\Plflfl 1JtJ~'lllfl\Pll'Wfll~m'Wmll~tJfl~ 
p ' "' 

C:. d 0 0 jl I .c:! cl d ~ ... I d. C:. ~I ~ d QJ jJ 

Wl'il''Wll'llfl\911 \91TUfll~'lltJrn111n111rnn '1 mmrn~ ulflll'lfD1J\91\91!uW!'WD!\91CJ1fl'W fil'W\Plflfl 

" do o .e.::. ~I .... I .e.::. 3J d Q,I ~I w 'JJ d 

ff'Wlmn\911 CJ11 4-6 !CJitJ\illll\911 tutJ1u1nrn'i~lJDfl N1fll'W1Jflfl£Jru~tu'Wff'W'W'W fll'W1Jfl111J 
~ ~ 

[l Id~ j} ) l Id ~ ~ J C:. Ci I Ci 

LU'il~ )JlJ!CJtl'YilJ lfl'W !!fl~ l11lJ1~l!l11tJ)(JlJ\91tJflll1\91 )Jfl'lJtJ'lJ'j!JtlJ\91'W'.i1tJU'W'Yl11CJ Hfl~'lJ'.i!1W 
q 

' p 
'l' "'"'ll'V' di .I .I ''V 'V ';) oj do ~'1.1 1 o'o .I 
rnrn11 lJtj:lJ'll'Wu'i~u'ilCJ rnu l'ltff1umn mirvrn lJHWW 2-5 l'ltJfl fll'i t'lfu'.i~ !'J'lf'W inmu1~fltJ'lJ 

m1111'li{ HlJltJ'!il~!~trW iJflt.JlCJt.Jfl ~\ilfllfl1J 
' q 

p 

..:::::. d -· rJ d 0 'W'll't'Hfuf>~ fl'mmri 

t! d d: Q.I "' auo1 ium ~1 nmlil1n ff'W~'W 'lJ'Wl\Plffum 6-10 x 4-6 µm 
' ' v .Cit, .c::::t. ..:::.. Q.I .c::::t. 

!flfltl118H8~ Q1fl flfl'Wl'itJ1J !!'1~1'WV flfl'Wl'itJlJ (2548: 41) 
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' .. 
illffYI 4.13 a, b = Basidioscarps, Boletus nobi/is Peck 

4 Cl! t! 
'lffl1'nf.11ftlil'Vl1 Bo/etus nobilis Peck 

' ~ ~ 

~muu::riHnu.1.m'W vru1uu1nwniimni'1'fuir~ tiW'l1fliJ 2s0 c f111l.IGM'Uffl.l~'l'ln 72% .. . .. 
' ~ fj) Q,I Clt. ~ ..:::::.. ..:::!-=! ~ d Q,I Q.1 Q.J d .a 

pH 5.5 mll.l!'Ul.lt!ff~ 330 Lux '1f1EJW::f11'.i!fWI !fWl'l.J'U~'U'l'llJCJflfltl'U'l'l'.itl1\91Q'1'1'1.Jfll.lfl'U l.lfl'JllJ'lf'UtI~ 

~ ~ ~ 

tl'w91u1rim '11l.l1n~ tin iYiJ 1\911 '1 til.l m ii ti~ '11~tiu1\911'111~ ~ 11-a' 11fluu1\911'1 ti m ~ tn 
~ 

l.l::fltifl tlu11~~ (mi) 11'11'~ 1~t1u n'1u~tifl 'U'Ul~ 5-I2x2-3 tCJf'U~!l.l\91'.i iY'lJ11'\1~tiu1\911'1til.lmiiti~~ti'U 
~ ~ ' 

ii~ miw:: 1i'"l'U1 '11aji~nu titJ iimt1\911.U1t1 i:U1~ui~\9lti'UU'U'Uti~n'1u 1-U ti'l1l.11flff'U11 ~rnflu~tim~ t11 
~ 

uu~u~u 1fluwi'"l t\91 Ll.lflti{hCJf1 ~u'li1~1~ti'UflrnQlfll.l-ff ~'\11fll.l ~uu1nw ~'U hutlu 'l'l'.iltl 

~ G Jd.: .a el: 
'W'IJ'WtTUB1 iru 1\911'1til.lm '1ti~mm\911'1til.111~ ~ 

~ ~ 

auB4 irtlti{iiiYiJ 1\911'1til.lm iiti~a~u1\911'1'11 :Ju til.111~~ ii '.itl~ 1~m::ir1t1 1~ tiu i>.n!~rn~ .. 
'U'Ul~ ll-15x4-5µm 



' "' ill'VtYI 4.14 a= Basidioscarps, Heimiella retispora (Pat. & Bak.) Boedijn, b = Stem 

c = Basidiospores, scale bar = 10 µm 

4 Q t! 
~8lfl£llftltl~~ Heimiella retispora (Pat. & Bak.) Boedijn 

<!I <!I d ,% 
~00u 9 m~~Mtm~.:i 
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" " ilfl'UW~flHflUl.fll'rt fl11ll!'1l'lnrn.:i 1552 ~flcH f11lll~t.1lt.1~t.! 16% fl11ll~t.!ffll~'Vl1f 
,,, "' 

93% tlW'Ht.Jll 28 tl.:Jffl!GJH'l!C)ftlff pH 7 

' " " tTW!l'Ulm1 'Hmn~ein ~l'H~ei.:i ci'.lei'l111~t.1~'111~t.1cieit.11irt.1Hlt.11:Jt.1~mrn 4.5-8 !C)ftJ~llll'!'j 

fi'1t.1~ein m.:im~1Jt1fl'H~eilmu'1.:i!\J~1flt.1 ljff't.1t.1rnm~l'!1'1i1mm1 'Um~t1111-10xo.1-1 1C)ft.1~mm ., "' "' 
• ;J 

"''}) .I <!! '}) '}) ?I <!! I w"" "" "" ' _1 
fffllt.! 1J'1ltl1Jt.!!'11 '1tl.:J ll~.:Jl'Ullll'11~1.:i'1.:il 1Jt.! 'lfll'YH!~.:i llltlllfl lJ fl'U 'W 'lJ 'j L1'ill ~hi 'j 1'W lJ'W 'VI 'j ltl llrl:;; 

"' 
e:i 1ddl'j)1~ .d.o S}Y ~ ~o ... I ll'}) 'l 1 

rnrnw lrmrn hrw11'U'WU1:;;u11tJ mw1'W 2-5 l'l'Ofl fm t11u1:;; ltJ'lf'W 'W1mu1::;nuumm1 .~ 'W1J it.1'lf1.:i 
q 

Q t! r!d.: d 

'rtt1'rttTt10~ fft.111'11'1t1m'Ut11 

tTU84 'VIH~ H1l~t.!1'11~1tll'!lfl~l.:i 'Ut.!l~ff\Jei{ 3.5-6.5x 10.45-13.5 µm 

y Q Q,I .c:::::i. rl Q,I ti d. 

!8fltl118H8-:J 'jl'lf1JWC\'ll'ltlfftllt.! (2539 : 75) ; tlt.!.:Jfl ~tJ'VJ'jfl''jfJ'1 (2542 : 49); 

rl Q,I ti d. 

tlt.!.:Jfl ~t.!'VJ1fl"rn'1 !!'1~flW~ (2551 : 232) • 
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mvt~ 4.15 a,b = Basidioscarps, Mycoamaranthus cambodgensis (Pat.) Trappe, S. Lumyong, P. 

Lumyong, Sanmee & Zhu L. 

4 .Q d 
'titl1'fl£11flUTV11 Mycoamaranthus cambodgensis (Pat.) Trappe, S. Lumyong, P. Lumyong, 

Sanmee & Zhu L. 
' ' ,, 

Kn11~r1Hm£1mvt vm'lu11Yii1t;iWttiJil29.s 
0

c m1:1Ji:jfui:Y:1J~'Vln 93 % pH 7 m1rn"1':1Jum 
'j/ t t I 'j/ 

192 Lux i:rn£JW~fll'Hfl~ tn~u~nwViu11Yii11~~:1J tt1'Bu~nwYin'lul~'Vlut1:1J tlt~<Jfu~il'Vlrntlu 

~Bm~v1 u~~B~ttlun~:iJ'ln~ "1 tiu TIU l~'l m'.l1~uu~.:i ih~.:ii' .:iu~~ihmty'1'Vl'ViW 

tT'w91u1nm tt:1J1n~Bn i1'1ltJ1~ 2-3 t9ftJ~t:IJ\9l'J iYmi1B.:iB:1J~:1J iu'.i1.:i~BtJ"1'1.:in~:1J 

if1ui1i~u 'lviYmi1B.:iliBtJf1~1mi:jfvn ~1~Bmtt~rn.:iirlvun,-i~u~u\9ln tt~~uih I tJ mv'l tJ~Bmtt~ • 
I I J 'JI 'j/ I 

djv v.:i ti fltJ ff'IJ11 !ij fl ufi '1~ ! u~ VtJ! tlu fftJ 1\91 lm ,r :IJ ~fl m tt ~ 'Vl.:irifltJ u~~ u nni:r fl1'l w~ U:IJ V~'H ~tJ 

fl~lrJrJl.:j~lJ 'VllJ l~'l tJlJ~!1W~tJ'.i1tJ fffll 'VllJ 'l tJ'Jh.:it~BtJiJtltJWtJil.:i ff .:itt lfl:IJ • 
"' d -· d d <!I 'rt'll'rtt1"utl1 ff!'H~fl.:i 

_I d "I"' d 91 "I "' "' "' <!! "1 <' thJtl1 'Ju'JrnfltJBV umV:IJtJ H1!'JVU ff!'H~B.:i 'lltJl~ffufl'J 6-7 x 7-10 µm 
" 

!tlflt1'110Ha~ n~tltucVJl'ltlfftlltJ (2539: 32); Pegler, D. and B. Spooner (1992: 66) 
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. 
"' ill'VIYI 4.16 a, b = Basidioscarps, Astraeus hygrometricus (Pers.) Morg c = Basidiospores, scale bar= 10 µm 

4 .Q J 
'lftl1fltllffltf(;l1 Astraeus hygrometricus (Pers.) Morg 

'j) ti ~ e: Q.I Q.I ti 
~flllW::flHfm.lill'Vt fl1llJ!'\JlJW;l~ 395 ilflCJf mlll"lfWl'U~'U 11% 'fl11ll'lf'Uffll'V'l'Yl1i 60% 

Q.I .Q Q.I d ?I 'j,/ d .dd ~ .d 

irw91u1rim "fl'l:HU ~ ~Hl fH 'tt ~ ! 1J 'U fl O'U fl" lJ fl 0fH'ttfllJff'\I11till!'VI1'tt'j0ff'\J110 lJ 

" tl wnrieio'U il fl'mu~mri l 'Uflofleio'U iY'tlo{iiilm1w~ in'Ui~'U lri~'\11TtJ'f11'11n'Uu u'U flofluniY'llo{ 

'j) I I ' I 'j) 

f-.lu ~i''W 'W oflViUl'lflDOfl uri~1J~! 1w Vii ~'W n'o'U flrlll\911 ~flril~flomn'WYi!~1J iY'llo{iijomuul'lflOofl • 

11~ ! tt'U il'tl ofVl~m ~ 111rl L 'tl~1 ilfl'hl w~~'U ! ~'U ~'U ~ 1'U 'tl'W 'Yl1 lrl !flflfltlfH~ri1u~otinmn'W fl~ ll . .. . 
<!t & "" 
!flO'W~t)'hlfllflllmllQ'Ulrl'U 

" Ct. G _I G c1. o 
'Vtll'Vttr1Jtl1 ff'Ul\9llrl 

irtl0i iY'tlo{ii1'1.l~1~in'W'YlHflrlll i'.l1iY'llo{'ll1'll1~'llmfliY'llo{ 4.5 x 5.5-6 µm .. . 
v .Q Q.I .Ct, d'Q.I rid ( ) 

gt)fltf110HO~ 1l'lf1JWCV1\91£Jfftll'U (2539: 103); O'U~f11J'U'YJ'jff1fJrl Url~flW~ 2542: 104 
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: 

.• .... 

b 

.,i 
lll'VtYI 4.17 a= Basidioscarps, Cantharellus cibarius Fries, b = Basidiospores, scale bar= 10 µm 

4 Q, d . 

'ti6l'f1Ulfllil'~1 Cantharellus cibarius Fnes . ~ ~ 

Kfl1:1W~'flHflu.1m'ft vmhm1nwfiijfl1rn~iHY<.i t1w11niJ 2s0 c fl1l'JJ~'Uff'JJ'W''Yln 72% .. . .. . ~ 
3J °" .=:i. ~ .Q .d.d .t:::t. .::1. Q.I Q.I Q.I d a 

pH 5.5 fl1l'JJ!'ll'JJ!!'ff'I 330 Lux "fl£JW~f1l'Hfl~ !fl~lJ'U~'U'Yl'JJCJflfltl'U'Yl'HJ1191Q'Y11Hl'JJfl'U 'JJfl1l'JJ"l$'U 

ir<.i 1n~~t1rn~t11""]111mtl'Un~'"tl't1r.1ni1 lo .. . 
~ 

tTW!l'Ul'flUl l1'JJ1fl~tlfl ij'll'Ul~ 1-2.5 !CJf'U~!'JJl'l'j ff!tt~ti'lciti'U l1.J~l'l!!lJlJfl'j1tl~'U 

'j/ j/ I 'j/ I 

11111ti~rn.Wtitt'JJ1flij'1'n£Jw~u~<.11m~tt'U1 1lit1-if1111t1ijrn~11~m 1ihl1~t1'Uff fl1 lJ~tifl ijilm~ti<.iciti'U "l 
~ 

fl1 m1 r.11n11<.i r.111 1ij~~ti'U fl1m1 t1<.1~1u lJ lJff 'U 'll'Ul~'llti<.ifl11Jrn<.i'lltJlJ'll'eHfl1m1 till n'1tJ1~'U111 .. . 
.,. 31 ct..- ~ .., I .I "I ct.I ct 31 ct .I 

'Yl1<Jfl'j~lJtJfl H1fll'U'JJ"fl£JW~!1J'U'ff'U'U'U 'ff1'UIJ1~fltJlJtJ'U ""] 'JJIJ'JJ1lfl!'Yltl'JJ fll'U'JJfl1l'JJ!IJ11~ .. 

Q, G _I J e:t a , 
'ft'll'ftiruo1 mtt"tJ<.ititi'U 

iJ'Uo4 ijtlm~tJ<.itl'JJ'\111 'YIH1 H1t1t11J Hi!<.irn<.i 'll'Ul~'ff11tJf 7-10 x 6-8 µm 

v .Q Q.I .Ct, r/Q.1 rl.d 
!6flil'l16H6~ 11''11\JWC}'ll'ltl'fftll'U (2539: 116); tJ'U'lfl '1'U'Yl1fl'1fl" (2542: 76); • 

tJ'U'lfl ~'U'Ylffl'1fl" irn~flW~ (2551 : 272); Pegler, D. and B. Spooner (1992: 56) 
• 
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.. 
illft'YI 4.18 a,b = Basidioscarps, Craterellus aureus Berk. & Curtis 

... 
4 4 4 d "' -1 d 
'tiOft't.UiJo~ m ~ 11t..1 rni:rn .. 
44 d <!I d ~ 'J) 

'tioou 9 m~ml:'lti~ m~'llll'W'Wtitl 
4 Q r! 
'ti8l'flf.llffUn11 Craterellus aureus Berk. & Curtis 

' ., ., 
il'flt:1W:::'flHflU.Jfllft vm'tt..11J~nwfi~m111'1ft..1t11t..1nm~ titu11fliJ 25.5"C m111'1ft..1i:l11Vi'Vl1i' . .. ., ' ., 

65% pH 6.5 m111i.u'11u-cr~ 367 Lux i:lnEJw~m'.nn~ ~'W1J'W~t..1Vi~ri1111'1ft..1t11t..1nm~ ~m1'.lt..1~t..1i1t..1 

t1t..1'11t..1m1~'Vl'.i1t1u~~ tn~~tim~t11111tit1'.lt..1nri11~1~ ~1Jti~t1'.lt..1nri11 11'.i~mw 20-40 ~tin . .. . 

d d 'J) ~ _ 1 ... 'J) d i d 'J) 'J) .I 1'l Id 

'Utl1Jfl':i1J!'W1J f11'W!lJ'W'.iIJ'VlHffi~1Jtlf1 ~1f11'W!'W1J fl'W:IJ!ff'W11 tl11Jfl'11tl'.ilf1Htltl !1l:IJ1~U111'W .. 

... • _1 • d 

ft1.JfttflJ81 ff'U11 

_1 • -1 o' d d _1 o' 
Uu81 ffIJtl'.i'VlH'.i ff'U11 'U'Wl~ffIJtl'.i 7-9 x 5-6 µm 
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J 

.,; 
illfft'I 4.19 a, b = Basidioscarps, Lentinus polychrorns Lev. 

4 .Q, .! 
'V81'JU.llftli.TVl1 Lentinus polychrorus Lev. 

OJ , .Qi d1 'j) 31 l d 'j) ~ 
ilfl'lHU~'tlHflUlill't't vm 'U1J'fflW'Vlflfl'U'UH!l'tt-:J!l'1~"lf'U!'t''lfl'tHHJ flW'tt.fl:IJ 27.5°C . "' 

JQ,IQ,I,/ gJ Q,I Clo~d .d ~ 
fl11:1J"lf'Uff:IJ'V'l'Vl1i 86% pH 5.5 fl11:1Jl'll:IJ!lff-:J 165 Lux '1fl'l:JW~fll'Hfl~ 'll'U!tl'U~flfl!~U1'tt'rn 

nzj:iJ tfl'U~~nu 3-5 ~fln 'V'l111u11111wil1~rn1il'-:iu'1~il11~-:ii'-:i 
v .Q, d .... I & .i=s CJJ , ti ~ 
m.u91ul'tlt11 'tt:IJ1fl!'tt~ iu'V1Hm1U'1fl ff'll11'U1'1 !ff'UHliJ''UUflm-:i 6 !GJf'U\91!:1Jm 

d 'JI ., d 'JI "' d i d : .J ., 'JI d d ,1 
muu1flmt1'tt'U-:J'llt111-:im'1nut1u H1:1J'll'Uff'U "l ff'Ul\911'1GJf-:J'.i1:1Jfl'Uflmmn'1~mn "l 11'1~umu-:it1u'Uu 
d 'j) d d lJ] Q.I Id jJ i:=I d: I 

mnu flll!f1'1~!'.i u-:im~'illU iuu-:i'llt11J'tt:1J1n ~flflflfl'U:1J'llfl1Jm-:i1m~:1J1u-:it1'1-:i m11 ff'Ul\911'1flfl'Ufl:IJ!'Vll 

'j) d s't 'j) J ?I d. : O ~ 'j) I ef .Qi 

!!'11!U'1U'U!U'U!'ll:IJ'll'U'il'U!U'Uff'Ul\911'1m U11 0.5-2.5 !GJf'U\9l!:IJ\91'.i !ff'UHlfY'UUflm-:J 0.4-1.5 !GJf'U\9l!:IJ\91'.i 
"' . ., 

t1~f1-:inm-:i'tt'lJ1n tflu 1muw.i1 1i!t11u1tt~il'll11Mliu'tt1t1'll11u1'1t1mm 'V'11J1J'U'llfl'U i~H 'V'l11imh-:i 
"' u • 

"' • -· • d 't't'IJ't'ti.TlJ81 ff'll 11 

_I fi -I"'""'- '\"'11 d 'Ji ., "'" .I <! 
i.Tu81 '.iu'.i ff'll11 tfl-:Jmfl'Uflll H'U-:J!'.ill1J 'll'Ul~ffufl'.i 6-9 x 2.7-3.3 µm 

"' 
ii .Q, QI .C), t/Q.1 t/.d ) 

!8fli.T118H8~ '.il"lf1JWC¥1\91Ufffll'U (2539: 15); fl'W-:ifl 'il'U'Vl'.irl'.if:J'1 !!'1~flW~ (2551 : 335 
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: 

.. 
ill'VtYI 4.20 a ,b = Basidioscarps, Microporus xanthopus (Fr.) Ktz. µm 

4 C\ .! 
'lftll'tu.llflUlWi Microporus xanthopus (Fr.) Ktz. 

Kn1:1w::rnum.1m-rt in~'U'U'UO'U !"' H in~~om~ v1u~ o~m:;; 11 ~m :;;111m~ 'U nri 1J'U'U'UO'U !"' . "' . 
' ~ ~ 

nrim1:;; 5-10 ~on tt1omnniwmi'W'U1nw.Yi~o'U,rW~'U owttnil 31 °c m11J~'UtY1J'W'YJi' 90% . . "' 
~ "' .I ~ ~ ':'I "' "" Q -1 pH 4 m1m'U1JW;H 198 Lux mHi;.i'U\9lf101f11fY 'iO'UO'U011 'Y'l'U\9li'IO~u iinIJw.:;;nnm~ ~omtt~fl~'iu 

"' 
~ ' ' 

o~! cil'U l'U ljmm~'U1~f1'11J~O'Ufl'U'tt mt1'1f'Utn~~om~ t11 o~'i 11Jfl'Ut~'Untj1J'U'U~'U tt1 O'UO'U !"'Yi\911t1 

Q.I C\ d 'j) ,: d d.C:t.d. ?IQ.Id. d: t1wgnnnm ~omtt~ flmt1m1t1 t'Uo~omtt~rn~ wu~ H1t'itl'U!1J'U1J'U irnomtt~ 'Ul\911'1 

01Jm~o~ 'U1nwnm~~om~~lj~nIJw.:;;1~u1~t~t1~~ounu 111nnm~~on 11uii~'UO'Utt1J1n~on 

'j} e.:ld. d. j} I t/ .C:t. d. \f\ I.et 'j) Q.I 

~Of1~1'U'UOf1ff~1Jff'U11'tt1J1f1~0f11J!ff'UHl'UfY'Utlf1"1~3-5 x 6-7 !95'U\91!1J\9l'i fl'i'U !1J1J f11'U~Of1'1f1IJW.:;; . "' 
~ 

i~u'iiJYJHm:;;'Uon 1jihtt~o~tt1offil1\911iiomtt~o~ 'U'Ul~ 1-3 x 0.4-0.6 t95'U~t1Jm 'U1nwil'i' 
"' 

'tt1J1f1~0f1"~f1IJW,:;;t~'U'i'U'Ul~!~f1ff'U11'U1'1 rlf1IJW.:;;'i !~'U'i iJ1~f1'11J !~1J..t1 il'i'tt1J1f1~0f1 ~l'U 1'U 5-8 
"' "' "' 

_I <ia -1' ?! a"" _I <I "' _I <I 
'1'1Jtl~ mu'iH!lJ'UYlH'i H1ffuO'i'U'i'U'i:;; H'U~'Ul~ 'U'Ul~ffuO'i 5.5-7 x2-2.5 µm "' . 

ffiJ o 11ff11rn ff 

y Q. QI .C:t, t/Q.1 d'd. ( ) 
!tlfl'1'1~6Htl~ 'il'lf'UWCVl\Pltlfftll'U (2539: 10); O'U~fl '1'UYl'ifl''ifJ'1 2542: 88 ; 

d' QI rl d. ) 
o'U~fl '1'UYJ'ifl'rnii irn:;;fltu:;; (2551 : 10 • 
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.. 
illff't'l 4.21 a, b = Basidioscarps, Lactarius volemus (Fr.) Fries 

4 Q .! 
'titll'f'ltllffUTfl'i Lactarius volemus (Fr.) Fries 

4 4 d 
'titltl't.! 1 !'tt~'\1Wl 
QJ j) Q.I o' J ~ J Q,J Q.I ti 
~n1:1~'f'IHmt1mft m11l!'tl'JJ1tff.:i 470 ftfl9f f111'JJ'lf'Uiu~ru 15.5 % ml'JJ'lf'Uff'JJ'Vl'Vlti 79 % 

"" "" f.JW 'ttf.]'JJ 30 tl-!lff1!9ft'l!9ftlff pH 7 .1 
,, 

QJ .Q. dd gJ .t:!I .t:!I d 0 ~ + 
"™!1Ul'f'ltn '11'JJ1fl~tlfl 'JJ ffff'JJtl'JJ! lH'ltl-!1'11 'l t1ff'Ull'llft1t~.:i 'IJ'l nw nm.:i '11'JJ1fl~tlfl'lJ'JJ 

rjJ d 31 d l dd d. .Cl, d 'J) 

!11 ft-!! !t'lfl 'U ti ti 'ti tl'IJ '11'JJ1fl ~ tlfl! 'l tl'IJ ! 'U tlfll ti i 'U '11'JJ1fl ~ti fl 'JJ ff'tl 11m 'JJ H 1'11'JJ1fl~ ti fl! 'l tl'IJ U '11-!I 

j) """' ' j) ?t _1 j) "" 
'\1'JJ1fl~ tlfl'JJ tl-!lm'U 'IJ'U 'JJftfl'hl W~fltl'U 'tll-!l!'U'U 'l u 1-!I flft'JJ 'tl'Ul~'\1 'JJ1fl~ tlflf111-!I 4.0-5 .0 !9f'U l'l!'JJl'l'l ... ,, 
t1114.o-6.o19fu~1'JJ\9l'l fl~'IJ~t1n fl~rnrnniHY'tl11f!~'JJ'\1~t1ffm~t1.:irlt1u i1~n'hlw~anuf1~'1Jilut111 

ff'IJ'11'-:i1.:iti'u ihu t my11~ff'IJ'l1 i1.:inu 'IJ1 nw iJft1t1'tlt1'1J'l1'JJ 1n~t1fl ~l'U 1u fl~'IJ'Li'l ~mw 15 fl~ 'IJ~tl 

JI j} j} I 

'111t1iJ11911m1~.:i 1ut1mt1 i u t1'1u~t1ni1ff'll11 il 'JJf1~1t1vJt1.:iiJ 1 t1'1u~t1nl'i'1uVit1d~~f1~ 'Ui1'llu 1~ni1.:i . ... 
'j} lol::). 'i 'j} jJ gJ .c:::::.\ ~ d 

'Ut1t1f111'1J'l!1W 1fl'Ufll'U~Ufl 'tl'Ul~fll'U~t1nm1.:i 0.7-1.3 t9f'U\9l!'JJl'l'l t111 2.0-3.5 t9f'U\9l!'JJl'l'l nm'JJ 
,, ' 

rn~uHft 11~i1'llt1.:im ft1ff'tl111 '11 ftut1nm 'Vl'IJ t m'.111~.:ii' .:i 1n~'Uu TI'W ~u Yii19f1mff'hl i 'IJ 1~-.1'1.Ja'JJnu 
~n'hlw~~mnu~u~hu'l1~t1j1uiJu'Vl'l1t11n~~t1m~t11u~t1tj1nuntj'JJ ntj'JJft~ 3-4 ~t1n 'Vl'IJ1~tu 

'IJ1 !1W~'U j1'U 'Vl'IJ i 'U'lh-!!!~tl'U'Vlt]'hlfilfl'JJ~-!lif -!l'\11fl'JJ 

"t.ltJi 'l'Lij1.:i~t1u,Y1.:inft'JJ H1'tl'l'tl'l~1nu'l1m'JJ 'tlm~iriJt1f 5-6 x 8-10 µm ... . 
' ' 

mna11tl'Ha~ 1irt1 n~'U'\1tl'JJ uft~tlm n~'U'\1tl'JJ (2548: 146) • 
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ill'ri~ 4.22 a, b = Basidioscarps, Lactarius glaucescens Crossl. 

' <!I... .! 
'lft>l'JU.11f1Urn1 Lactarius glaucescens Crossl. 

'j) Q.I " ~ ~ ~ Q.I Q.I " ilfl'i:l~'Jll~flU.1.fll'rt fnllJ!'llllUm 1,250 '1flcif fl1lll'1flJ°h.J~'U 10.3 % fl1lll'l$'Uffll'VfVl1i 

79% ~W'HiJil 26.7 pH 7.1 

Hw91u1fltn 'ttll1rni'.i~ iYm~t1~11'W'lll1 'll'Ul~ 7-9x8-10 !cif'U~!lll'l'J iiJm~11mJ u ~1!1ti'U 
,, ' 

.cto d 'j) d ~ Q.I ?I ~ 'j) 'j) <j"31 ~ ~ 

ll'Ult1Nff'lll1 lltl~~l'U 'U'U! 'J tl'U'tt'J tl'tt tlfl! U'Ufl '1'U lltl~~l'U'll l~ i m'1~'tt'J tl!!'U'U 'Jl'U H1'lltl'U'ttll1fl 
,, ' ' 

i~u~1 fl1'U if'll11 djmiriiiJ~tim~uifmilt!~ fl1rn1t1~1'1'11'11~m1a~'llt1'Ufl1'U f11uif'll11 'Y1Hm~'Ut1n 

... .! -· .! "' -'rtil'rttrufl1 ff'lll1 
,, 

-1 .! -1 "' o • I "' trufl1 'JIJfl'1llff'Ull'll'1IJ'U!'lltl1 'll'Ul~ 7-8.5 x 6-7 µm ... 



: 

mvtfi 4.23 a, b = Basidioscarps, Lactarius piperatus (Scop. ex Fr.) S.F. Gray 

... 
,,. ,,. ,,. d • 

'IHrrnmnv.1 m ~'\J 1 

4 Q. t! 
'lftll'Ylf.llftli.1'~1 Lactarius piperatus (Scop ex Fr.) S.F. G. 

4 4 
'lftltlU, _ 
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~ ~ 

Kn1:1~r11~mumrt m111i,r11um 512 ilncH m111.:Jfuiu~u 27-29% m111.:Jfuifow'Y11f 90 % 

"" d 

pH 7 QWl1!J1l 28 eMff1!9HUClftlff 
~ ~ 

ilw91u1r1m 11111n~un ¢11u1Jui1 ~ht~ vrnrluilmi1 u~ rn~uli ~n ·rnmil uuiltl wnileiuu 

d .d. fj} I rl .... I C). .od, d. d .d 

l11J1f1!l1~1J!ff'Wi:-llff'Wtlf1'1HIJ':i~1Jlf.U 5-9 !91'W\V1!1J\Vl':i fl'j1J~Uf1 m1Jl11J1f1!l1~1Jfl111J!!f11J!!'1~ 
<u 

i~ v~nu~ mn nm~1i1J1t11~ff t~ t11eit1ut1:1.J~ 1u~rnt1nm'il1nuH'1 ~ ~irl m1nmmrr'il~u11' ~iri u lluu 
<u <u 

C). ,,d d. d rJJ ... I ..:::ti .i:=i. ..::::t .d.d. t!t. 

!f11~\Vl~Utl'Vlm1J'ttl.J1f1!l1~ f11'W ~Uf1 tl11IJ':i~1Jlf.U 4-5 x 0.8-1 !91'W\Vl!l.J\Vl':i H1!':itl1JU'1~l.Jff!'l1'1tl~ 
<u 

'JI 'JI 'JI I I 'JI 

1J1~u 11 ~nrnmiluu iltlwnileitiu n1m~timtii ull1u ~uni1il'\J11 ~umtt~~uu ,rl~!! 11' ~ 1:ihhtl 1 

miJt1mM~ff~~11u vmiu1J~nw~u11uuu'Vl':i1t1 

-• .! • 'J/ d i.f'U81 flU'W'\Jl~f1'1l.Jff'\Jl1 '\J'Wl~ 3-5 x 4-6 µm 

VQ. rlQI rl.d. 
!tlt1i.1'118Htl~ tl'W~fl 'il'W'Vl'jf\'':ifJil Uil~flf.U~ (2551 : 374) 
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lll't't~ 4.24 a, b = Basidioscarps, Lactarius vellereus (Fr.) Fr. 

4 .::.. G 
'lf81YltllftUTVl'i Lactarius vellereus (Fr.) Fr. 

',, ,, 
ilfl't:IW:::YIHflU.lfll'W vmhm~nwfi~'U~'l ~W11]JlJ 30 °C fl111l'lf'Uff1J~'Yln 86 % pH 6 

,, ' ,, 
fl111l!~1l!!ff'l 378 Lux i1fniw:::m11n~ ~'Ut1'.l'U~tim~t1111~m1'.ltJnrj1l 2-3 ~tin 1J~nw~u~'U\9111l 
.'I "' 91 .'I .'I d "' 
1Jl~1H!'1'l 1Jl!1Jqj'1'Y'l11W!!'i'l:::1Jl!\9l'l1 'l 

' ,, 
iw&'i1u1Y1m 111l1mlf ~11lm:::'Yl:::fl11 il'll11'U 1'111 ~tiilu1\911'1~ti'U 1 ~'U Hlt.1 fl''UVfl'i'IN 

~ ~ ~ 

8-20 19f'U~t1J\911 n'11-:i111J1m1'.lw1~-:i 1rlm1'.ltJ~tin~ti'U'llti1J"1u-:iti'1-:i i'.l111t11J utt'-:i irnn~u~~ 
,, 

11l1ti:::1i1ti'Ufl~fl'1Htt1J1fl fl11Jff'IJ11'11~fl'IJ11'U 1'1 fll'U'IJ'Ul~ 4-6 x 2-3 !CJf'U~lll\911 H1t1t11Jff'IJ11 
~ ,, ,, 

~tim~~1J1-:iul'i -:i1iili11\911'11l'U 1i1ti iu1~~ff'IJ11 11l11:::1rn:::in~1t1 'Y'l1J itJ1J~nw~'U~1'U 1l'U'Yl11tl 

i 'U 'lf 1-:i1$iti'U fl'U tl1 tl'U 

-• G .... I d. d. Clo d. QI QI I ... I a' 
tJut>'i i1Jfl'i'lll1 ff'IJ11 H1'1J~'IJ1:::!!'1:::1Jff'U~'Uffl'Ufl'U!!1J1J11'l!!'\1 'IJ'Ul~ff1Jtl1 7-9x6-8 µm 

'11 Q. QI Clo a'QI a'd. 
mnt111aHa-:i 11'lf1JWCV1\9lt1ffm'U (2539: 93); timfl '1'W'Yl1ififJ'i'l 1rn:::flw::: (2551 : 377) 
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.. 
ill't'frl 4.25 a, b = Basidioscarps, Lactarius vietus (Fr. ex Fr.) Fr. 

d ~ ,f 

'lf8lfltlU1li;TV11 Lactarius vietus (Fr. ex Fr.) Fr. 

Q.I ~ ~ ~ CV Q.I tf 

ilfl'tH.lA~flHflltl.fll'ff fl11:1.J'lf'Ui'U~'Ul0.5%- 12.5% fl11:1.J'lf'Uff:l.JYl'Vl1i 91% - 95% 

... d ~ 

~W'ttfJ:l.J 28 U'lfl'WlHHctH.lff pH 5.5 - 6.5 fl11:1.Jt'll:l.JUff'I 711 - 715 lux 
., 

Hw;Jiu1nm tt:i.J1n~un ~1'UlJuiif'.hi'1t1rn~uu1'11til'I f'.biiiht'luvuutJuiY'll11 rn'lutt'I 
., ., 

ii1umtluuiYtlwn'1Vti'U tt:i.J1mM~ii1t:VuH1f!'uvnm'!tJ1~mw 5-9 tcif'U~t:i.J~1 ri11J~un t~uuHu 
"' 

"' .I ~ i & "" "' ~ "' .I .J .,.. "' "' ~ "' 1Jl'lff'll11 u'1W~l'U 'UtJ~~~fllJfl1'U~UflUflu'11£J'tt'U'l~~fllJ'llUlJ'tt:l.J1fl fl1lJ'tt:l.J1fl!'tt~:l.Jfl11:1.JUfllJ 

!! "~ 1'1 tl'I t1 'U ~ :l.Jlfl !1'11.f 1iiJ1£11 'I ff!~ £J1V U'U u:i.Jfl 111~ UB nm~ 1 fl!!H'1 ~'I 1rl Utl fl Ulfll fl'~~!! tt 'I 
"' "' ., ., 

?I lj) lj) ... I C). C). d d.d I d ~ .d 0 ' 

munuu mu~un u1~mw 2-3 tcif'U~m~1 H111t1rnrn~ml'll111Jl'IU'tt'l:i.J1timuu'Uff'U1~1'1UU'U 
~ I ' ~ I 

!U U!VUflltJi un1u~uniiff'll11 ~Ufl!M~flUU~l'IUtt '111hht11mi'.iuu1M~ff~l111 tJ ~flfJW~TI!fl'fl 

ri'11Jtt:i.J1mM~ ii11fl'i'Vlt11 lJ111w ~1nlJl9i1uciH1~u~u 1~Hfr'I tt1ul?i'u 1~~iiilJttrim~:i.J ucii m'.h . "' 
d Q.I ,:. C). .d A ,..I ll] lj).t!!{ <JI i lj/ e:::. i lfl lj) I 31 d Id ~ d 
t~'IH vrn~um111:1.J'lfUul'Ufl'1H 1:1.JtJ'U~'U fl'11J111wuu 1~11n ~'U'lfl~ m~u~1~t11 ci tt1u11lu 

nrjm!ut1n11 10 ~un nnh1'tJ1~ it1'lfu tl1mtJ1~nulJmttnf lJtJ1~mu 1~ 1~wiit1:1.Jtl1mum YllJ 

lJ1 nw ~u11u ~u 11utJu'Vl11t1 !!'1~~u 'V11W viu i mh'l1~uum1:1wu~'liY '!'YI lfl:i.J 

"" .! .I .! "' 'ff'IJ'ffi;TlJ81 ff'll11 

tTtJoi 'llUl~l:YtJuf 4-7 x 5-5.5 µm 



100 

ill't't~ 4.26 a, b = Basidioscarps, Russula alboareolata Hongo 

_4 Q G 
'titll'fltllffla'\Tl1 Russula alboareolata Hongo 

QJ 'j) QJt/ ,:Q.IQ.1" C). 

tlfl1:1W::'f1HflU.1.tllff fldll.l!'\J'JJ!!ff~ 450 "flC)f ff:nmn.Jff'JJVf¥11i 75% tltu'Hfl'JJ 30 tl~fl'l . "' 

QJ dd ?I ' d gJ C). gJ 

tlfl1:1W::'fll~mumr. ttmtwmn llff'\JT1 nm~tt'JJ1n~t1m1JtHm~rnnum.1 H1'11ll1fl~timm~ . ~ ~ 

1rn::: n'1n'hltu:::'H f1m rlufli1'Wl ~l'W'W "1'11Jtl'W Uflfl"'JJ 1JN "l ~1mfl~~ 1rlu ! ff'uilu 1\911" '\Jt11Jn11 "' . . . ~ 

1rlufli1t..1 11n~mmmjjtiurl 1ut1mt1l utt'JJ1n~t1nnil'll11 n'\Jm~ 5-10 1C)fu~1'JJ1P11 fl11J~tin nil'\111 

.=:i, 3) 'j) d I Q.I d 'j) d. t!I. d. 'j) C). .... I 'j/ 

IPl~mu m1~ 11t1~m~nurnnut1t1 "1'\J11tt1t1flrn mu~tifl '\Jt..11~ 2-6 x 1.5-2 !C)f'W\Pllllm 1IJ'Vl1~mu~tin 
"' 

! rlu 'j U'Yl Hm:: 1Jtlfl H1'\J11!1 tl1J nrn ~ t1n¢i'1u ~tid~ ~fl 11J ii'll'Wl~ fl~l~fll11J 111\U 1 flt..! n1t..1 ~ti fl 
"' "' 

- • G • I "1 I -'1 "' ,,j ~ I "' iruo1 1IJ i'\J IJlHrn::ff'W!'ll'tl'JJ!lJl..!\Pll'\Jltl ff'\111 '\J'Wl~ 5-8 x 5.5-7 .5 µm "' . 
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llT~fi 4.27 a, b = Basidioscarps, Russula cyanoxantha (Schaefl) Fr. 

,,;. Q J 
'lftllflfJlffliJA1 Russula cyanoxantha (Schaeff) Fr. 

Q.J 9) ~QIQI" .::::::i. -=t 

tlfl'tHlA::fll.:ifllU.fll'rt mll.l!'lll.lUm 370 lux fnll.l'lfWffl.l'VfVl1i 55% tlW'Vlfll.l 30 tl~fl'1!9f'1!9ftlff . .. 

~ ~ 

1iJt1fl~'l.J iHYmnflmnmJwiu 1<jfu '!fl.lvn.h~ :i.h~rieiu ifei~u 1~t111.1~fltifl 1~t11oeiu tt~ou1\9l1"1otiu .. . 
fl~'Uf!Ofl ~fl~l'l.J Ufl'IJ!~flUtltl !~ti~~ irfl~fltl'l.J!~'l.J'.i1Jfftil.l ff'll11'Vl~tlfl~l.l ~l'l.Jf!Ofl 'll'l.JWl 2.5-10 .. 

"' .! -· .! "' 'rt 'IJ'rt iJ'U tl 'j ff 'll 11 

- • .! _ 1 "' "'-'1 ... liJ '"' 'J/ ,,j "' iJutl1 iu'VlH'.i l.l~l.l !fltl'IJ !lJl.l!ff'l.J!'lfOl.l ff'll11 'll'l.Jlfl 7-9 x 6-7 µm 

!tlfltrnoHo.:J ffmtlu1,J't11'Vlt1li'l'lff\9l{1m~!'Vlfl 1u 1"1~uli~iJ1~1'Vlfl'i'Vlt1 (2550 : 52) ; 
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.,; 
.fllvt'YI 4.28 a, b = Basidioscarps, Russula densifolia (Seer.) Gill 

' 4 ~ • . 
'lftllfltllffliJfl1 Russula densifolia (Seer.) Gill 

91 Q.I ... I Q.I Q.J 'j} 'j} Q.I ..Q:I. 'iJ 
fl111H'IJ1J!lff-!I 430 Lux lHHH'Ul'lfll1'Ufl 2-3 1'U tllfl1fY'Hl'Utl1Hl11 '1fl'hltu~fl1'.i!fl~ ~tlflfl'11tlfl'.i1tl . . ., 
1ijmY'11~'fo11d'.H1~11f1~11'l'U~t1m~t11 tt1't11f1~11'l'Un~11u'U~'U~'U i'U1J1 hJi.:i 1111~.:if.:i 1l1~uu~.:i 

1l11'1Jty1l'Vl'.i'.itu 

CV Q d dd 'j) I r/ .ai 'j} ,:. 

iIW!l'Ul'fUJl l1111fl!l1~ 1lff'U1'1'\J11 lff'UH1tl''Utlfl'11-!I 5 ICJf'U\91111191'.i fl'11-!ll1111fl!11\9l'U 
' ., 

H11~t1rnrn~ttt1~ijmijt1~uu~1~t1t1611111'.:i!iJ 1ut1rn.:iil'IJ11 ri~uil'IJ11'U1'1 uNu'1~uriu u~~~nu 

n'1'U1rn~1~t1.:i~~n'U n'1'Uff'IJ11'U1'1 t.111 2-8 x o.6-3 1CJf'U~111l'l1 H11~t1umt1i'Uil'll11 ff'Uti.:i~timlt~ 

,.,~~tit.161 1iJ~t1'U11'J'UiYJ11'11'111'1~iY~1 1rlt1ii n'll1~tt1t1J11tf t1 i 'U1 lf~ ,-,~111~ t1'Uil!¢11~1~'U Tiuu~ nw 

~'U ~1'U lJ'UYJ'.iltl 'Vl'IJ i 'U'Jb.:i1~t1'Ufl'.ifltJ1fl11~-!lff-!ll11fl11 
~ . -' . "' 'Vt'll'VtiJ1J61 ff'IJ11 

atJoi ihiJm.:i~ ff'll11 H1'\J'.i'IJ'.idhiV'U'U'Uffl'Utl'U11'J'U~1.:iuttu'1~~~.:i 1 B'U 'll'Ul~ffiJti{ 
"' . "' 

3-5 x 5-7 µm 

ii Q Q.I Qi, rl Q.I rl d 

16fliJ116H6-!1 '.il'lf'IJWCVJl'lt'.Jfftn'U (2539: 28); tl'U-!lfl 1l'UYl'.ifY'.if.J'1 !!'1~fltu~ (2551 : 381) 
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ill'W~ 4.29 a= Basidioscarps, Russula emetica (Schaeff. & Fr.) S.F. Gray.,b = Basidiospores, scale bar= 10 µm 

4 ~ G 
'1HlTtu.llffUUl1 Russula emetica (Schaeff. & Fr.) S.F. Gray. 

' ,, ,, 
iln"Uw~r1Hnu1m'W vmiuu~nwirnm111'1fiHr-:.1 tituttfliJ 21 °c m111'1fuiY11Vi'l'ln 88% "' . "' 

'JJ Q/6'1 Ql ... I cv 9J 91 rJJ QI 

pH 5 fl111J!'\l1JUff.:.J 470 Lux 'H'1.:.JH'lJl'lfl'H'lJflIJ'.i~mw 2-3 1\J tllfl1ff'.itl'lJtl'IJtl11U'11U~~tltlfHl~ 

QI ~ d .dd 'j} .d d J d ,.. 'j} I 

'1 fl'hl W~fll'.i !fl~ ~ tlfl! 'H ~1JffU~ .:.J ff~ fl "1 l'Jff'\l tl.:.J ~tlflfl'H "1'1.JffU~ .:.J'\l'lJ ~ tlfl!~ l'J11'111J ! fl'lJ l'l'lJ fl tl • 
v .Q d ... I ~ d 'P .t:!t d. ?t d 

tfW!Jl'lflflf.11 'H1J1fl!l1~ i1Jfl'.i~'l'l~fl11 ffU~.:.J!'\l1J U~.:.Jff~ l1'.itl9f~111.:.J'1.:.J!lJ'lJff'lf1J~ 

.t::. ?I 1Q'j} .c::t, t!fJi ,: dd.t:!t I 

'\l\Jl~ 3-5 x 6-7 !9f'lJl'l!1Jl'l'.i fl'1Nl11J1fl!lJ'lJUtl-:.1!'1fl'lJtll'J mM'lJ~!1Jtltllfl1ff'lf'lJ fl'.i'IJffll1'1tl-:.ltltl'lJ 

<!! "' 'JI i di .c::t. QI fJ/ v .d, ... I ~ ,- e:::i. d 
'H'.itlff'\l11u1'1 ~1\J 'lJl'J~l'l~fl'IJmu muff'!f1l'VIIJ'lJ'll11 'll'lJ1~ 5-7 x 1-1.5 19f'lJl'l!1ll'l'.i 1flum1'.il'J'IJ 

"' ,, 
iuti iwtt~ff'\111 ~tim1rifi'1umv i u fl'11.:.J 'Vl'IJ'IJ ~ nw ~u 11u iJu 'l'l'.ill'JU'1~~u 'l'l'.i ll'J 'Vl'IJ t mh-:.11$itiu 

<!I ., 

'VI q El fl1fl1J tl-:.1 fl 'lJ l'J 1l'J 'lJ 

... . -• . 'rtll'rt tru tn 'll 11 

trtJt>i ff'\111 iiJ-J1.:.Jfl'11J ~ft'lJ~'lJffl'lJfl'lJ!~'lJitt1-:.i '\l'lJl~ffiJtif 6-9 x 6-9 µm 

v.i:::::o.. QI .c::t, r1QI rid 
!6fltr118Htl'i '.il'lf'IJWCVll'll'Jfftll'lJ (2539 : 67); tl'lJ-:.lfl 1l'U'Yl'.iff'.ifJ'1 !!'1~fltu~ (2551 : 382); 

Pegler, D. and B. Spooner (1992: 55); Phillips, R. (1991 : 130) 
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ill~~ 4.30 a, b = Basidioscarps, Russula foetens Fr. 

' 4 CV d G) I 

1ftHfUIW !'tt~'V'l,nnJ !'l1tll 
u q ~ u 

4 Q. rJ 
1ff>TtU.llflliJ~1 Russula foetens Fr. 

'., ., u G) .:::rt. da .t:::). a Q.I Q.I ti 
ilfl't:IW:::'YIHflU.l.fll'rt mJ !'W1J'i!'Jtu'Vl'lfU 'Qtl!'11t.Jll 28°C fl111J'lf'WiYll'V'l'Vl1i 87% pH 7 

., . ., 
m1 in~ ~'W~tim~rJ11P11llfi'W~'W 1 m'.l1t~~i' ~ 

cv Q. d ... I d 't a fJJ 1 ti ..::it. 

il'tl.!!l'U1'Ylf.ll '111J1f1!'11~iUfH'llliY'Wl\Pll?ltllJ!'tt?ltl~ !iY'WmlJ'WrJf1'11~ 7 !9f'W\Pl!ll\Pl'i 

irlmJl'W~tirJ ci m~titin 't111'11'nm~'l1ll1m~1i'W id'ti'l1ll1f1'11'Wl ~1tll'Wti1timrlti\}ntl1 '\Jtirnil'Wf1 
., 

1~(J'jt)1Jfl11Jff'\Jl1'W 1'1 u~~~n1Jti'l'WU?l~t'1 (J~Ml~fl'W ti'1'W i U'V1Hm~1Jtlf1 ff'\Jl1'W 1rt'l11tiili'.i l\Pl1" 

Utl'Wtillm~ti~ rn~ri1'Wtll'W l'V'IHt~n ci 'V'l1J1J~ntu~'Wi1'WU'W'Vl'iW 'V'11J1'W'lf1~t~tl'Wf1rnt)lflll~~ 

ii~mflll 

~ Q. Q.I ~ o'Q.I tl.i:::s. 
mnil'110i-w~ 'il'lf1JtuCVl\PlrJiYm'W (2550: 272); timfl 'il'W'Vl'irl"ifJrt (2542 : 60) 
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ill~~ 4.31 a, b, c = Basidioscarps, Russula rosacea (Pers. ex Seer.) Fries 

... .. . ( ) . 'IHl1fltllffUTA1 Russu/a rosacea Pers. ex Seer. Fnes 

.., i .di ~ ~ QI QI ti 3' 
l1fl1:1~nHtm.1m'W vm 'W'Yl'lf'WQW'l'lfJ:i.J 28.5 "C m1:1.J'lf'Wff:1.J'Y'l'Yl1i 87% pH 7 m1rn'll:1.J1tm 

QI ... I 3' 3' QI .:::::. ~ d i d ' el ~ .d.ct~ .ct QI 

343 Lux m'l~H'W\9lflfllfl1rl"Hl'Wtl1Jtl11'1fl£JW~fl1'HfWI 'll'W~tlflt~tl1 'W'Vl'1:1.J1J'W'Y'l'W~'W'Vl:l.Jtl'Wmtl1\9ltl • • 

ff~ i ulJ1~rnt~~ lJ1trntHJ'Y'l'i'itutrn~lJ1t~~f ~ 
~ u 

.,, 
1J1~flf ~fl~ 1J iiff'lf:l.J~1J~ ! 1W 'i tltl~ on1J ~om {f ~ fl~ 1J!~ ti~\Vl 1! i'Ju flff'i ~ n1J fi' l'W ~fl fl~ tl'W <U' 1~'VI'W1!! U 'W 

<'I .:: ""' 'Jl'JI d ''"" 'JI 'JI 'JI "" u"~"fl rn~flH1J'i nw ifl'1 mu~ omtt ~ m11:1.J'1 flEJ w~ fl '11 tlfft>:i.J mu~ o fl ff'll 11 'i'Li'Vl'i ~ m ~ 1Jt> fl 
~ 

""' « « Q -1 -1 I .;, 111_ 1 ')' i ""' 'JI Q 
'll'Wl~ 5-10 x 1-3 !G]f'W\91!:1.J\9l'i :l.J~~ffU~~rnfl 61 U~U'Wtl~'Vl1 !1J tml!l!'Y'll~ 'W1J'iDWfl1'W~tlfl ~tlflt'l'i~ 

~fl'll1~~1t1 'Y'l1J1J~nw~u'i1u'Lit.1'Vl'ilt1U'1~~u'i1uiJum1~ 

-• cl « « _ 1111 I el "I « 
iJu61 ff'll11fl'i:i.J iu t'll1l'Wmtfl01Jfl'1:1.J :l.J'l'i'Wl:l.J 'll'Wl~ 2-4 x 5-7 µm 

~ ~ QI~ t/QJ tl..::::s 
!6fliJ116H6..:I 'i1'lf1JWC\'1\9ltlfftll'W (2550: 66); O'U~fl 'il'U'Vl'ifl''ifl'1 (2542: 61); • 

ti QI o' d 

ow1fl 'il'W'Vl'ifl''if'J'1 trn~fltu~ (2551 : 390) 
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llll'4'fi 4.32 a, b = Basidioscarps, Russula violeipes Quel. 

' ,,. ... . 
'lftllflf.llffUTPl1 Russula violeipes Quel. 

"" . 'lfBl~ff Russulaceae 
' p p 

iln1H:u~flHnu.1m-w vmiu'LI1nwn.:ffu eJW11fJlJ 25.5 °c m1l.l.:ffu'ffl.l~'Vll1' 79% pH 7 
p ' 

fl11l.l!,rll!!'ff.:.J 376 Lux 11E.:.i~um1m!n 2-31u u~1u~~~t1'U Em1w~fl1'Hn~ ~u1r!u~t1fl!~t1111~t1 
' p 

1rlun~11 3-5 ~t>n m~'il1t1mil111u101111.Wu~uiuihtmu'il~nw 
• ~ v 

tlW!lUlflf.1111111fllif ~ ium~'Vl~fl11 'IJ'Ul~ 4-6x4-6 !CJf'U~!ll\911 nmntiffi'U~tlfl!~tl1tl'U 
p 

1<jfu iY1~t11ot1u t111m ~t1.:.iu~~ii1.:.i iYii1nJu '!fll~ ilii1.:.i ot1uuu'IJ11 ilii 1.:.iuuil 11~uot1u1rn~'!f11~ 
~ ~ 

""~ I 'J) 'J) <!I~ 'J),% dd d ~ 
mt> 1 lJ u ~ t>fl t>t>'U 'Ut> 'LI 111u .:.i m 'IJ 1'il'U1nt1rn lJ u 'jun~ 11 nm .:.i 11111m 11 \91 'U m 'LI 'ff'IJ 11u~ ~ 1u~tJ'U1 iJ u 

~ 

iY'IJ11u1~ 1'1t111'1t1.:.inu~ u~~m.:.iul1.:.11~t111~~nu1rluiuff't111 n'1uiY'IJ11'1Ju1~ 4-10 x 1-2 1CJfu~m\9l1 
p 

H11'1 t1rnut1 i u1li~iY'IJ11u1~ :iJmrlu1~1u ~'IJ'IJ1 nw ~u~1uuu'Vl11t1 vm i w1h.:.11$it1u nut11t1'U 
~ . 

... . -· . "' 'W'IJ'Wifutl1 'ff'IJ11 

atJo4 1u'1 1iiniY ~H1n11m11~~1ot1~m~'il1t1l11.:.i ci nu 1rn~nilmt1m~n C1 t1~~umt1 
qJ q I cu 

1 ~11 '1Ju1~'ffut119.5-1ox9-1 o µm 

v .:::.. Q.I ~ cl Q.I rl d 

mfl'1'11BHB~ 11'1f'IJWCVl\9ltl'fffll'U (2539: 64); tl'U.:.Jfl 'il'U'Vl1fY1fJ~ (2551 : 396) 
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fll't'i~ 4.33 a, b = Basidioscarps, Russula virescens (Schaeff.) Fr. 

4 ~ d 
'ti8l'fltllftlil~1 Russula virescens (Schaeff.) Fr. 

4 4 Q II) Q I Q II) G 9/ 
'tiOO'U1 m~ ifl" mmrn:u'\111 m~\91~ 1fl"'\J11 m~t'\Jl 

4 • 
'tiOl'lft Russulaceae 

QJ 91 Q.lt/ ,:, ~ ,:,Q.ICJo' 
ilfl'UW~'YIHflll'.Jfllft fldl:IJt'\J:IJttff'I 350 "fiC)f fldl:IJ'lf'Ui'lrn'U 12% fldl:IJ'lf'Uff:IJ'Vf\111i 92% 

" " Hw9rn1nm 11:u1n~tin "'\J'U wi 3-15 tC)f'U~t:JJl'l'i ff'\111 i tJ~ 1-:iuuum1t1$i'U "u w1-:i 

?I a d. 'J} 3) I d d ~ .cfQ.1 ==" ~ t!!f d 

'\Jtiu11:u1mIJ 'Ufl" 'Ut:1Jti:1Jti-:i 111n~ l'U U'U :uti-:i 11in~ l'U m-:im 'U fl'i rnti"-:i ~n:u" n'hlw~m 'U 1111rn11 u 
JI r 'JI I 

1.Uti11:u1n11m ii'.iti"lfrn~mn~rn~w:·rn 1"1tJ~t1'Uff fl1u~tin fl'1u".ff'U11 fl'1uni1-:i 1"~~n1'U fl1u 

" 1'1t1'1~1!tUUff'U '\J'Ul~'\Jtl'lfl1urn-:i '\JtlU'\Jtl'lfl'1rn'1t1u nl'U~tln 1rJ'U1tJ·m-:im~utin N1nl'U!'1tiu 
"' 

mtil'WtrJ'U 1~1-:i 1""1tti~:u lfl'U 1rn~ 1""1-:iu111'U1tiu~timtt~ 'U'U1~n1'U~tin 2-5 x 1-2 tC)f'U~t:u\911 

~ul'Uu~nw~'Umutn '1n'hlw~Vim'hl "ii'.itin~'U "1 mt1l'Un1'U1rlu hn-:i "n~u11timuvn~1rlm11 

"" • -· • d ft'llftil1J81 ff'\111 

_1•,1 dd ,lo' 
iJ1J811u'l'1'H'i ff'll11 '\J'Ul~ffutl'i 8-10 x 7-8 µm 

y Q Q.I .c::::.. ti Q.I o' d 

!8fliJ118H8'1 'il'lfUWCl'll'ltlfftll'W (2539: 66); tl'W'lfl 1l'U'\ll'ifY'ifJ" (2551 : 397) 
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illf'lfi 4.34 a, b = Basidioscarps, Russu/a xelampelina (Schaeff.) Fr. 

4 ~ G 
~81fltl1AUJV11 Russula xelampelina (Schaeff.) Fr. 

4 4 
~881-!, -

108 

~ ~ 

amHl.!:::YIHflU.l.fllft fl111l!.u'l.lum 450 lux fl11lJ~'Uihl~h! 11.0 % fl11lJ~'Uffl.l'W''Vln 75 % 

~WlHJlJ 30 pH 7.1 

~ ,,\ji .,.,dji +ji dji ., +ji 
!1J 'U fl'1'Ut11'U 'U ff'11Jfl'U!'1fl'U tH.J fl'11·H1lJ1fl~tlfl'IJlJ t11'1'l!'1fl'U tH.J 'IJl'l~ tlfl'1fl'hlW~ fll'.i 'IJlJ !11'1 'l .. . . 
lJ ti 'l ! lf 'U '1 :J oJf~ ! 'il'U 'U tl'IJ '11lJ1fl ~ti fl!~ V1J!!1i '11 V fl!~ 'U fl ~'U! ~fl U tlrJ ihfo'hl W::: 'l ti '1'lu1i'1:J~1 'U 'l ti 

~ 

!Ut1mvit.111:1.J1n~t1niitl'U11 'U'U1~'11l.l1fl~tlfl 4-6 x 4-5 !CJf'U~!l.l\91'.i 11:1.J1n~t1nii~n'hlw:::u~-:iu1inh1~ 
~ 

fl~1J~t1n iiil'U11 ~n'hlw~fl~ u~t1nv11!vi1nt.1 l'l'1t1~ '1:i.iiifl~ u ff't.1 ff'u1111-:i ~it.11t.1fl~ rnh~mw 
~ 

.ct. I C:. 'j) .d.d O I I d QJ' .do ~ 'j) 

13-15 fl'.i'IJ\Pltl 1.0 !CJf'U\91!:1.J\91'.i fll'U~tlfl lJff'U11tllJ'U1\911'1tltlh! !'lf'U!~V1fl1Jff'Utl'l'l1lJ1fl~tlfl Hdfllh!~tlfl 

"' .: G j/ j/ G I .: j/ "'"' "' °' <V ef O j/ 
!'.i V1J'lf'U!'1fl'U tlV fll'U~tlflU'U'lUl'l!lJ'.il~ ! 'UtlfllV i 'Ufll'U~tlfll.Jff'U11U'1~l.J'.it1Vfl~U 'Vl~'Utl'lff\911 'Vl1 i '11 

I jJ dQJ' ?I ~ 'J} 'j) .d. IC:. .ct. 

1JNff1'U'Utl'lfll'U~tlfllJ '1fl'hlW~!1J'U'UVJ!N 'U'Ul~ 2.5-3.5x0.6- l.5 !CJf'U\Pl!lJ\91'.i fll'U~tlfl~l'U'Vl tlV\91~fl'.i1J . .. 
.ct. 'j) I C:. <j' j) d 'j) C:. d d Q.I I Q ~ .d..ct. ij/ °' "I ij/ I 

:1.J'Um~n11-:in1111'.i nw ifl'U mt.1rnnt.1 t1v 'IJ'.i nw'Vl mu1P11t1v1-:i11J U'Vl 'U'Vll.ll'ltl mm -:i 11rn i 11 l.l'l1'1'U • 
"' .: '1 j/"I j/ i 'j) C:. i '1 'j) I j) d C:. d I ::'I I 'J) I 

lJfl11lJ'lf'Uff'l lJV'Ul'l'U fl'11J'.it1W'U'U ~Ufl \91'U!\91'l 'lfl~ 'ilfl 'Vl'IJ!'l1~tlV!1J'Ufl'1lJh!tlVfl11 10 ~tlfl .. .. . 
I "I "' i j/-1 "i' ef O -1 '1 j/ I I & 

'Vl1J'lf1'l!~tlh! fl'.iflt)lfllJ-fl'UVlV'U fll'.i 'lflJ'.i~ W'lf'U 'UllJ11J'.i~fltl1Jtl1'111'.i ~'11'11Vt1Vl'l !'lf'U um 'U'l 

'11:1.Jfl C)f1J fltllJ !~'U~'U • 

"' c::.. rl QI rl d 

!8fltf118H8.:J tlh!'lfl 'ilh!'Vl'.ifl''.if:J'1 U'1~flW~ (2551 : 398) ; Pegler, D. and B. Spooner 

(1992: 55); Phillips, R. (1991 : 130) 
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di cl 1 ~1 "'1 9 .'I cl OJ 

1llflfll'Jfffl1Jl'fl11lllH'llfl'IHllt.J'lJ'fM!11\?l!Ofl l'l llflu'J 1"151 !'Uul!l'l~H!'lJl'ltl'l'Wl'U 
q 

jJ j/ 'JJ ' jl 

11l'i~'lf1~f1'1"11'U 1'U'fli'~iJ 'Yi'U~1'U1'U'Jfu\?l'lJu~1l1l'lV1~tt11\?l 34 'lflJ\?l TI'l"l'U'11?i'V1~1u1J 2551 1rn::; 2552 
'" 

~1'U1'U 34 'JfiJl'l ~'Yirnu'V'l1::;1J 2551 ~1'U1'U 30 'lfill'l u[l::;~'V'l'U1'Uu 2552 ~l'U1'U 30 'lflJ\?l 

" 
fl 111111 fl lfl'tt n W'lJ 0~1 lf l'l\91lllfliltl1::;111ffi'U11~ fl::; 11tin~iJ'fl111111\91 fl~ NO'U ~'U otin'U 

'" '" 
'j) CV CV c.:! 

bl'fll'V'l!l1\?lno11 nfl'lHl!::;m~mvmw 11n::;nmHu~'YIN'lf1mw 

bl'mwtnl'lat1ll'l'lN:Ji1m'V'l l'i''U 1hJ~wrnY1'Uimu'11Pi'mi 1~~ i'~ 'V'lfl1~ tl1~r1 i1 !!\?!~ 
u '" 

" M'Ulll!lvi~ 11::;'\J111i1011 ~l!!'Ufl\9!11l'\J'Ull'lll'i'1ll'U 3 w1fl ;)o 1'i''U!JJim1i !JJri11 u-a::;'1liff'UciN 
u q 

1 -tt \?!!!~ [l~'lf.w \?111::; inl'l 1'Ubl'flTrunl'lao11~fla w'fl a ~n'U m i'.i o'U n'U 11 j ou\91n~1~n'U 111nm1 fff)'hll 

mm1tl'W1~nIJru::;~~flci11m~1u'U ntl1::;1fl'Yl'lJm1lfl'l11'1 Hfl'\Jt1~m1 ffflmbl'm'l"l111\?laom'l'Ui1 

pH 'lJO~~'U 1'U'U1!1W~W'U!M\?l!D'fl 1\911ll'flDfl'J"lfllJfllfl111l!lJ'U pH '\JO~~'UO~'J::;11-:i1~ 

6-8 1ttl'lri1'Uimy1nl'liu~'U~iJfl1 fl11rnll'U pH 1::;tt1N 6.8-1.2 

~ ~ .d cl ~~ I CV ~ .o:S_ 

OW'11flll'\JtM'U'J'Jt.Jlfllff'U'Jl1W'YIW'U!'l1\?l OW'l1flll\911bl'\?l!'Yl10'U 28 °C 'Vl'U 7 'lf'U\?l flO 
q 'U q cu q 

cl.J'j) d 'j) cl .Q cl cl 113} cl I cl~ .Q 

ml'lH~'\111 ml'ltlol'lm ml'ltlmfl1lfl ml'ltlmnm'U ml'ltlmn fl'UOV !'111'1'\Jl'\111 !'11\?l'IM un::;OW'Hflll 
q '" 

b1~bl'l'l1vi1n'U 31 °c n'U 5 'lfUl'l ;)o 1lil'l11U'1111Ml'lflm1i1~ 1lf l'l11l'l~n11m'U 1lil'l1m::; (tHJ'U) 1m::;1lil'lm1v 
'U q 'U q 

~ d '1 I Q ~ d cl 1 cl 1 ~ cl ll\ 3J d 
'YI0~\9110 OW'HfllJ!Unt.JO(J 'U'lf1~ 29-30 c 'Yi'U 22 'lf'U\?l 'flO !'11\?l'J::; ~f)'\111 !'11\?l'J::; ~m'HnO~ !'11\?l !bl'!\?IO'U 

cu q cu 'U 

cl.% cl.%"" cl.% 'J)cl.% cl 0 cl OJ cl cl"' •cl. cl 
!'11\?IH~'lfl\?l !'11\?IH~!'l1mM !'11\?IH~!W !'11\?IH~'\JlJ !'11\?1'111~1'U !'11\?llJ'Utlmn !'11\?llJ'Utlimu !'11\?l'\Jl !'11\?1'111\?l 

"' "' u 

cl 'J) cl 'J) clt cl1 'J) clllJ cl 'J)J cl: cl"' I 
!'11\?ll1'U1'\J11 !'11\?l'H'UllJlJ !'11\?lflO!l\?l~ !'11\?ltll'U'UOV !'11\?l !fln !'11\?1'11'UllJ1~ !'11\?l'Ul'l11Jlf) !'11\?l\91'U!\911 

q 

11'lf1 1lil'l~rn~1fl11n1~ 1rn::;1lll'l'Ul'l ow 11flilri1'U1 muiii11\9ln~1~n'Umflufl 
'U q cu u 

J CV CV a' ..d cl I ~ ,J Q.I CV a'd l 

'fl11lJ'lf'Ubl'lJ'Yi 'Yl1i '\JO~'U'J 'J t.Jlfllff 'Yl'Yi'U!'l1 \?I 'fll\911bl'\?l'\JO~'fl11lJ'lf'U bl'lJ'Yi 'Yl1i lJ 'fl1 54% 'l"l'U 
q 

d cl J I I ~ CV CV fld I d cl .J 'j) '1) cl 
'flO !'11\?IH~'\JlJ bl'1'U'fllbl'~bl'\?l'\JO~fl11lJ'lf'Ubl'lJ'Yi'Yl1ilJ'fll 96% 'l"l'U 'flO !'11\?IH~'\111 'Jtlt.Jfl~ 80 '110~!'11\?l'Jl 

'" q 

' 'JI " " 

!Ofl 1\911lJ'flO{i1"15l!fll'l l'U'li1~TIOlfllfflJ'fl1llJ~'UfflJW'Ylnbl'~ lJfll (68%-96%) 'fl1llJ~'UffllW'Yln'li1~i1 
'" . ,, 

'l"l'U 28 'lfUl'l ~m.rn::; 20 'Uo~ilimmm 1\91 llJ'flo{i1"1511nl'l l'U'li1~01mffTilJ'fl11lJ~'Uff'iJw11ntl1'U 

flnl~ lJfll (54%-67%) mrn:fi''UfflJw11n'li1~if'Yi'U 6 'lfUl'l 1lil'l11rnfl 11'1llJflO{h"l511nl'l~'Ui'U'li1~ 
" . 

fl 1111<jf'U fflJW'Yln TI iii fl om!\91fl~ 1~n'Uu fl 
'j} cl ..d d I 'j) IG) I 

'fl111l!'\JlJ!lbl'~ !'11\?l'Yl'Yi'UlJ'fllfl111l!'lJlJ!lbl'~Ot.J !'U'lf1~ 150-1,800 
'" 

cl13}1c.:!l..d 
Lux 11::;m'U \?111lJ'fll'Yl 

1m::;1ll l'l~'U!~lfl'11n1~~~ijfi 1otii'U'li1~11bl' ~ 150 Lux ll1'U!lil'l~'Yi'U\91H'U1 nw ~lJfl11lJ!.,j'lJ!lbl'~bl' ~bl'\?! 
cu cu cu q 

" ,, 
flO !ttl'l~~'lllJ iJfi10Ql'U'li1~ 1,800 Lux ri1'Ulmyu'Ufl11lJ!.,j'lJ!!bl'~iJfi10Q1::;11-:i1~ 200-1,600 Lux 

,, . 
ll1'U 1llflnilo111lil'lmci1i11n1'11'U1J1!1WTI1 ci~!I ~~ 50% 
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; 

cvvt! t v V,Yi!V _d'"lVA 
4.2 fllUltfiJ't'f'U1i'l~'YllH Ectomycorrhiza fllHHll 'J.Jfl'UH (Shorea siamensis Miq.) 'YlfltH'YllflVI 

A'HVl1u Order Agaricales Family Amanitaceae ml~ Family Boletaceae 

,, 
fll) 'H lfl111lii'll~'W -fi'llcM!GJfeHtlf) h1lllfltif'l1 '1$1D1J~'lf~) ~f)()tlTnJl~'lfU ~ 1~tllllf)l'.i1~ 

" "" "" 1 'J} 31 ';JI ii Q.I 9 ' d ~ ~ 
ri11m11rnH~1J ffYll~~l'W ri1111ff ~1rn~1ff'W'.i 0111~'\JD~~u nm1 ~ 1tVi~'H1N1~ou 11m 1f111m1~ ti u 

u " ,, ,, 
iu11f111 rut 255111111~t1~nm'tl~'H11~ 12 i~ou 1l1nm'.itl11'lfm1rnn h1t11fltifl1'1$1'Uti~1l1~ 

y 

fl1Ul\J~ !tf'U'l6'lJH 
0 .., 

m'l'lJfll'l'YIVlile>~ ... 
(IC)f'Ufll'J.Jfl'l) "' (IC)f'Ufll'J.Jfl'l) 

'lf~fl11Jflll 'hjl~rimfo{'llti~ti'.f~ 17.060 ab 0.840 ab • . 
cl iJ " 'J) 16.960 ab 0.860 ab nm Amanita princeps Cor. & Bas. + 50,000 ff D'j/~'W 

cl 
m~ Amanita princeps Cor. & Bas. iJ " 'J) + 5,000 ff tl'.i/~'W 16.960 ab 0.860ab 

cl 
m~ Amanita princeps Cor. & Bas. iJ " 'J) + 500 ff D'.i/~'W 16.960 ab 0.860 ab 

cl 
!'Hf! Amanita hemibapha (Berk. & Br.) iJ " 'J) + 50,000 ff D'.i/~'W 17.520 a 0.860 ab 

Sacc. subsp.javanica Cor. & Bas. 

cl 
m~ Amanita hemibapha (Berk. & Br.) iJ " 'J) + 5, 000 ff tl'.i Nl'W 17.460 a 0.800 b 

Sacc. subsp.javanica Cor. & Bas. 

cl 
m~ Amanita hemibapha (Berk. & Br.) iJ " 'J) + 500 ff D'.i/~'W 17.340 ab 0.860 ab 

Sacc. subsp.javanica Cor. & Bas. 



; 
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y 

fl1Ulil"~ ltfl!'Hlt.11~ 
0 OJ "' VI n ll fll':i 'fl~tHH 

(19fU~llJVl':i) (19fl!~llJVl':i) 
c:l iJ " 9' m~ Boletus chrysenteron Bull. + 50,000 ff mNl'U 16.740 ab 0.900 ab 

c:l iJ " 9' nm Boletus chrysenteron Bull. + 5.ooo ff m/\9l'U 16.980 ab 0.960 a 

c:l iJ " 9' m~ Boletus chrysenteron Bull. + 500 ff er:iM'U 16.880 ab 0.880 ab 

c:l iJ " 9' l'tt~ Boletus griseipurpureus Cor. + 50,000 ff m/\9l'U 17.160 ab 0.860 ab 

c:l iJ " 9' nm Boletus griseipurpureus Cor. + 5.000 ff mNl'U 17.100 ab 0.940 ab 

c:l iJ " 9' nm Boletus griseipurpureus Cor. + 500 ff en/\9l'U 16.980 ab 0.840 ab 

c:l iJ " 9' nm Heimiella retispora (Pat & Bek.) Boedijn. + 50,000 ff er:i/\9l'U 16.760 ab 0.920 ab 

c:l 
l'tt~ Heimiella retispora (Pat & Bek.) Boedijn. iJ " 9' + 5,000 ff er:i/\9l'U 17.300 ab 0.900 ab 

c:l iJ " 9' nm Heimiella retispora (Pat & Bek.) Boedijn. + 500 ff m/\9l'U 16.820 ab 0.860 ab 

Means 17.994 0.887 

LSD (0.05) 0.828 0.142 

P < 0.01 t~Vl~ DMRT 

Vll':iH~ 4.10 f11':il!fl'n~Mfl11ll!!'tl'lil11'U (ANOV A) 1rlv toM!!rl'Uf11'll'l~HHl·:utlJU Factorial design 

in CRD 1rlv\9l11111~m'll'il~t\(l'U1'Umf1 

y 

fl1UJ\l~ mu-:;01..11~ 

Sov df 
"' (19fl!VlllJVl':i) (19fU~liJVl':i) 

Rep 4 0.23150 0.01247 

A*B 17 0.30280NS 0.00750NS 

Error 72 0.43200 0.01261 

Total 89 

CV(%) 3.86 12.79 



; 

-. 

0 .., 

~ 1 ':i 'lJ fll ':i rt VI fl M 

'lf \PWl11J fl'lJ . • 
d 

l'H\Pl Amanita princeps Cor. & Bas. 

d 
l'H\Pl Amanita princeps Cor. & Bas. 

d 
nm Amanita princeps Cor. & Bas. 

d 
l'H\Pl Amanita hemibapha (Berk. & Br.) 

Sacc. subsp.javanica Cor. & Bas. 

d 
l'H\Pl Amanita hemibapha (Berk. & Br.) 

Sace. subsp.javanica Cor. & Bas. 

d 
l'H\Pl Amanita hemibapha (Berk. & Br.) 

Saee. subsp.javanica Cor. & Bas. 

d 
l'H\Pl Boletus chrysenteron Bull. 

d 
nm Boletus chrysenteron Bull. 

d 
l'H\Pl Boletus chrysenteron Bull. 

d 
l'H\Pl Boletus griseipurpureus Cor. 

d 
nm Boletus griseipurpureus Cor. 

d 
l'H\Pl Boletus griseipurpureus Cor. 

d 
nm Heimiella retispora (Pat & Bek.) 

Boedijn. 

d 
l'H\Pl Heimiella retispora (Pat & Bek.) 

Boedijn. 

d 
l'H\Pl Heimiella retispora (Pat & Bek.) 

Boedijn. 

Means 

LSD (0.05) 

P < 0.01 t\Plv1n DMRT 

, I, '.l), I tl o' d 
lJ \Pl {1'{1' tl'l'llfl~l'H\Pl 

tl o' '.l) + 50,000 ff tn/\9l'U 

tl o' '.l) + 5,ooo 'ff m /\9l'U 

tl o' '.l) + 500 'ff tl'l/\9l'U 

tl o' '.l) + 50,000 ff tn/\9\'U 

tl o' '.l) + 5,000 'ff tn/\9\'U 

tl o' '.l) + 500 'ff f))/\9\'U 

tl o' '.l) + 50,000 'ff m/\9\'U 

tl o' '.l) + 5,ooo 'ff m/l'l'U 

tl o' '.l) + 500 ff tl'l/\9\'U 

11 o' j/ + 50,ooo 'ff m/\9l'U 

11 o' '.l) + 5,000 'ff tn/\9l'U 

11 o' '.l) + 500 'ff en /\9\'U 

11 o' '.l) + 50,000 'ff tn/\9\'U 

ti o' '.l) + 5,000 ff tn/\9l'U 

ti o' '.l) + 500 ff m/l'l'U 

24.64 

1.483 

112 

'V 
fl1Ultf-1 !a'W'Hl'U1 -1 ... 

"" (ICUU~n.J~':i) (lcuu~mm) 

23.420 bcde 1.460 a 

21.120 g 1.220 cd 

21.120 g 1.220 cd 

21.120 g 1.220 cd 

24.940 a 1.340 abc 

23.240 bcde 1.220 cd 

22.320 defg 1.180 d 

23.660 abed 1.340 abc 

24.480 ab 1.340 abe 

23.800 abed 1.220 ed 

23.860 abe 1.340 abc 

22.740 edef 0.900 e 

23.400 bede 1.200 ed 

23.920 abc 1.400 ab 

23.840 abe 0.900 e 

21.960 efg 1.280 bed 

1.531 Means 

0.151 LSD (0.05) 
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VlnH~ 4.12 ill'.illml~Mfl111J!t1.htl'.i1'U (ANOVA) 1rlD'16*11H'Uill'.i'Yl~HHl-:Jll1J1J Factorial design 

~ ""' e:i ~ 
in CRD llJD\91'.i1'il1~ill'.il'il'.il1J 6 l~D'U 

v 
fl1UJi;J~ ... mu·rn111.:J 

Sov df 
"" "" (!"llUVll'llVl':i) (!"llUVln.JVl':i) 

Rep 4 1.27145 0.01257 

A*B 17 6.96866** 0.14686** 

Error 72 1.38417 0.01450 

Total 89 

CV(%) 5.11 9.81 

0 OJ v 
vinum':invimn fl1Ul\l.:J !llU':i01J1.:J 

(!"llU~n.JVl':i) (!"llU~nJVl':i) 

1 '1 '.Ill r ti o' d 'lf~fl11JfllJ lJ ~ riff ()'j'IJ()-:Jl'tt~ 30.540 abc 1.880 a • • 
d ti o' '.II 
m~ Amanita princeps Cor. & Bas. + 50,000 ff D'.i/l'l'U 25.200 g 1.500 cd 

d ti o' '.II nm Amanita princeps Cor. & Bas. + 5,000 ff D'.i/\9l'U 25.200 g 1.500 cd 

d ti o' '.II 
m~ Amanita princeps Cor. & Bas. + 500 ff D'.i/l'l'U 25.200 g 1.500 cd 

d 
nm Amanita hemibapha (Berk. & Br.) ti o' '.II + 50,000 ff m Nl'W 31.080 ab 1.740 ab 

Sacc. subsp.javanica Cor. & Bas. 

d 
m~ Amanita hemibapha (Berk. & Br.) ti o' '.II + 5,ooo ff m /l'l'W 29.500 cde 1.480 cd 

Sacc. subsp.javanica Cor. & Bas. 

d 
m~ Amanita hemibapha (Berk. & Br.) ti o' '.II +500 ff D'.i/l'l'U 29.100 cde 1.440 d 

Sacc. subsp.javanica Cor. & Bas. 

d ti o' '.II nm Boletus chrysenteron Bull. + 50,000 ff D'.i/l'l'U 30.560 abc 1.760 ab 

d tJ o' '.II nm Boletus chrysenteron Bull. + 5,000 ff m/l'l'W 31.540 a 1.660 be 

d nm Boletus chrysenteron Bull. ti o' jl + 500 ff D'.i/\9l'U 30.020 bed 1.540 cd 

d ti o' '.II nm Boletus griseipurpureus Cor. + 50,000 ff D'.i/l'l'U 31.640 a 1.740 ab 
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0 .., :v 
VI l'nJ fll ".i 'YIVI tltH fl11'llt1";J H.l'U".i01J1~ .... 

(I CJf 'U fl!'lJVI ".i) (ICJf 'U fl !'lJ VI ".i) 

cl iJ o' 31 
!'Yi~ Boletus griseipurpureus Cor. + 5,000 ff tl'.i/~'U 30.260 abed 0.900 e 

cl iJ o' 31 
!'Yi~ Boletus griseipurpureus Cor. + 500 ff tl'.i/~'U 29.760 bed 1.500 cd 

cl iJ o' 31 
!'Yi~ Heimiella retispora (Pat & Bek.) + 50,000 ff tl'.i/~'U 28.980 de 1.900 a 

Boedijn. 

cl 
nm Heimiella retispora (Pat & Bek.) iJ o' 31 + 5,000 ff tl'.i/~'U 28.860 de 0.900 e 

Boedijn. 

cl 
!'Yi~ Heimiella retispora (Pat & Bek.) iJ o' 31 + 500 ff tl'.i/~'U 26.500 fg 1.740 ab 

Boedijn. 

Means 24.64 32.012 

LSD (0.05) 1.483 1.510 

p < 0.01 1~v1n DMRT 

.J "" <' .I.I ,,j,31 
Vll".iH'YI 4.14 f11'.i1lfl'.i1::;'11fl11llllu'.iu'.iTU (ANOV A) llltl 'lfllrl'Uf11'.il'l~rltl~ll1J1J Factorial design 

:v 
fl11'll\l~ H.TU".ifltn~ 

Sov df 
(A"ll'Ufln.JVl".i) "' (ICJf'UVll'lJVl".i) 

Rep 4 1.2544 0.01745 

A*B 17 22.7488** 0.50233** 

Error 72 1.4344 0.02128 

Total 89 

CV(%) 4.13 9.61 
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m'.i ~ 111'U n'1ru ~1..1~~1nmnrn1ua~rl1'.i111 i 'W 'U~ nurnY1t11'Uu'11 ~'lf1~.nV11'U 1 ~vmfivi:l mm.1::: 
q <\I . " 

Y11~;1 h1rnnn ~l'Ul'U 4 1ti l'1Hn~ Yi1~111nm'.i~ll!'UflY11~tl'w'i'!1'W1Y1t1111tt1~1'l''U 1~un Heimiella 
q .. 

_( 9J d OJ I 

retispora (Pat & Baker) Boedijn. (IJfl~l.ll), Boletus edulis Bull. ex Fr. ( l'Yl~~'Ul~l'.il'lfl), Boletus nobilis 

Q QJ I 1 0 QJ "' ""1 1 <f Peck (ll1~~'Ul~1JJ'ttn1~) un::: Amanita princeps Cor. et Bas. ('.i::: ~fl'IJ11) un:::mm~'U'Ulfln fl YI~ 

'IJfl~~IO'Ulfl 'illfl'U~llU! ITS rDNA 1Yit1rn)1fl''Uulfl~lfl lY1~~1~nmnm~mrn i'W 1urnm1J NCBI 
.. <\I 

(National Center for Biotechnology Information) i'Wivu'U'lJ'IJfl~ FASTA 'lllfl~lfl'UUlfl~lfllYI~ 
cl i .::-;:. d r/cl rl d I I r/cl rl 

'llfl~l'tt~Yl~'ttll~ 4 'lf'U~ miJtiWl1'U~fl111Jl'ttllfl'U (Max identity) tiQi'W'lfl~ 90-100 !Vt!Wli'U~ 

1 _( 9) c! I -' <fd <f ~ QJ 

~ti (I) Heimiella retispora (Pat. & Baker) Boedijn. (IJtl~m) 1Jflll1Jtl'.i!"li'U~fl11'.IJl'tt1Jtl'Ufl'U 

d _( rlcl rl cl Q.I ' 

Xerocomus sp. (Accession No. AB453026.l) YI 99 llJtl'.il"li'U~, (2) Boletus edulis Bull. ex Fr. (l'Yl~~'Ul~l 

a ' ... I r1 cl r1 d Q.I 

'.il'lfl) 1Jflll1Jfl'.i!"li'U~fl111Jl'Yl1Jtl'Ufl'U Tylopilusfelleus strain HKAS54926 (Accession No. HQ326933.l) 

d ... I rl cl rl d Q.I I ..:::::! ' _, rl d rl d Q.I 

YI 91 lIJtl'.i!"li'U~. (3) Boletus nobilis Peck (l'tt~~'Ul~l.fl'ttnl~) 1Jflll1Jt!Wli'U~fllllll'tt1Jtl'Ufl'U Heimiella 
• <\I 

,,; "d " 
retispora (Accession No. AF050650.l) YI 97 !Vfl'.i!"li'U~ lln::: (4) Amanita princeps Cor et Bas 

Q 1 c! I -' <f Q <f ~ QJ 

(1'11~'.i::: ~fl'IJ11) 1Jflll1Jtl'.il'll'U~fl11'.IJl'tt1Jtl'Ufl'U Amanita egregia (Accession No. HQ539690. I) 
. " 

Yi 98 1ut1{1~'U~ 111nlr'W1ill vrnYit1'U~1fl''Uu1fl~lt1 lY1~1~v Aliment by Muscle fi1tJ1wfi1fl111J11~nl'i1~ 
0 

., "' "" 1 1 "1 "'"" 9) 1 "'"" 'IJtl~ftl~'U'Ulfln ti YI~ ~tl11i Jukes-Cantor method l!n:::ff'.il~ phylogenetic tree ~tl11i neighbor-

joining ~ltl lV'.illn'.ill Phylip 3.69 1l4tititl'Ultlflll'.IJtl''.IJVl'UllYll~Yl'U~m'.i'.IJ 'W'Uil phylogenetic tree 

(.fll'W~ 4.35) llff~~fflt11~ff1l'Ull\P.IJ'Ulf11'.i \}f1ltii~1fJ'U 2 ~~ (clades) ~fil 100 % bootstrap 1~uri 
Q 1 I 1 I Q 

1) 1'11~ 'Ufl~'.IJ Xerocomus sp. ~tl'W'U11ll1~ (1) Heimiella retispora (Pat. & Baker) Boedijn. mm~ 

1 9) Q 1 9)"' "'OJ OJ Q 1 I 

'ttl'tt'Ufl11'.IJ fln'lf~'Utl~ffltl11\P.IJ'Ulm'.ifl'Ul'tt~ 'Ufl~'.IJ Xerocomus sp., Boletus sp. trn::: Strobilomyces 

retisporus 'Utlfl'illflif ~~~ 2) ffl'.IJ1'.it1llii~titim1'.l'U 2 ~~Vtltl (subclades) ~iifl11'.1Jtl''.IJV!'W£in~~~fl'U 
i~uri ~~Vtltl~ 111'.Jmi'.l~ (2) Boletus edulis Bull. ex Fr. (ltt~fl'Ull'il'.il'lfl) l!Cl:::(3) Boletus nobilis Peck 

" " . 
(! lf ~ ,\' rnl'i 1.n 11Cl1~) 1~mlf~11~ ff ti~ 'll'U ~ u ii fl 11'.IJ tl''.IJV! 'U £YI 1~ 111'll 'W 1m '.i 1 fl ~~~n'W m fl Yi fi1fl 11'.IJ 

<\I 

t~tiii''U 99 1iJt1{1~'U~ ~~Yi1 il1'i'Uffci'.1Jn'Uttt1fltitifl'illfl~~ritit1~ 2 tiri1~ l'.in~1'.IJ1tt ~ (2) Boletus edulis • 
cl Q.I I d Q.I I d Q.I <V "i 9)C> 

Bull. ex Fr. (!'11 ~~'Ul~l'fl'lfl) !!Cl::: (3) Boletus nobilis Peck (l'tt~~'Ul~lJJ'ttCll~) '.1Jfl11'.1Jff1J'W'U1i flCl'lf~ 
' I I jJ 

QJ cl d '1 ~ I .d: "1 'j} I cl 1 • c! 
fl'Ul'tt~Ylt!Q 'UmtJtitJYI 2 t~llf1 m~ mHJCl Boletus, Tylopilus !!Cl::: Heimiella ret1spora 'Uflfl'illfl'U 

'Yi'Ui11tt ~ 1 'U ff fl Cl Tylopilus iiflll'.IJtl''UVl'U £ l11~ll\Pll'Ulf11'.i~ 1'.IJfl'UlM ~ 1'UffflCl Amanita ~~!M~ 
d 1 "' ., ., "1 91 "" ., d 1 (4)Amanita pn·nceps Cor et Bas (ll'l~'.i::: ~fl'Ull) 1Jfl11'.1Jff'.IJ'\1'U1i flCl'lf~fl'Ul'tt~ 'UfflJCl Amanita 

egregia '.1Jlfl~€!~~fi1fl11'.IJl~tlii''U 95 1iJt1{1~'U~ 
..:::. ..:::. 'j} 'j} 'j} '.jJ Q.I d rl d i ..:::. 

m'.it'll'.iUJt~'U 1~~1'Uf111'.1Jff ~uCl:::tff'U'.ifl'Ul~'llfl~~'Uflm'.i ~YI VClflffvm 'llti~m ~YI~ 5 'lf'U~ 
" <\I <\I 

, 'U l'U ll '.ifl'Ufl~ fll'.i ll~Clfl~'YfUil , "ii flll'.IJ!l~fll'i l~fl'UYll~ff il~ 1:J i1'll::: VCl f)ff iJti{ ~ '.i :::fl'Uflll'.IJ 
<\I 
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'j} 'j) ti I - d I J j} j./ Q.I d cl cl I t/ ,% cl 
l'llll'll'U'Ue'1mJm l'Vll iflf1\91llJ 1rn::::l'fU11'.i::::l111'1~'Uf)fll'HVJ Uflf1'ffU01 nm Un:::: llJ Un nrrum !'!fem fl 

~ ~ 

('l[flfl11Jf,J:U) 1iiiim1:u11~n~1'1n'W'Vll'1'ffil~iuJl1um1u11 '1Hn::::1A'me1J1'1 (~'1~111'1~ 4.9 tm:::: 4.10) 
" . 

~'Uf1ftlf '1m~ 6 1$leu '1'11m1U<Jf1'ffUe{nifll1'1 5 'lfUfl 'Vi1Jll tii~'lfUflVi 2 (Amanita 

d "' ')) ')) _, <I 
hemibapha (Berk. & Br.) Sacc. subsp. javanica Cor. & Bas.) 'Vl'.i::::fl1Jfl11lll'llll'IJ'W'lle'1'ff1Je1 50,000 

" . . 
'flue{ rviiuuVi'l'11 itt'~unft1f '1iim111'ff '1mnn11~uf '1Vi 1ii1Jlunmnfo{ ('lfflfl11Jflll) 1rn::::~'Wnft1f '1 

<u !U <l q. 

, 3' 9.J Q.I d .. 1 .. I o' cl .::::. d d w 

fl11lJt,!'1lJlf1f11l~'Uf1nlH'VlUQf1'ffIJO'.il'Hfl'lf'Ufl'Vl 4 (Boletus griseipurpureus Cor.) 'V11::::fl1Jfl11lJ 

')) ')) _, <I')) • ')) ')) "' d_, -' <I cl "" d 
l'Ull'IJ'U 5,000 irn:::: 500 'ffHen/~'U 1rn::::'i!'1f11l~'Uf1nlH'VlIJ'Jf1'ffIJB'.il'Yifl'lf'Ufl'Vl 5 (Heimiella retispora 

<I d 
(Pat & Bek.) Boedijn.) 500 'ffUD'.i (m'.il'1'Vl 4.11 un:::: 4.12) 

ihttf 1Jm1rn'1ru1~1J i~Ji'1wftu1e1J1'1'Ue'1~unft1f '1 'V'l1Ji1 m1 unnaue{1iifl~1::::~1J 
u ~ 

flllll!"111"1'U 'lie~ true{ 'j:::: ~1Jl'i 1~ 'l l ii ii fl 1111!!~ f)~N 01J'lffl fl 11JfllleV Niiu tlfflflUJ'VlN'ff il ~ 
• • u 

(m11~Yi 4.13 un:::: 4.14) 

~'Uf1ftlf~m~ 12 1$leu '1'11m1U'Jf1'ffUe{ttifl~~ 5 'lfUfl 'V'l1Ji11lifl'lfUfl~ 2 (Amanita 

d a. d 
hemibapha (Berk. & Br.) Sacc. subsp. javanica Cor. & Bas.) !'Y'ifl'lf'Ufl'Vl 3 (Boletus chrysenteron 

cl "" d d "' ')) ')) _, <I _, <I')) 
Bull.) 1rn::::ll'ifl'lf'Wfl'Vl 4 (Bo/ems griseipurpureus Cor.) 'V11::::\Pl1Jfl11lll'Ull'IJ'U'Ue~'fflJB'.i 50,000 'ffIJe1Nl'W 

0 'I'))')) ')) "' "' • _, _, <I cl "" d 
'Vil !'tt~'Uf1fl1Hll'fnllJ\l~lJlf1f11lf111IJ'Jf1'ffIJB'.irttfl 'lf'Url'Vl 1 (Amanita princeps Cor. & Bas.) im:::: 

d 'j} r/i Q.I 'j/ j} ~ I .::::! Q.I O Q.I a.a. Q.I I 'j) 'j} CV d_, 
'V1Unnri1t1'ffue11'W1::::ri1Jfl11m'IJ11'1Ju eu et11~11u v tllflUJ'Vll~'fffl~ 1rn::::t1~'Vi'U11 ~'W nm1 ~'VlIJnf1 

~ u ~ 

" " 
Jl1mli fll1~ 5 'lfuriu 1ii'l'111 tttft'W rn1J1~~1~'il1n'lfrifl11Jfl11tJv1~iiumhfl'rum~ail~ 

• • u 

,l"lj/• "' jl jl _,<I "" cl 
'il 1nf-!nm1 'Vlfl ntJ~mm rn a1" i ri 11 1:::: fl1Jfl 11m 'll :U'IJ 'W 'UtJ~'ff" e1 u n::::'lf'W ri 'lltJ~m fl . 

iiHn~tJm1 ri ~1a'111m1 rn1 ty1~1J i~'lltJ'1~Unft1f ~ i rit1l'l1Ji1 f111m"111"1'W'lltJ~'ffutJ{~1::::~1J 50,ooo 

cl ,,.d clj cldo'I')) 
!'11rl'lf'Urlll 2 (Amanita hemibapha (Berk. & Br.) Sacc. subsp. javanica Cor. & Bas.) l'U'Ul'\1\Pl'Vl'Vll m 

l'i''Wffil'lf ~l'il~UJl~lJ i~~~'fffl 1tl~n'1mfitJ ttifl'lfUrl~ 3 (Boletus chrysenteron Bull.) un::::ttifl'l1Ufl 
u • 

d 0 Q.I .dt ... I 'J) 'j) Q.I ~ 
'V1 4 (Boletus griseipurpureus Cor.) mllfllfllJ l:J.JtlIJ'Jf1~'Uf1nlH'Ul'U 12 lfltl'U 
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" <>Jo <!I"'\' '\' QJQJ "''\' 

4.3 m·rn~HllH'Ufl!'tHH't'ivH'Ufltlll Amanitaceae Htl~ Boletaceae !~UJt>lf'll'.Jtlfl'tHU~'flH'lfl !lUtlfltl .. .. 

' ' ,, 
1.h PCR product 'IHMl'l1!Mfl 4 "lfWfl Yi1VilJ'llV1t11~iflvl'*lll>iri~~'lleM ITS primer U'UlJl 

; ,, 
oG'fj}.<:::i. o<:::i.'J/ ~Gt3' Q.I 

'Vil n11ff~'Yl1ifl1V Minocon-100 'H'Hl I'll QIAEXII extraction kit (QIAGEN, Tokyo, Japan) 'illf1'U'U 

UllJl!~lJ'llVltl DNA ~1VlTI chain-termination n11iY Big Dye Terminator cycle sequencing kit (Applied 
,, ' 

Biosystem) iflvtlfi li~\illlJfl l!l'U~U l'llB~1J°1 lJ 'Yl 'illf1U 'UU 11'11tid1~ 1tl\il11'iltl 1~ 1J DNA ~ 1mfl1 B~ genetic 
,, 

analyzer 111m1'W'l11itl\il'.i1'il'Hl homology 'illf1 DNA Data Bank ofJapan (DDBJ) Yi1m-;;1mvrnl1v11tl1~1J 
t dQ.I I d 'j} 'j) r:vd 

nucleotide 'lit!~ ITS-rDNA '.i~'H11~!'Hfl\il1BV1~!lrl~!'Hfl lmll'U'llBlJrl BLASTn 1fl~l!:'lf11'.i'Ylflr1B~ fl~'U 

0.1 

.. "' 

GU322460.1 I Xy/aria polymorpha 

JQ009307.1 f Hypoxylon perforatum 

10 

100 

99 

------------------'"99"--1 (2) Boletus edulis Bull. ex Fr. 

(3) Boletus nobilis Peck 

EU232002.1 I Boletus nobilis 

HQ326933.1 I Tylopilus felleus 

100 EU430734.1f Tylopilus ballouii 

'----------------! 46 HQ539762.1f Amanita zambiana 

30 

AF024445.1 f Amanita chepangiana 

HQ539690.11 Amanita egregia 

(4) Amanita princeps Comer et Bas 

EF530923.1 I Boletus coniferarum 

AF456836.1 f Bo/etus aereus 
31 4~F139711.11 Ty/opilus ferrugineus 

45 

15 EF530923.1 I Boletus coniferarum 

80 
AF050650.1 I Heimiella retispora 

00534634.1 I Boletellus chrysenteroides 

---- JN020975.1 f Xerocomus badius 

(1) Heimiella retispora (Pat. & Baker) Boedijn. 

AB453025.1 i Boletus sp. 

AB453026.1 f Xerocomus sp. 

m'ft~ 4.35 ~'U1rl'11~'U1m'.i~'(f'~1~~1v h.lrnmlJ Phylip 3.69 111nm-;;1im1~tt'iJ1fl~itiim\ 

'lit!~ ITS rDNA 'llB~!M flf1ctlJt1Jff~i BlJlV9f '(f'~~'Yi1J i 'Will irl'ti'YlVl'U!!M ~'lfl~fl'V'll'U 
q q "' 

~~11lfl'(f'f1rl'Ufl'.i ~~ 1~tm vrnYiv11nrnli fl'(f'fJrl~'U "l if'IVfll'U1W~1VlTI neighbor joining 

d t ~ ~ I d cf& I ~ 'j) ,~ 
(NJ) !!rl~lJf1'!lJ out group t1J'Ut'lftl'.i1 l'Uf1'!1Jtttl'(f' ifllJ1£J9l'(f'~ 9l~U~rl~fM'llB~~'U lJ 

11~'Ulf11'.i U'(f'fl~ftl bootstrap 111n~1'U 1'Uci'1'llti~fl1'.i tn~i tlu1J1J'llB~~'U 1rl'11~'Ulfl1'.i 
,, 

1000 911 
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" v ' 4.3.l Boletus nobilis Peck (n'l~Vl1UVIUJl"it11~) 

~ o'o <V ~ ~1 1 o' t:'.:! 'j) .& 
J:-Hlfll'l1!ffll::;11r1w11J'U1fln ti 'YIVl'l.ltl~ Boletus nobilis Peck llf111'.1Jfln1Vfln~ 

"' "'ti d'd " l 1 "' f)lJ Heimiella retispora 'Yll tl'll"lf'U~ indentity l'YllfllJ 97% Vl£Jr:111il'rn1J-n''l.ltl~£J'U1J111ru ITS-rDNA 

3 '-GCT AT AACACACTCCGAAGAGTGCCACATTCCCCTTGCCA TTGT ACGAC 

GATCGAAACTGATGCTGACCCGTCAGCCAGGAAGTACACCCAGCCCGAAAGCAAGG 

TTGATCCCCGGTCGACGCGACTGACATCAAGCGTTTCCCTTTCAGCAATTTCACGTAC 

TGTTTAACTCT-CTTTCCAAAGTTCTTTTCATCTTTCCCTCACGGTACTTGTTCGCTAT 

CGGTCTCTCGCCTGTATTTAGCTTTAGATGGAATTTACCACCCATTTTGAGCTGCATT 

CCCAAACAACTCGACTCGTCGAGAGCGCATCACATAGCCCTGGTAGTCCGTGTCAAA 

GACGGGATTTCACCCTCTATGACGCTCCCTTCCAGGAGACTTGTACACGGTCCAGCGC 

GGAAGACGCTTCTCTAGATTACAACTCGGACGGCCACAGGGACCGCCAGATTCAAAA 

TTTGAGCTTTTCCCGCTTCACTCGCAGTT ACT AGGGGAA TCCTTGTT A-5' 

sequence 

fWfll'l llh vrnYivur:11f!rnurY'l.lrWiil'U'li'tilJn (Database) .. .. 
gblAF050650.ll Heimiella retispora 28S large subunit ribosomal RNA gene, partial 

Length=880 

Score= 841 bits (455), Expect= 0.0 

Identities= 486/501 (97%), Gaps= 1/501 (0%) 
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4.3.2 Boletus edulis Bull. Ex Fr. 

r--mm'.i1tm1:;;11'il1~rn11flft 1tJ 1'Vl~'lltl~ Boletus edulis iJmllJflftlttflil~nu Tylopilus . ,, 
felleus finfo{ic)}u~ indentity rvhnu 91 % hwil1~rnmY'lltJ~Vt.1U1nw ITS-rDNA iJ~~u 

3 '-CACCGGATGCGACGCAAGGCT AT AAACACACTCGAAGAAAGAGTGCCA 

CATTCCCTGTGCCCTTGTATGGCGAGCGAGACTGATGCTGACCCGTCAAAGACCGGG 

AAGTACGCCCGGCATGTTTGAAGTGCAAGGGCTGATCCCCGGCCGACGCGACTGACA 

TCAAGCGTTTCCCTTTCAGCAATTTCACGTACTGTTTAACTCTCTTTCCAAAGTTCTTT 

TCATCTTTCCCTCACGGTACTTGTTCGCTATCGGTCTCTCGCCCGTATTTAGCTTTAGA 

TGGAGTTTACCACCCGTTTTGAGCTGCATTCCCAAACAACTCGACTCGTCGAGAGCGC 

ATCGCAGTGCACTGGATATTGCCATCCGTGTCAGAGACGGGATTCTCACCCTCCATGA 

TGCTCCCTTCCAGGAGACTTGTACACGGCGCCAGCGCTG-AAAGACGCTTCTCTAGAT 

TACAACTCGGACGGCCTGCAAAGACCACCAGATTCAAAATTTGAGCTTTTCCCGCTTC 

ACTCGCAGTT ACT AAGGGAATCCTTGTT AGTTTCTTTTCCTCCG-5' 

gb!HQ326933. l I Tylopilus felleus strain HKAS54926 28S ribosomal RNA gene, 

partial sequence 

Length= 1381 

Score= 715 bits (387), Expect= 0.0 

Identities= 504/556 (91%), Gaps= 25/556 (4%) 
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4.3.3 Heimiella retispora (Pat.&Bak.) Boedijm 

~ ti 0 Q.I ~ t::1.1 '1 ti ~ 'j) ~ Q.I 

fH'lfl111!ff:il~lrn1~1J'U1flft tJ 'l'l~'IHM Heimiella retispora lJfl1llJflftlf.Jflft~f)lJ 
e1 r/cl c/ l<V O<V .:::::! .:::::.-:. QQ.Jef 

Xerocomus sp. 'l'ltUBWll'U~ indentity !'1'1101J 99% 1~vm~1Jl1JI1"'1B~f.J'U1J'lt1W ITS-rDNA lJ~~'U 

3 '-GTGGATTCCACTCGGAACTGTTGCTGGCGGGCA T ACGTCTGCA TGTGCA 

CGTTCTGGCGTCCACTTATCCAGTCGACCTTTTGCAATCTTCATTTACACCTGTGCACC 

TATTGTAGGTCTTCGCAAGAGGATCTATGTCTTTCATAACACTATTTTGTATGGCCAT 

AGAATGTATCGATCGTCTGTGATGGACGAGAGAAAAAATATATTACAACTTTCAGCA 

ACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAATTGCGATAAGTAATGT 

GAATTGCAGATTTCCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGGTA 

TTCCGAGGAGCATGCCTGTTTGAGTGTCATTAAATTCTCAACCATGTCTTCATTGACA 

TGGCTTGGATTTGGGTGTTGCTGGCGACGAAAGTCGTCGGCTCTCCTTAAATGCATTA 

GCAAAGGGGTTCTGCAAAGT A TGAGCTTTCGGACGTGCACGGCCTT-5' 

Hftfll'l tm CJ1J1nCJ1Jiil~1J11J1:l'IJB~il l'U,j'tllJft (Database) - " 
dbjJAB453026.ll Xerocomus sp. Nan-MN4 genes for 18S rRNA, ITSI, 5.8S rRNA, 

ITS 2, 28S rRNA, partial and complete sequence 

Length=758 

Score= 913 bits (494), Expect= 0.0 

Identities= 498/500 (99%), Gaps= 01500 (0%) 

Strand= Plus/Plus 
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4.3.4 Amanita princeps Cor.&Bas. 

~ d'o CJ ~ ci.1 ~ d' d 'J) & cv 
Hnfll11!fl1 l:;;l'i nl\Pl1J'U 1rHI D l'Yl~'UD'I Amiania princeps ll'fl1lllfln1Vfln'lf11J 

d f1'cl t:f I W OW d ~ ci,Q.ld 
Amanita egregia YH'llmt9f'U\9l indentity !'Yllf)lJ 98% 1~vm~1Jt1J'ff'UD'll'.l'U1J1t1tu ITS-rDNA lJ~'l'U 

3 '-GCGAGTGAAGTGGGAAAAGCTCAAA TTT AAAA TCTGGCGGTCTTTGGCC 

GTCCGAGTTGTAATCTAGAGAAGTGTTGCCTGCATTGGACCGTGTACAAGTCTTCTGG 

AATGAAGCGTCATAGAGGGTGAGAATCCCGTCTTTGACACGGACTCCCAATGTATTGT 

GGCATGCTCTCAAAGAGTCGAGTTGTTTGGGAATGCAGCTCTAAATGGGTGGTAACCT 

CCATCTAAAGCTAAATATTGGCAAGAGACCGATAGCGAACAAGTACCGTGAGGGAAA 

GATGAAAAGAACTTTGGAAAGAGAGTTAAACAGTACGTGAAATTGTTGAAAGGGAA 

ACGCTTGAAGTCAGTCGCATTGGCCAGGGATCAGCCTAGCTCTTTTGCTTAGCGTACT 

TCCTGGTTGATGGGCCAACGTGAGTTTTGACTGGCAGAGAAGGGCAGAGGGAATGTG 

GCACCTCTGGGTGTGTTATAGCCTTCTGTCATATGTGTCAGTTGGGACTGAGGGATGC 

AGCATGCCGCAAGGC-5' 

gbjHQ539690. l I Amanita egregia large subunit ribosomal RNA gene, partial sequence 

Length=l342, Score= 913 bits (494), Expect= 0.0 

Identities= 514/524 (98%), Gaps= 01524 (0%) 

Strand=Plus/Plu 



' ,,. 
1Jllll 5 

ff11la:-mm1~mirnuu~ 
" 

" " 
m'Jfff1'hllfl'Jl:1J'Hftlf1'H mvm.:J:i11mw'Uf.l.:Jil11~.:Jf .:J 1 'Ut'IJVJf.l'Yltll'Ul!tt .:J'lfl~fl'Wl'U 1 'Uflf .:JU . "' 

" . 
iJ1V101h~ff-Jfl1'UnTHh'J111'JfiJ ~ iJ~ mru un~ff'ru vl'Ul'Yltll'Uf.l.:Jtli ~il11tJil11~.:Jf .:J 1'WVi'WYit'llVlf.l'Yltll'U . .. . 
l!tt'l'lfl~flm'W il11flf.lfl'V'fl'U 11.:J'H1~ann'Wm 1~vo1'11'U~l!Vn.:JV1l:1Jl~m'J 2 uiJn.:J 'U'Ul~ 100 x I oo !:IJVJ'J 

"' "' " . " 
(random sampling) trn~Vi'UYi 10 x 1000 !llVl'J l~Vffl'J11l 1!~f.l'U/flf'l1m~f.l'Ul9.)ftlfl:IJ Wt)fl'~fntl'U 

" 
'fitJ1rnu um1fl:1J fJ:IJfllTI'U.fi lJ'Ulfl:IJ un~rl1n111~f.l'Un~ 2 flf.:J1m~f.l'U m111t1'W Wt"Jllfllfl:IJ 

llQ'Ultl'U f1'Jf1f;)lfllJ ff'l'Hlfl:IJ tl'Utlltl'U 1'W1J W.fl'. 2551-2552 ('J11J 2 lJ) YJlf)l'Jfff)lJl'j~1J1JU!1fl' 

t'lf'W i1011ru~m-Jmt1mw f.ltl.!'Hflll T111ucif'W f111m~:1Jllff.:J m1mil'Wm~1ilm1Jff 1rn~TI'tJ.fiVi'lf~f.lv 
q 'U Q cu 

1J~!1Ul'Jf.l1J 'l 1'W1J~nru~wrnli~ fff1lllfl111Jff:IJTI'U.fi'Uf.l'lf11'J!1l~ty'Uf.l'l'Jl Ectomycorrhiza tl1Jf1l'J 

"" "" 1 'J) 11) 'J) 'J) "' "1 'J)d; "' d 1 !1l'Jty!Vl1J Vl'Uf.l'lf1ftl !:IJVl'UH (Shorea siamensis Miq.) l!n~ !~fl'f1lllnf1l/Ul~'Yll'l'lf1 :IJ!rlfln'Uf.l'l 

Q.I ' cl 31 ~ Q.JJ' 
Vl1f.ltll'l!'H~ 1'W Family Amanitaceae !In~ Family Boletaceae l~t1hH·rnf1l'Jfl'f1lll ~'l'U 

" . " 
111nm'Jrl1'J1111rn~1n1Jl'l1f.lv1.:J1tt~ 1~f.l'Un~ 1-2flf-J1~m~f.ltJYi1n1J1'11f.lv1.:J1~f.l'Un~ 1 flf .:J 

" fif.l 1~f.l'Ul'Jftlfl:1J Wl)fl'~OW'U i'U1lfl:IJ um1T1:1J fJ:IJfll~'U.fi lJ'Wlfl:IJ un~tnrn~f.l'Un~ 2flf.:J1'Wt~f.l'U 

mmv'W Wt"Jllfllfl:iJ i'.Jqmv'W mn!:Jlfl:iJ ff .:JYnfl:IJ tl'UtlltJ'U 1'Wil w.fl'. 2551-2552 dJtJnm 2 TI wui1 

" 
1'WiJ 2551WUfl'l'H:IJ~30 'lfU~ l!U.:Jti!'U 1 Kingdom, 1 Phylum, 1 Class, 6 Order, 8 Family 

"" flf.l Kingdom Fungi, Phylum Basidiomycota, Class Basidiomycetes 

Order Agaricales ~l'U1'U 2 family ftf.l Family Pluteaceae WU 3 'lfW~ 1$i'wi Amanita 

hemibapha (Ber.&br.) sacc. subsp. javanica Cor. & Bas., A. princeps Cor. & Bas. !In~ A. umbrinolutea 

(Seer. ex Gillet) Bataille l!n~Family Tricholomataceae WU 3 'lflJ~ 1$i'wi Termitomyces microcarpus 

(Berk. & Br.) R. Heim, T peiforans Heim l!n~ T. striatus f griseus Heim 

0 ~ ~ llf3' ' 
Order Boletales 1ll'U1'U 3 family flf.l Family Boletaceae WU 8 'lf'U~ !~l!f) Boletus 

chrysenteron Bull., Boletus campestris A.H. Smith & Thiers, B. griseipurpureus Comer., B. edulis Bull. 

ex Fr., B. luridus Schaeffer ex Fr. !In~ Heimiella retispora (Pat. & Bak.) Boedijn, Family Selerodermataceae 
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VnJ I 'llU~ i~uri Astraeus hygrometricus (Pers.) Morg lln::: Family Hymenogasteraceae 'Vi1J I 'llU~ 
llt 3) ' 
!~llf) Mycoamaranthus cambodgensis (Pat.) Trappe, S. Lumyong, P. Lumyong, Sanmee & Zhu L Yang 

Order Cantharellales ~l'U1'U I family ;io Family Cantharellaceae 'Vi1J 2 'lfU~ i~uri 

Cantharellus cibarius Fries l!n::; Craterellus aureus Berk. & Curtis 

0 d Q lffj/ ' 
Order Polyporales 'ill'U1'U I family flO Family Polyporaceae V'llJ 2 'll'U~ !~llf) Lentinus 

polychrorus Lev. irn::; Microporus xanthopus (Fr.) Ktz. 

0 d C), lJJ: j) ' 

Order Russulales 'ill'U1'U I family flO Family Russulaceae 'Vi1J 12 'lf'U~ !~llf) Lactarius 

aquifluus Peck, L. glaucescens Crossl., L. piperatus (Scop ex Fr.) S.F. G., L. vellereus (Fr.) Fr., L. 

vietus (Fr.ex Fr.) Fr., Russula densifolia (Seer.) Gill, R. emetica (Schaeff. & Fr.) S.F. Gray., R. 

xelampelina (Schaeff.) Fr., R. foetens (Pers.) Fr., R. rosacea (Pers. ex Seer.) Fries, R. violeipes 

Quel. 1rn::; R. virescens (Schaeff.) Fries 
,, 

1u1J 2552 'Vi1Jll,nnm 30 'lfU~ uti.:Jtll'U I Kingdom, 1 Phylum, I Class, 5 Order, 7 Family 

"" flO Kingdom Fungi Phylum Basidiomycota Class Basidiomycetes 

Order Agaricales ~l'U1'U 2 family ;io Family Pluteaceae 'Vi1J 3 'llU~ i~uri Amanita 

hemibapha (Ber.&br.)sace. subsp. javanica Cor. & Bas., A. princeps Cor. & Bas. 1rn::; A. umbrinolutea 

~ lit jl ' 
(Seer. ex Gillet) Bataille 1rn::;Family Tricholomataceae 'Vi1J 3 'lf'U~ !~llf) Termitomyces microcarpus 

(Berk. & Br.) R. Heim, T perforans Heim trn::; T striatus f. griseus Heim 

Order Boletales ~l'U1'U 3 family fio Family Boletaceae 'Vi1J 8 'lfU~ i~uri Boletus 

chrysenteron Bull., Boletus griseipurpureus Cor., B. curtisii M.A. Curtis, B. edulis Bull. ex Fr., B. 

~ 11 j/ ' 
luridus Schaeffer ex Fr. irn::; B. nobilis Peck 1rn::; Family Selerodermataceae 'Vi1J I 'lf'U~ !~llfl 

.a,. \I) j/ • 

Astraeus hygrometricus (Pers.) Morg 1rn::; Family Hymenogasteraceae 'VilJ 1 'lfW~ l~llfl Mycoamaranthus 

cambodgensis (Pat.) Trappe, S. Lumyong, P. Lumyong, Sanmee & Zhu L. Yang 

Order Cantharellales ~l'U1'U 1 family fio Family Cantharellaceae 'Vi1J 2 'lfU~ 1~uri 

Cantharel/us cibarius Fries l!n::; Craterellus aureus Berk. & Curtis 

Order Russulales ~l'U1'U 1 family fio Family Russulaceae 'Vi1J 14 'lfU~ 1~uri Lactarius 

aquifluus Peck, L. glaucescens Cross!., L. piperatus (Scop. ex Fr.) S.F. Gray, L. vellereus (Fr.) Fr., 

L. vietus (Fr.ex Fr.) Fr., Russula alboareolata Hongo , R. cyanoxantha (Schaeff. ex Seer.) Fr., 

R. densifolia (Seer.) Gill, R. emetica (Schaeff. & Fr.) S.F. Gray., R. xelampelina (Schaeff.) Fr., 

R. foetens (Pers.) Fr., R. rosacea (Pers. ex Seer.) Fries, R. violeipes Que!. Un::; R. virescens 

(Schaeff.) Fries 
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5.1.1.1 vru11nil 1u1J 25511rn~lw1J 2552 . " 
Q.I ~ ~ dcl Q.I ' cl ' 

11rn m1wi11111~ tiru 11fl1J 'll ti-:iti 1mfl'u1 nru 'Vil nuwi1 ti v1-:i m ~ l"IU 11 . .. 
0 ~~ cl&'j} cl 'J)cl ~cl 

tirulrnil\911irn1vi1ou 28 c vrn 7 'lf'W~ rrn m~m'IJ11 m~iJv~m m~iJri1n11n nrniJri1nwi1u . " . 
1li~iJri1n"lriU'vv 1i1~~1'1J111i1~"1-:i uri~vru11nilmirn1vi1ou 31 °c l"lu 5 'lfu~ flti 1li~11U'11'1 

q 'U 'U q 

cl : _3'1 cl cl cl ~ ~ 11 I O 

m~u1111N m~u~-:JfJYinlU m~1m~ (ntiu) uri~m~m1v'Vlt1-:J\9llQ~lliY1JJmurivt1~ 'W'lf1-:J 29-30 c 
<> "' cl cl "' cl I 31"' cl ,% cl ,% "' cl ,% 31 

v.u 22 'lf'W~ flti m~1~ 1-:in'IJ11m~1~1-:inmriti-:i m~ 1-m~ti'W mmH'lfl~ m~i;.i-:imriti-:i m~i;.i-:iiw 
cl~ clo clw cl clc..1 1cl1 cl cl 91 cl 9) cl1 

m~H-:J'IJ:IJ m~YilTil'W m~11uiJrnn m~11uiJ1mu m~'lll m~m~ m~Yi'Wl'll11 m~Yi'Wlll:IJ m~fltil!~-:J 
'U 'U u q 

" 
5.1.1.2 111rn~uil11¥r'Vl1f1uu 25511rn~lull 2552 

W ,% ~ do O cl Q.I I J 

111n Hn n 11wi11111~111111'lf'W 'll ti-:iu 1nru'VI1num1111m ~ wi 1tim-:i v.u11 
1 ~ ~ W W a'd I ~ cl ~ I I ~ Q.I Q.I a'e! I 

flll'llt1'~'1Jtl-:Jfl11ll'lf'Wt1'll'W'Vl1illfll 54 % 'WU fltl ltt~H-:J'Ull t1'1'Wfllt1'-:Jt1'~'1Jtl-:Jfl11ll'lf'Wt1'll'V'l'Vl1i1Jfll . " . 
96 % 'V'IU fl ti 1tt~~-:i.U111'vvri~ 80'llt1-:i1lim1m1111'l t1111tif't1CJf11n~ 1uoii1-:i~mmfl'iJm1:1J4uil:1JYr'Vli' 
t1'-:iiJri1 (68 % - 96%) 1111:1J4uil11¥r'Vli'<ii1-:iu"'V'l11 28 'lfU~ 1'vvri~ 20'llt1-:i1li~11rn1111'l t1111vef"l1CJf1 .. 

I 'JI !)J 'j/ 

1n~ 1uoii1-:immfl'niJm1:1J~uil11¥r'Vli'iJ1unm-:iiJfi1 (54 % - 67%) m1:1J~uil11¥r'Vli'<ii1-:iul"l11 6 'lfu~ 
" " . 

1li~11m1111'l t:1J11vf'l 1CJf11n~~u1 u oli1-:i1111:1J~u il:iJYr'Vli'n hifivm1l'lnl'i1-:iouun 

5.1.1.3 m1rnilum~-1"i 1-:i (pH) 'llti-:i~u 1uu1 nru~v.111'11 ~'lull 2551 l!n~ iuu 2552 

fi1 pH 'llti-:i~u1uu1nru~v.rnli~11rn111wi "l1111vf't1CJf1iJfi1t1~1~Y1i1-:i 6-8 
. " . 

1li~ri1u I my in~ 1u~ul1iJrh pH 1~Y1i1~ 6.8-7.2 1ilu1li~nu "l~l1-:iY1:1J~ 32 'lfu~ vrn1miluili~l1nu 

hii~ 

5.1.1.4 f!11111.U:1J.Uu'llti~!!t1'~'1JeMll 25511rn~lu1J 2552 

m1:1J1.U:1J.Uu'Umut1'-:i 1uu~nw~1nul'l1vvH1li~v~!uoii1~ 150 -1,800 Lux 

11~1'11 u "l~i1iJri1~l!l'lfll'iHo'U i iJm:iJ'lfU~'llti~!tt ~ l!n~!tt~~'V'IU 1 uu111ru~iJ1111m.U:1Jut1' ~~ltl'~ . 
fl ti 1li~iruiJ1~rnrn~1tt~~rnl'i1nY1n1~~~iJfi1tiv! u'li1-:il!t1' ~ 150 Lux ri1u1tt~~v.u 'luu111ru~iJ .. " .. 

" " 1111m.UJ.J!!t1'~t1'-:Jt1'~ fltl ltt~~~'Ull iJri1tiv!uoii1~ 1,800 Lux tl1'UlYIWU'Ufl111J!,)1Jl!t1'~lJrllt1V 
'U q 'U u 'U 

" . 
1~Y1i1-:i 200-1,600 Lux ri1umnnilvi11li~mrhu1n~ 1uu1nrul11ri~ll~-:i 

" iuq~~u \911:1JiJ1muJ1'U1 ~~u1 ~-:imy1Vlu~u191'u"lli' 'llrrn"lli' ri1ulmyiJ:lr:lwit1~\91111ou'Vl1v11'lQ 
I ii .., .., ...... .d 31 ""~"' 3111)31 I d .I .., "' d 

l'lf'W fltl~ VYillfl llntl'\911 'W'lfYl\911Vl!n1 UH'lf'U~lU'U'V'l'lf'Utl~\9l'U Ill l'lf'U m~u~fllH tl''lf:IJ'W lYl~:IJ~'UllJ . " " 
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rn~'l5iJ~ in~ i u ~u 'ii D'JJ'lla10 1 iu 1..1 ~ hru 1llu ~u u i~'l5iJ ~1llu 111~1u'l5u 1'-lt1Vi'l51dtimi'i 11Jnu 
"' 

'JI 'j/ • 'JJ 

1~ml1 ~'l5u~tt -a~u 'il~i1u 'l tt'Vi'l5'l ~mm1t'U~u1~~<Uu riTufi'l5'l M' mtt11Yi1n~u1 nru iJf1111J'11u 

1 'j) r cl QJ I 

~!If) ll1~\91Ul\ill (Boletus colossus Heim) 
' ,, 

ft f)1JU! ~ 1 'il tl'll ti~! M ~!!~ft~ 'l5U ~!l\910191 HO'U 10~1 ll 'U ~tlf)! ~ti 1 ~ 'Ul ll'U f)~ 1J • 
'j/ 'jl 'JI j) 

1llumfo 1f1'U~~n'U Ul~'l5U~~'UcMti'Un'Ulll'U'M'U "l l11'ticMtl'UA~lll'Ul'Utll~tJ1n'U ltt~'l5U~l1ft~Ul0~ • ,, ' . 
A~l"itinuttmuTIY\11M'~tio imu~mmTI 1rn~ himi1timt11 'ltJm}jtimtt~'l5iJ~a'U (timft' :iju11{rt~oa, 

u q q q 

2542) 

"' "' .,j ., _ I , vci £<1 "' Gt 
5.2 'lfU~U'HVl'Jl'fl.JtJ':i~'JllU Vl'Jl!tJU Ectomycorrhiza 'UH'lfUVI AU Family Amanitaceae mt~ 

Family boletaceae 

I 'JI I 'jl 

1li~Yi'.iutJ1~m'U1tliJl1~ttl.J~ 32 'l5U~ ua~1li~Yi'.iutJ1~mu1ij1tliJl1~ttl.J~ 2 'l5U~ 
d .dw _I 13'13' ' d 1 "I d 1 d _I <> d -1 

5.2.1 m~'Vl'.iUIJ'.i~'Vll'U ~ mm m~1~ ~mttnti~ m~'.i~ ~n'l111 m~IJftJO'ilO m~IJmo 

l'j) cl d J cl~ ~ d QJ I d ;f 'j) d Q.I I cl~ 
1nutiu m~tJmo\9l1u m~~M'l51~ ltl~~rnttnti~ 1t1~\9IU1\9ll'.il'l5l m~frnm m~\91Ul\91lflttm~ ltl~f-M'lll.J 

"' 
d do d.., od.., d ,t31 d d d do 

(itW~) m~ttTWl'U m~l.J'UtJ'lmu m~l.J'UtJmn ('lll.J'U'UtitJ) 1t1~1m~(flt11J) m~tt1~ m~u~ m~'lll 
"' " "' 

de, d,% "Id 3'd,%31 do d 3) d 3) d _3i 
m~'IM m~H.:imati.:i m~tJti~m m~fH'lln m~'lll'll11 m~tt'Ull.JlJ m~tt'Ul'lln m~nml1J.:i . "' 

d • d d : d • d 3' .., d d 1 d 3' • 
l'Vi~mmao l'Vi~l!~.:imttmn m~nti ll1~tt'U1.:i1 m~u~.:iottmu m~ fin u-n~m~tt'Ull.J1.:J . 

c:vvt! 1 v vivvcv tj,GtV~ 
5.3 fllUJtf'll'YfUfi':i~'Yi1H Ectomycorrhiza fl'Ufltll 1.JYlU':i-.1 (Shorea siamensis Miq.) 'Jlflfl!'Yi!flVI 

111vi1u Order Agaricales Family Amanitaceae mt~ Family Boletaceae 

,, 
m1tt 1fi111J'il1Jl1'U if 'llti.:ii:;fumn 1\91i11f1u{11911nufi'l5\9l'.i~Qnt11.:im'l'l5u~1~wY\1on1~ 

"> <> 1 'j} 'j) 'j) 'j) Q.I di Q.I Q.I r/ t 

m1 t 'il'.i tul\911J \91'Vll-.1m'Ufi111Jff 'll!n~ tff'U rnu1'l'llti'll'l'U nm 1 'l Hnfll'.i ft'fl1llfl1llJfflJ'Y'l'U 1i 1~tt1H 
" "' 

0 C!t. ~ cl d ~ d Q.I ' d ;f 
Ectomycorrhiza 'ill'U1'U 5 'lf'U~ flU !'11~'.i~ l'lfl'\.111 !'11~'.i~ 1'lrnmrn.:i l'l1~1'11Jl\illfl'.i~U~H l'Vi~H'l'lllJ 

d d _, 3' .., 3' Iii 3'3' .., • 
(lfflJ~) lln~l'l11!IJU~lJl fl1Jflnl tlJl'l'UH (Shorea siamensis Miq.) 'Y'l1J11 

Q.I 'j) 'j) ... I ~ a. d .:::! ' I Q a. a. 1 
'.i ~~1Jfi1llJl'lllJ'll'U 'llU'lffIJU'.i lln~'l5'U~'llU'll'Vi~ lJHnl'IUfll'.i ff 'Jiff) lJfll'.i l'il '.i ty!\911J \91'\.IU'l 

3' 3' .., 1 . 3' 3' - 1 o'.d .., - 1 o' 0 i 3'3' 3' .., "' "' "' 1 
\91'Ufln1H ~tl'Y'11J11 fi1llJl'lllJ'll'U'llU'lffIJU)l1)~1!1J 50,000 ffIJU'.i l11 l1\91'UflnlHlJfl11l'il'.itlJ!1'11J \91 

~ d d 0 i 'j)'j) 'j) Q.I a. a. 1 ~d ~ d 
Sacc. subsp. javanica Cor. & Bas.) !1J'Ull11tl1'Yll l1\91'UflnlH!'il1tlJ!l'llJ \91~l1~~ '.iU'liNlJlfiU m~ 
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..::::::.d cl ~.d QQ.I 

'lf'U~Yl 3 (Boletus chrysentero11 Bull.) !ln~lli~'lf'U~Yl 4 (Boletus griseipurpureus Cor.) \9111Jftl~1J 
,,; _, 'j) 'j) w "' 

!'.IJtJIJflfWl'Uf1fll'.i,3'Ul'U 12 !~tl'U 
"' 

cl = .d 
nm Ectomycorrhiza 'lf'U~Yl 2 (Amanita hemibapha (Berk. & Br.) Sacc. subsp. javanica 

. . 
Q ..::::5 Q d 

Cor. & Bas.) 'lf'U~Yl 3 (Boletus chryse11tero11 Bull.) !ln~'lf'U~Yl 4 (Boletus griseipurpureus Cor.) 

~rt11rn'li'u'1i'u'Ut1,n1iJu{ 50.000 l'i1 '111' Jlui' ~i'.irt11ull ~un~1i¥tJ1 ti1J1~'Uti~rhJl'Wll ~111lt~'lfil~~u 
"' "' 

~~fftJ~flfttJ~tl1JYl'U1~ff llrl~lTitl'U lln~t1'1t11'.i'.iUI Hff~1ll'lf (2537) 1~l'ilf11'.i'Vl~rltl1Jf11'.it'i}jilll~1J 1~ . . " 
'j/ \l] 'j} Q & I ~ \ 11! Cj}Q.1 J 1/Q.1 ~ \ ~ 

'Uti~nm 1:1Jt11~m'lu~'U'U~CJJ11'!fti 1~v lu lm1Jm1iJnrn'lfm11tn~i~11Jm1iJ-nm'lfm1mrt 1~ 1urtm !'.i9fl 
"' "' 

'j) " 'j)~ • cl "" "' cl 1'I cl : _$1 
~1tlf11'.i !'lf'lf'Ull1'U'Utl~~tlf1!'1-rn 3 'lf'U~ fHl nm~~ !fin (Russula aeruginea Lindbl.) m~'Ulll1N 

d : ~ 0 'j) 

(R. albida Peck) lln~l'\1~'Ul'ttlllf1 (R. sanguinea Fr.) 'lurYflll'H'.itJ'U!'Vfl~'lfl 1~t1'l'lfllH'Uf11'.i'Vl~ntJ~ 
" " .d Q.I .d o' ' .d o'a. 0 0 Q.I 

ll1J1J complete randomized design lJYl~YilJ~ 4 'Yl'.i~llJ'U~ !l~n~Yl'.i~!lJ'U~lJ 5 9fl Yllf11'.i1~fl1llJ\1~ 

'j} I o' O 'j} d Q,I 'j} ll] 'j} ~ ~ 'j/ ll] jJ.d ~ 
lln~ trY'U Hlft'Ut1f1nH'Uti~m~uY1'.i ~~1Jfl ti'.i lf1'U t:Mnm 1 lJYlm~ ti'Ul!n~ mu nm 1uumvm 1J 7 1~uu "' . . 

I 'j/ I 'j/ 'J} 

tl1d1u~1~ "l 'Uti~na1iJJiiJurnrn~i'~tl11-'i iT mVifftt lurni! m1tt~'UB~d1uvu~ ci1u'.i1n tlrni!n 

" 'j) • 'j) 0 "' 'j) 1 l') <>'l!J _, • '}}l'J'j}'I 
l!Yi~'.i1:1Jlln~fll'.itit1n~'UB~'U1Yi'Wf1l!Yi~'Uti~'.i1rnfl ~ 1:1Jflti'.i t'.i9fl Hnf11'.iYl~ntJ~IJ'.ilf1{)1lf1fl11:1J 'U 

d o'd I Q.I I d Q.I O Q,I 'j} 'j} I t/ O 'j} Q.I 

4 Yl'.i ~!lJ'U ~ lJf11llJ!l~f1\9ll~f1'U tltll~lJ'U tlfflflillYl l~~ l'Ufl1lllff ~ I ff'U Hlft'U tff)ftl~'Utl~fll~'U '.i ~~ 1J 
" "' "' 'JI 'J/ I 'JI 

flti'.i1n tl1Y1 i!m111' ~'Uti~d1'Ut1t1~ d1tJ1 lf11ln~tlrnu n11tt~'.i1u 1~vmh i~Yi 1~·fom'.i iJ-nm'11B'.i 1 
"' " . . 

~1tl~'W ff1'U'Uti~~umlf~~~ irtni'.im'.i111j ru1~1J 1~ l'WY1f1~l'U Yimii1'li'H~'Wff~Tiff~ rn~n~m;lu 
u qi ~ q 

• ,, 'J/ 'j/ 'J/ 

n-a'1 i~YiiJ~m'1ful91'1mlf ~tl1Y1mn 1lf ~tl111i1~11n~ i~loi'f 1Jm'.iiJ~m'1fti'.il 1~ "l ~llJ~l~lJ 1119i1liv11J 

" I 1 .ci Q.I O Q.I CV l I o Q.I 'j) I I I I 'j} 

rt11u 11~n~ HBt11~u u vmrt W'UB~B~'.il ff 1'W '.i ~Yi 1H'W11-'i 'Um 111~'UB~ff1'WtJB~~ t1ff 1m lf1 fll'.i Btln~ 
" 

" " 'Uti~tl1Y1 iT m1 tt ~'UB~ '.i lf1Wfl 1~ illflt11i '.i9fl l 'U'.i ~Yi 11~Y1'1~!lJ'U~11 n~ ff'.iiJ111if~~~1 flnlln~tlt ~tl 1 • 

" 'j) Q.I Q(V & ~ 'j) & 

ffB~flntJ~f11J~l'U11ltl'UtJ~ Shyun, C.Y. and et al (1996) '.iltlHUHnf11'.ifl'fl1lll1JB~~'U'UtJ~f11'.ifl'fl1flf11'.i 

" I Q.I ~ Q ~ 

rn~~ltl (Survival) lln~fll'.i!!'U~'U'U (Compititiveness) 'UB~!'lftl'.il Pisolithus tincorius 2 'lf'U~ flt! 

. " 
Pt44 l 111niJ'.i~!Ylftm1clln !In~ Ptmsn 111niJ'.i~IYlfl'iYlt1TiiJ~m<jfBn~ l'Uflftl iJJt11~'Ul ( Shorea glauca). 

)/ I I iJ 'J/ I I 

'}) '}) _ I 'I "' ,,. -'I ,,. o "' ::'!I "' "' "' "' o 1'I '}}l'J _ I '}) 
lln1tlltlIJ~f1n~ 1'U'Vf'UY1IJ1Ylf1ln~TI'U~1 (Regenerated forest) l!n~'Vf'UYlYl'Yll !lJ rn!!n1 (Logged-

" . 
over forest) t'WiJ'.i~!Ylftmm19ft1 Hnf11'.iYl~nB~'Vf1Jil !<jfti'.ilillrtB1i'.i9fl Ptmsn .Yhlnnn~'l'Wna11JJ 

"' " . 
t1H'W1iimnt1~~1t11l.i~i!mrn~\)fli1flfl(JlJ (Outcompeted) ~1m~m11imu{1'.i9flTiijfl~~llJ1i'.i'.ilJ'lfl~ 

,, ' ' ,, 'J/ 

t'WV1'Wfiil1Yit11r:l~VJ'U11'1mt1Yir:l'~m'.i~lt1t1nn'U1'U 61$iu'U ci1'W1<jfm11urtu1
1

h9f1 Ptmsn !!n~ Pt441 
"' 

.d '})l')'j} d ~ _, 'JI ,% 1'I <>'l!J 
YJiJ~nn~l'Uflfll !lJ Shorea glauca Roxb lJfll'.i'.itJ~~ltl~llJlf111fl~\Jf1IJflfl(JlJ~1tl!'lftl'.il tlJflm l'.i9fl 

I 'j/ I ' 

fi]j ur.imu1i n lJ'lf1~'1 tJVi'W Yi Yin l 1JJ1 iJua1mv11 r:r~m'.i ~wiJnn'W l'W 6 1$iu'W un~ffB~fl~B~illJ 
"' "' 

~ " 
~1'W11l't1'UB~ffllfffl~ 1'llt1:1J~fl'1 (2529) 11oi'f1n111Hn'UB~fll'.i 'l<M'1tMm1irn 1urtu11'.i9fl ~11Jfl1Jfll'.i 
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' " 'lri~vvJBmvJ191'lm~~u~1~ "l flfJflTH'1°1ty1~u1mm~il11'1v11\9lt1'loM1.:Jim1'1mi:JJrHJ{i-'.1'1$15 'l5U\91 ftfJ 

Glomus mosseae, Glomus monosporns, Glomus macrocarpum, Glomus fasciculatum l!n~Acaulospora 

" 
trappei lln~'lri~vvJmm.J\91 3 '.i~~1J ftfJ 0, 15 lln~ 30 nfofl'fo P202/teffl\oll{ 'W1Ji11.:JifJ'.il Glomus 

I I y 'JI 

macrocarpum ihn.n 1 UlJil'1~lJB'Vl~'Wn~fJfll'.i l '1°1qit~1J1191'\.ffJ~il11'1t11 1limh1'1ifJu i 11'Vl\9lnfJ~ 'l t.! 

fllflfft.!llJ 1\9lt1'lriiJvvJBmvJ191it.1B'\9l'.il 0. 5. 10 lln~ 15 n1nnflll~fJl€Jfl\911{ 'W1Ji1iliiJHn~fJfll'.i . . 

rn°1qi'lrn~tY11'1v1 1rn~fffJ\9lfl-a'B~nu~1u1,}t1'\JB~l;:it.1Yiici ~1'.i'.iWtJ'Vlf un~flru~ (2536) itlf1nmHn 

" '\JfJ~1'1im11rni:JJflB11'.i9fl 2 'lfU\91~fJfll'.il'1~ru1~u11'1'\JB~lilu-ffn V1ui1 ri1t.1ff~1rn~1-ffurnu1~'\JfJ~ 
u .. 

. " " 
lilu-ffn 9$~iJcirntlfm1l1~ 2 '!fU\91 iliul'ln~1~nt.1 .. 

5.4 fll':Hhuun'lfu~i11~1umh.i Amanitaceae um~ Boletaceae faaa1H'ailn'HW~'nH~1hmm11 
q q 

'11flfll'.i\91'.i1'1l11 homology research '\JfJ~ti1~1J nucleotide lu ITS-rDNA '\JfJ~tlf\9l~lD1J 
_., cl "' - ~ "' "' cl l ')} 

'11fl1Jll\9l~H lIJ'.i£11Jl'Vltl1Jfl1J nucleotide '\JfJ~ll1\91 'W:!!l'U'\JfJl,jn'\JfJ~ DNA Data Bank of Japan 

(DDBJ) 1\9lvl~1 iJ'.i llflHJflOlJTill\910{ BLASTn 'W1Jil Hnfll'.i1!fl'.il~M ti1~uil lflfl 1 f) i m1'\Jo~ 
d 'j) & (I.I d ... 1 rid rl '(l.J 

Boletus nobilis Peck lJfllllJflnltlfln~fl1J Heimiella retispora 'Yl!1Jf)'jl9f'U\91 indentity l'Yllfl1J 97% 

d 91 & (l.J d .... I r1 cl o' , r.v 

Boletus edulis lJfllllJflnltlfln~fl1J Tylopilus felleus 'YllIJfJ'.il'l$'U\91 indentity l'Yllfl1J 91% Heimiella 

d 'j) & (l.J d ... I r1 cl r1 , (l.J 

retispora lJfllllJflnltlfln~fl1J Xerocomus sp. 'Vll1JfJ'.il'l$'U\91 indentity l'Yllfl1J 99% lln~ Amiania 

d 'j} & Cl.I d .... I rl cl rl I (l.J 

princeps lJfllllJflnltlfln~fl1J Amanita egregia 'Yll1JO'.il'l$'U\91 indentity l'Yllfl1J 98% 

. " 
5.5. l fl1'.ilJfll'.iffnm11lttfllllJl1mnl1mtt'Yl1~;1m-wtl1uvu "l i uu~nruihul'i~.U 1.ifu 

" . 
'lfil \91'\Jo~~nwu1li o~l1 f1 u i ti 'lfil \91'\J B~ fflJt.1 i -w '.i 'lfu \91 '\J B~ i"vu lil u u ci~ 'lfil \91 '\JB~ ulJ n~ 1 llu lil u • 

" . . 
5.5.2 f11'.iiJm'.i fi1l1 u111'\J\9lwt.1liff ~-:iu Yi111lu ul1-a~f1mfl1i'.i'.ilJ'l51~ 1wofoEJ1bl1t1'tiu £ . 

cl 'j} a, ~ dd cl 0. I d Ii d'j) i 0 

m 11i1 luff fl1'W1i '.i '.i lJ'lfl\91 i 'WTI'U'Yl'Yl mm~ fflJ!l n~'W1Jll1\9l'lf'U ~\911~ '1 'Yll1 mnl1 mv l!\9l'Yl~t.! \910~ lJ 
o j) 'J}dJ i 'j} QJ .& O 0. ;f I d I ,di 0. (l.J 

mi l111'.i ~'lfl'lf'U'.i ff fl1111fl\J 1 Ofllff it.1 fll'.i i'!f'Yl'.i 'Wtllfl'.i '}$~fll'.i 111!\Jt.! fll'.i tJ '1~ ff~ Hn~\9lfJfll'.ifffll'iW .. 

'JI j/ I ' I 

5.5.3 fl1'.i lJfll'j 1lfl~~flzjlJl1 ~ OfJ~flfl'.i'\JO~iJ 'j ~ 'lfl'lft.! l t.!W\J TI !WOlill1 U lTI,} fl fll'.i ~ll'O 
0 rl • cl cl ~ 'j} d'd l i ~ d ' a. 1 l ml1u~no1nrucrim~ 1lt.1m'itflrnl111l1rni'l51.J'.i~1tt'lft.!OtJ 11 'Yl~it.1-Wt.1'Ylil11i'irn'l11\9lun~ flfl u 
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' QJ ~ ~ ' I Q.I ~ "'1d 3) 'j) "'I ti 
'lflJ'lf'U m-:i 'l !tn~Til'll'Wl!lJ'U !fl'HJ'llltJ'.illJfl'U rrn1m11tnm u miu fl1llJ'i, 'llfll.Jn u 1 ~ ft'1Jfll'.i ru un ~ 

>' 

m1 tl1~ mu-:i1u 'l '111n'flm1 iij'flmrnci1-:iiitl1 ~ ih1n mTI 1rn~fl-:ifl'm nnhilm•ini~1~u m-:im1tt1fl11.J 

n 1¢1 II~ m'.i l~'Ufl11lJfl'fl~ I~ lJ'llfl-:J'JflTUl'UIB-:J 1 'fltJ~ ff1'U'.il'lffll'.i Un~ HtJ lYl fl-:J~'Ul'i' fl-:) 'l '11 fl11lJtllflUJ 
~ u 

• >' • 

5.5.4 nu1Jt1t!'Ui'11h-:i1~t1u~1-:i 'l nfl~'luti'Un iim11n1J,Jfll.Jn 1tn~fffftn1iijt1flcii-:i 
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illflNl!lfl fl 

j/ <V <V .! ' <V j/\Jljljl OJ • 

'U01Jafl1UHYlJ'Vfl!fi'i~l'i1H Ectomycorrhiza n11mn AlJfll!'i.:i (Shorea sianensis M1q.) . 
f1n01tt!flvt!livt1u Order Agaricales Family Amanitaceae ua~ Family Boletacea 



.d • I " 9J 
'Y1 500, 5,000 11n::; 50,000 ffuO'.i/\91U 

~i1'11n1':i't1mH1'1 
m1iiu-.1 (t'llu~mm) 

] 2 3 4 5 

'll\ilfl11Ji'j:U 16.8 17 16.3 17.3 17.9 

'lllilfl11Ji'j:U 16.6 17.4 16.7 16.9 17.8 

'll\ilfl11Ji'j:U 16.1 17 17.2 16.5 16.3 

Amanita princeps Cor. & Bas.+ffila{ 50,000 16.6 16.3 16.4 17.8 17.7 

Amanita princeps Cor. & Bas.+ffila{ 5,000 16.6 16.3 16.4 17.8 17.7 

Amanita princeps Cor. & Bas.+ffila{ 500 16.6 16.3 16.4 17.8 17.7 
d 

!'tt\il Amanita hemibapha (Berk. & Br.) Sacc. subsp.jamnica 16 19.I 18 18.3 16.2 

Cor. & Bas.+ffila{ 50,000 

d 
!l1\il Amanita hemibapha (Berk. & Br.) Sacc. subsp.javanica 17 17.1 16.8 18.2 18.2 

Cor. & Ba s.+ffila{ 5,000 

d 
!'tt\il Amanita hemibapha (Berk. & Br.) Sacc. subsp.javanica 16.7 17 16.9 18.3 17.8 

Cor. & Bas.+ffila{ 500 

d 1l < !'tt\il Boletus chrysenteron Bull.+ff fl'.i 50,000 17 16.4 17.6 15.9 16.8 

d 1l < !'tt\il Boletus chrysenteron Bull.+ff fl'.i 5,000 16.8 17 17.1 16.9 17.1 

d 1l < !l1\il Boletus chrysenteron Bull.+ff fl'.i 500 17.3 17.1 15.6 17.4 17 

d 1l < !ll\il Boletus griseipurpureus Cor.+ff fl'.i 50,000 16.5 16.7 17.3 17.4 17.9 

d 1l < !'tt\il Boletus griseipurpureus Cor.+ff fl'.i 5,000 16.8 17.2 16.9 17.5 17.1 

d 1l < !ll\il Boletus griseipurpureus Cor.+ff fl'.i 500 17.3 16.9 17 16.9 16.8 

d 1l < !ll\il Heimiel/a retipora (Pat & Bek.) Boedijn.+ff fl'.i 50,000 16.4 15.9 17.3 17.6 16.6 

d 1l < !ll\il Heimiella retipora (Pat & Bek.) Boedijn.+ff fl'.i 5,000 17.4 17.2 16.8 17.5 17.6 

d 1l < !ll\il Heimiel/a retipora (Pat & Bek.) Boedijn.+ff ffi 500 15.7 16.5 17.8 17 17.1 

mrn:u 32.5 33.5 34.1 34.3 35 

Analysis of Variance 

sv df SS MS 

Replication 4 30.1250 0.23150 

A*B 17 5.1476 0.30280 

Error 72 31.1040 0.43200 

Total 89 66.3766 

'ttmm'ttlPJ c.v. = 3.86 % NS= fi1m~a1:JihrnlJ11\9lmh~ti'uor.i1~iii!mhri'tym·rna~ 

~olJn l u runfo.Ui~ a1ti'u ~iifl'm:l'.i 'i 1lJfi1ti'111:Jii fl11lJu\91n~1~ti'u m~ ff a~ .. 
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17.060 ab 

17.080 ab 

16.620 b 

16.960ab 

16.960 ab 

16.960 ab 

17.520 a 

17.460 a 

17.340 ab 

16.740ab 

16.980 ab 

16.880 ab 

17.160 ab 

17.IOOab 

16.980 ab 

16.760 ab 

17.300 ab 

16.820 ab 

F 

0.70NS 



' 

ci ~I "' j/ 
'Vl 500, 5,000 Un~ 50.000 ft'uD'.i/l'lt! 

fl 11' Ufll":illVliHH 
1~mi:lm~ (191ufi1itfl"I) 

] 2 3 4 5 

'l!~mmp.i 0.7 I 0.8 0.8 0.9 

'l!~rnrnpi 0.9 0.9 0.9 0.9 0.9 

'l!~fllllfjlJ 0.7 I I. I 0.9 0.8 

Ama11ita p1inceps Cor. & Bas.+ff1fo{ 50,000 0.8 0.7 0.9 I 0.9 

Amanita princeps Cor. & Bas.+fflle:J{ 5,000 0.8 0.7 0.9 1 0.9 

Ama11ita princeps Cor. & Bas.+mfo{ 500 0.8 0.7 0.9 1 0.9 

d 
nm Amanita hemibapha (Berk. & Br.) Sacc. subsp.jarnnica I 0.7 0.8 0.9 0.9 

Cor. & Bas.+m.lfl{ 50,000 

d 
!l1~ Amanita hemibapha (Berk. & Br.) Sacc. subsp.jarnnica 0.8 0.7 0.7 I 0.8 

Cor. & Bas.+ff1fo{ 5,000 

d 
ll1~ Amanita hemibapha (Berk. & Br.) Sacc. subsp.jarnnica 0.9 I I 0.8 0.6 

Cor. & Bas.+fftle:J{ 500 

d ti < 
ll1~ Bole/us chrysenteron Bull.+ff fJ'.i 50,000 0.9 1 0.8 0.8 1 

d ti < 
ll1~ Boletus chrysenteron Bull.+ff fl'i 5,000 I 1 I.I 0.9 0.8 

d ti < 
ll1~ Bo/etus chrysenteron Bull.+ff fl'i 500 I 0.8 1 0.7 0.9 

d ti < 
ll1~ Boletus griseipurpureus Cor.+ff fl'i 50,000 0.9 0.9 0.8 1 0.7 

d ti < 
ll1~ Boletus griseipurpureus Cor.+ff fl'i 5,000 1 1 0.9 0.9 0.9 

d ti < 
ll1~ Boletus griseipurpureus Cor.+ff fl'i 500 0.8 0.8 1 0.7 0.9 

d ti < 
!l111 Heimie/la retipora (Pat & Bek.) Boedijn.+ff fl'i 50,000 0.8 0.8 1 I 1 

d ti < 
ll111 Heimie/la retipora (Pat & Bek.) Boedijn.+ff fl'i 5,000 0.9 0.9 0.9 0.9 0.9 

d ti < 
!l111 Heimie/la retipora (Pat & Bek.) Boedijn.+ff fl'i 500 0.8 0.7 1 0.9 0.9 

Hil'i 1lJ 15.5 15.3 16.5 16.1 15.6 

Analysis of Variance 

sv df SS MS 

Replication 4 0.50127 0.01247 

A*B 17 0.12756 0.00750 

Error 72 0.90800 0.01261 

Total 89 1.53683 

'ttlJlm'tt~ C.V. = 12.79 % NS= fi1m~o1hi111'11llJH\91fWh~n'UOVl~lJU£Jrl1f'lty'Yll·m'i1~ 

'li'olJn 1 u l'lD~lJu1~01nu ~115mfi'i1lJn1n1J i liiJl'l11lJul'lmi 1~nu m~t'l'a~ .. 
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0.840 ab 

0.900 ab 

0.900 ab 

0.860 ab 

0.860 ab 

0.860 ab 

0.860 ab 

0.800 b 

0.860 ab 

0.900 ab 

0.960 a 

0.880 ab 

0.860 ab 

0.940 ab 

0.840 ab 

0.920 ab 

0.900 ab 

0.860 ab 

F 

0.59NS 
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' 

d ~· ~ 'J) VI 500, 5,000 !!n~ 50,000 "1'u'O'.iNl'U 

~1fo11nriviaa-:i 
fl1Ul\J-l (ICUUflllJVl'1) 

I .; 
fllllliUI 

] 2 3 4 5 

'l[~lfl11J fl lJ 22.9 23.2 23 23.9 24.I 23.420 bcde 

'l[~fl11JfjlJ 22.3 25 23.8 21.4 24.6 23.420 bcde 

'J!~fl11JfjlJ 21 21.9 22.1 22.4 21.3 21.740 fg 

Ama11ita pri11ceps Cor. & Bas.+fftla{ 50,000 20.7 20 21.1 22 21.8 21.120 g 

Amanita pri11ceps Cor. & Bas.+fftla{ 5,000 20.7 20 21.1 22 21.8 21.120 g 

Amanita princeps Cor. & Bas.+fftla{ 500 20.7 20 21.1 22 21.8 21.120 g 

d 
m~ Amanita hemibapha (Berk. & Br.) Sacc. subsp. 23.1 25.9 27 25.4 23.3 24.940 a 

jaranica Cor. & Bas.+fftla{ 50,000 

d 
m~ Amanita hemibapha (Berk. & Br.) Sacc. subsp. 22.8 23 21.9 24 24.5 23.240 bcde 

javanica Cor. & Bas.+fftla{ 5,000 

d 
nm Amanita hemibapha (Berk. & Br.) Sacc. subsp. 21.1 22.2 22.1 23.3 22.9 22.320 defg 

javanica Cor. & Bas.+fftla{ 500 

d ti ; 
m~ Boletus chrysenteron Bull.+ff m 50,000 23.9 22.3 25.2 22.8 24.1 23.660 abed 

d ti ; nm Boletus chrysenteron Bull.+ff fl'i 5,000 24 24.9 26 22.7 24.8 24.480 ab 

d ti ; 
m~ Boletus chryse11tero11 Bull.+ff B'i 500 26 23.1 21.8 24.5 23.6 23.800 abed 

d ti ; nm Boletus griseipurpureus Cor.+ff fl'i 50,000 23 23.5 23.9 24.2 24.7 23.860 abc 

d ti ; nm Bo/etus griseipurpureus Cor.+ff fl'i 5,000 21.9 22.1 20.9 23.8 25 22.740 cdef 

d ti ; 
l'IWI Bole/us griseipurpureus Cor.+ff fl'i 500 23 22.9 23.1 23.8 24.2 23.400 bcde 

d ti ; 
m~ Heimiel/a retipora (Pat & Bek.) Boedijn.+ff fl'i 50,000 22.7 23.4 23.5 25.3 24.7 23.920 abc 

d ti ; 
m~ Heimiella retipora (Pat & Bek.) Boedijn.+ff fl'i 5,000 22 21.8 23 26 26.4 23.840 abc 

d ti ; nm Heimiella retipora (Pat & Bek.) Boedijn.+ff fl'i 500 20.9 21.5 23 22.I 22.3 21.960 efg 

i:-mnlJ 402.7 406.7 413.6 421.6 425.9 

Analysis of Variance 

sv df SS MS F 

Replication 4 89.125 1.27145 

A*B 17 118.467 6.96866 5.03** 

Error 72 99.660 1.38417 

Total 89 307.252 

I I r I 
I .-:::1 ~ I Q.I I d Q.I O Q.I .<::::l.<:::i...::::I Q.I ~ Q.I 

l1lllttLl119J C.V. = 5.11 % ** = fllllUWlJfl11lJ!l~f1\9rnfl'U'Otll~lJ'\.WfflfltyVll~ffiWIVl'.i~fl'Ufl1llJ!'lH)lJ'U 99 % 

'li'BlJn i'Wfl'O~lJU!~ t11o'U~}j onmi 1lJfi1o'U 11rnm1lJ1 !~fl~l~O'UVITrnil~ 
"' 



,,; ti "' 31 Yl 500, 5,ooo uri~ 50,ooo {1' m/~'U 

Amanita princeps Cor. & Bas.+ff1.Ju{ 50,000 

Amanita princeps Cor. & Bas.+m.Ju{ 5,000 

Amanita princeps Cor. & Bas.+ffua{ 500 

ltt~ Amanita hemibapha (Berk. & Br.) Sacc. subsp.jal'Gnica 

Cor. & Bas.+ffua{ 50,000 

ltt~ Amanita hemibapha (Berk. & Br.) Sacc. subsp.javanica 

Cor. & Bas.+ffua{ 5,000 

ltt~ Amanita hemibapha (Berk. & Br.) Sacc. subsp.jal'Gnica 

Cor. & Bas.+ffua{ 500 

ltt~ Boletus chrysenteron Bull.+ffUil{ 50,000 

ltt~ Boletus chryse/l/eron Bull.+ffUil{ 5,000 

ltt~ Boletus chryse/l/eron Bull.+ffua{ 500 

d .I .-
1'1'1~ Bole/us griseipurpureus Cor.+ffuil'.i 50,000 

d .I .-
llrn Boletus griseipurpureus Cor.+ffuil'.i 5,000 

d .I .r 
11-rn Boletus griseipurpureus Cor.+ffuil'.i 500 

d .I <" nm Heimiella retipora (Pat & Bek.) Boedijn.+ffuil'.i 50,000 

d .I <" 
Ill~ Heimiella retipora (Pat & Bek.) Boedijn.+ffuil'.i 5,000 

d .I <" nm Heimiella retipora (Pat & Bek.) Boedijn.+ffuil'.i 500 

Analysis of Variance 

sv df SS 

Replication 4 1.02447 

A*B 17 2.49656 

Error 72 1.04400 

Total 89 4.56503 

2 

1.4 1.5 

0.9 0.9 

I. I 1.4 

I. I 

I. I 

I. I 

1.4 I. I 

1.3 1.2 

1.2 1.4 

1.4 1.4 

1.3 1.4 

1.3 1.2 

1.4 1.4 

0.9 0.9 

1.2 I. I 

1.4 1.5 

0.9 0.9 

1.2 1.2 

21.6 21.5 
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3 4 5 

1.4 1.5 1.5 1.460 a 

0.9 0.9 0.9 0.900 e 

1.6 1.5 1.5 1.420 ab 

1.3 1.3 1.4 1.220 cd 

1.3 1.3 1.4 1.220 cd 

1.3 1.3 1.4 1.220 cd 

1.4 1.3 1.5 1.340 abc 

I.I 1.4 1.1 1.220 cd 

1.3 I.I 0.9 1.180 d 

1.3 1.2 1.4 1.340 abc 

1.5 1.3 1.2 1.340 abc 

1.3 I.I 1.2 1.220 cd 

1.3 1.4 1.2 I .340 abc 

0.9 0.9 0.9 0.900 e 

1.3 1.1 1.3 1.200 cd 

1.5 1.3 1.3 1.400 ab 

0.9 0.9 0.9 0.900 e 

1.4 1.3 1.3 1.280 bed 

23 22.1 22.3 

MS F 

0.01257 

0.14686 10.1 ** 

0.01450 

r I ' t 
I d .c::9. I Q./ I d Q./ O QJ' .<::::t.~d Q./ ~ QJ 

MlJltltM~ CV= 9.81 % ** = fll!llnf.lllfl1llll!~fl~l~fl'Uflf.Jl~ll'Uf.JfflflUJYll~{ltl~'Yl'J~fl1Jfl11ll!GJl"flll'U 99 % 
• u 
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• 

~l-j'1Jfll'j't'Jfl'1tH 
ff)UJ~-l (l'll'l-l~llJfl'i) 

I .J mmao 
) 2 3 4 5 

'J!~fl11lfJll 30 31 29.8 31.2 30.7 30.540 abe 

'J!~fl1UfjlJ 29 31.2 29.8 27.9 31.3 29.860 bed 

'l!~fl1UfjlJ 25.8 28.1 28.9 29 28.4 28.000 ef 

Amanita princeps Cor. & Bas.+ffi.J5{ 50,000 25.5 25.1 25.2 24.9 25.3 25.200 g 

Amanita princeps Cor. & Bas.+ffi.J5{ 5,000 25.5 25.1 25.2 24.9 25.3 25.200 g 

Amanita princeps Cor. & Bas.+ffi.J5{ 500 25.5 25.1 25.2 24.9 25.3 25.200 g 

cl 
m~ Amanita hemibapha (Berk. & Br.) Sacc. subsp.javanica 29.3 31.2 33.3 31.6 30 31.080 ab 

Cor. & Bas.+ffi.J5{ 50,000 

ill~ Amanita hemibapha (Berk. & Br.) Sace. subsp.javanica 29.3 29.8 28.4 29.6 30.4 29.500 ede 

Cor. & Bas.+fftl5{ 5,000 

ill~ Amanita hemibapha (Berk. & Br.) Sace. subsp.javanica 27 28.2 30 30.7 29.6 29.100 ede 

Cor. & Bas.+ffi.J5{ 500 

ill~ Boletus chrysenteron Bull.+ffi.J5{ 50,000 30 29.8 31 31.4 30.6 30.560 abe 

ill~ Boletus chrysenteron Bull.+ffi.J5{ 5,000 30.6 32 32.3 31.1 31.7 31.540 a 

1lJ11 Boletus chrysenteron Bull.+ffi.J5{ 500 31 30 27.9 31.3 29.9 30.020 bed 

cl i.J " lll11 Boletus griseipurpureus Cor.+ff 51 50,000 31.3 32 32.1 30.9 31.9 31.640 a 

cl ti " nm Boletus griseipurpureus Cor.+ff 51 5,000 29 31 28.3 32.1 31.8 30.260 abed 

cl ti " !lf11 Boletus griseipurpureus Cor.+ff 51 500 27.3 28.7 29.9 31.7 31.2 29.760bed 

cl i.J " m~ Heimiella retipora (Pat & Bek.) Boedijn.+ff 51 50,000 28.2 29.1 27.9 30.3 29.4 28.980 de 

cl u " nm Heimiella retipora (Pat & Bek.) Boedijn.+ff 51 5,000 26.9 26.6 27.5 31.4 31.9 28.860de 

cl u " Ill~ Heimiella retipora (Pat & Bek.) Boedijn.+ff 51 500 25.7 26.2 27.1 27 26.5 26.500 fg 

fHl11lJ 506.9 520.2 519.8 531.9 531.2 

Analysis of Variance 

sv df SS MS F 

Replication 4 102.475 1.2544 

A*B 17 386.729 22.7488 15.9** 

Error 72 103.280 1.4344 

" 
Total 89 592.484 

' f I ' I d. d. I Q.I I d. Q.I O Q.I ..::::r.~.::::9. Q.I ~ QJ 

l'ilJltll'Hl'J C.V. = 4.13% ** = flllllCWlJfl11lJlll'lfWll'Jf)'l.Jtltl1.:JlJ'l.JtlfflfltyYl1.:J'i:Yfll'lYJ'l:::~Ufl11lJl'lHllJ'l.J 99 % 

.UvlJil 1'l.Jrivt111if1~t11n'l.J ~ iitJ' mfi <J 11J n1nu i imri111J11l'lnl'i 1.:Jn'l.J m.:J 'i:Ya~ .. 
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c! ... I d' 'iJ 
'Vl 500, 5.ooo 1rn:;; 50.000 '1111m/l'l'U 

1'1mtim~ (l'lll!fllllfl'.i) 
' .; 

~ 11Utn'.il'lvHltH flll'iHHI 
] 2 3 4 5 

'l[~fl11JfjlJ 1.7 1.9 1.9 12 1.9 1.880 a 

'l[~fl11JfjlJ 0.9 0.9 0.9 0.9 0.9 0.900 e 

'l!~fl11JfjlJ 1.4 1.8 1.8 1.9 1.8 1.740 ab 

Amanita princeps Cor. & Bas.+ft'tla{ 50,000 1.4 1.3 1.6 1.5 1.7 1.500 cd 

Amanita princeps Cor. & Bas.+fftla{ 5,000 1.4 1.3 1.6 1.5 1.7 1.500 cd 

Amanita princeps Cor. & Bas.+ft'tla{ 500 1.4 1.3 1.6 1.5 1.7 1.500 cd 

d 
nm Amanita hemibapha (Berk. & Br.) Sacc. subsp.jarnnica 1.6 1.6 1.7 1.8 2 1.740 ab 

Cor. & Bas.+fftla{ 50,000 

d 
1'11~ Amanita hemibapha (Berk. & Br.) Sacc. subsp.jarnnica 1.6 1.6 1.4 1.6 1.2 1.480 cd 

Cor. & Bas.+fftlu{ 5,000 

d 
!'11~ Amanita hemibapha (Berk. & Br.) Sacc. subsp.jarnnica 1.4 1.7 1.5 1.4 1.2 1.440 d 

Cor. & Bas.+fftla{ 500 

d ti ; 
1'11~ Boletus chrysenteron Bull.+ff il1 50,000 1.8 1.9 1.5 1.5 2.1 1.760 ab 

1"11~ Boletus chrysenteron Bull.+ft'tla{ 5,000 1.6 1.8 1.7 1.6 1.6 1.660bc 

1"11~ Boletus chrysenteron BulL+ft'tla{ 500 1.5 1.5 1.7 1.5 1.5 1.540 cd 

d ti ; 
!'11~ Bo/etus griseipurpureus Cor.+ft' il1 50,000 1.8 1.8 1.9 1.9 1.6 1.740 ab 

d ti ; 
!'11~ Boletus griseipurpureus Cor.+ft' il1 5,000 0.9 0.9 0.9 0.9 0.9 0.900 e 

d ti ; 
!'11~ Boletus griseipurpureus Cor.+ft' il1 500 1.6 1.5 1.7 1.3 1.4 1.500 cd 

d ti ; 
!'11~ Heimiel/a retipora (Pat & Bek.) Boedijn.+ff il1 50,000 1.8 2.1 2.1 1.9 1.8 1.900a 

d ti ; 
!'1111 Heimiella retipora (Pat & Bek.) Boedijn.+ft' il1 5,000 0.9 0.9 0.9 0.9 0.9 0.900 e 

d ti ; 
!'11~ Heimiel/a retipora (Pat & Bek.) Boedijn.+ft' il1 500 1.6 1.7 1.7 1.8 1.9 1.740 ab 

~Hl11lJ 26.3 27.5 28.1 37.4 27.8 

Analysis of Variance 

sv df SS MS F 

Replication 4 1.2478 0.01745 

A*B 17 8.5396 0.50233 23.6** 

Error 72 1.5230 0.02128 

Total 89 11.3104 
• 

I I I I 

I d. d. I Q.I I d. Q.I O Q.I ~~ d. Q.I ~ Q.I 

11mm11~ c.v. = 9.61 % ** = fllll!'1(Jllfl1lllll\9lfWll~fl'WOCJVJll'Utlfflflty'Vll~fff,)\9)'VJ'j:;;rJ1Jfl1llll'lHlll'U 99 % 

'1i'oll'1 i urio'1l.lu1~ a1ilu ~ih)mn ~ 1l.ln1n1J 1:i.ii1ri11l.ll!l'l nl'i1~ilu m~ff a~ .. 
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m~1::; 1-:Jmlnrnrn 500, 5,ooo 1rn::; 50,000 ffIJt11/\91'W !llfl 12 !~fl'W 
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" -' y 1. Heimiella retispora (Pat. & Baker) Boedijn. (n'IYluflYllJl) 

Program BLASTN 2.2.26+ 

Description 

All GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS, GSS, environmental 

samples or phase 0, I or 2 HTGS sequences) 

Query Length 500 

dbjlAB453026.ll Boletus sp. Nan-MN23 genes for 18S rRNA, ITSI, 5.8S rRNA, ITS 

2, 28S rRNA, partial and complete sequence 

Length= 758, Score= 913 bits (494), Expect= 0.0 

Identities = 498/500 (99%), Gaps = 01500 (0%) Strand =Plus/Plus 

Query I GTGGA TTCCACTCGGAACTGTTGCTGGCGGGCA T ACGTCTGCA TGTGCACGTTCTGGCGT 60 

111111111111111111111111111111111111111111111111111111111111 

S~ct 77 GTGGATTCCACTCGGAACTGTTGCTGGCGGGCATACGTCTGCATGTGCACGTTCTGGCGT 136 

Query 61 CCACTTATCCAGTCGACCTTTTGCAATCTTCATTTACACCTGTGCACCTATTGTAGGTCT 120 

11111111111111111111111111111111111111111111111111111111111 

Sbjct 137 CCACTTTTCCAGTCGACCTTTTGCAA TCTTCA TTT ACACCTGTGCACCT A TTGT AGGTCT 196 

Query 121 TCGCAAGAGGA TCT A TGTCTTTCA T AACACT A TTTTGT A TGGCCA T AGAA TGT A TCGA TC 180 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 197 TCGCAAGAGGA TCT A TGTCTTTCA T AA CA CT A TTTTGT A TGGCCA T AGAA TGT A TCGA TC 256 

Query 181 GTCTGTGA TGGACGAGAGAAAAAA TAT A TT ACAACTTTCAGCAACGGA TCTCTTGGTTCT 240 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 257 GTCTGTGA TGGACGAGAGAAAAAA TAT A TT ACAACTTTCAGCAACGGA TCTCTTGGTTCT 316 

Query 241 CGCA TCGA TGAAGAACGCAGCGAA TTGCGA T AAGT AA TGTGAA TTGCAGA TTTCCAGTGA 300 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 317 CGCA TCGA TGAAGAACGCAGCGAA TTGCGA T AAGT AA TGTGAA TTGCAGA TTTCCAGTGA 376 

Query 30 I A TCA TCGAA TCTTTGAACGCACCTTGCGCTCCTTGGT A TTCCGAGGAGCA TGCCTGTTTG 360 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 377 A TCA TCGAA TCTTTGAACGCACCTTGCGCTCCTTGGT A TTCCGAGGAGCA TGCCTGTTTG 436 
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Query 36 I AGTGTCA TT AAA TTCTC AACC A TGTCTTC A TTGAC A TGGCTTGGA TTTGGGTGTTGCTGG 420 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 437 AGTGTCA TT AAA TTCTCAACCATGTCTTC A TTGACA TGGCTTGGA TTTGGGTGTTGCTGG 496 

Query 42 I CGACGAAAGTCGTCGGCTCTCCTT AAA TGCA TT AGCAAAGGGGTTCTGCAAAGT ATGAGC 480 

11111111111111111111111111111111111111111111111111111111111 

Sbjct 497 CGACGAAAGTCGTCAGCTCTCCTT AAATGCA TT AGCAAAGGGGTTCTGCAAAGTATGAGC 556 

Query 481 TTTCGGACGTGCACGGCCTT 500 

11111111111111111111 

Sbjct 557 TTTCGGACGTGCACGGCCTT 576 

Q <V I 

2. Boletus edulis Bull. ex Fr. ( !'HVIVl'lHVll'Hlll) 

Program BLASTN 2.2.26+ 

Description 

All GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS, GSS, environmental 

samples or phase 0, I or 2 HTGS sequences) 

Query Length 656 

gb1HQ326933.1 I Boletus edulis Bull. Ex. Fr. HKAS54926 28S ribosomal RNA gene, 

partialsequence 

Length = 1381, Sort alignments for this subject sequence by: E value Score Percent 

identity Query start position Subject start position 

Score= 715 bits (387), Expect= 0.0 

Identities= 5041556 (91 %), Gaps= 251556 (4%), Strand= Plus/Minus 

Query I 00 CACCGGA TGCGACGCAAGGCT AT AAACACACTCGAAGAAAGAGTGCCACA TTCCCTGTGC I 59 

111111111111111111111111111111 11111111111111111111 

Sbjct 544 CACCGCA TGCGACGAAAGGCT AT ·AACACACTC--CG-AAGAGTGCCACGTTCCCTCCGC 489 

Query 160 CCTTGT A TGGCGAGCGAGACTGA TGCTGACCCGTCAAAGACCGGGAAGT ACGCCCGGCA T 2 I 9 

11111111111111111111111111111111 11111111111111111 

Sbjct 488 CCTTGTACGGCGACCGAAACTGATGCTGACCCGTC---GACCAGGAAGT ACACCCAGC-- 434 

Query 220 GTTTGAAGTGCAAGGGCTGA TCCCCGGCCGACGCGACTGACA TCAAGCGTTTCCCTTTCA 279 

I II 111111111111111111111111111111111111111111111111 

Sbjct 433 G-AAAAAAGCAA-GGTTGACCCCCGGCCGACGCGACTGACATCAAGCGTTTCCCTTTCA 377 



Query 280 GCAA TTTCACGT ACTGTTT AACTCTCTTTCCAAAGTTCTTTTC A TCTTTCCCTCACGGT A 339 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 376 GCAATTTCACGTACTGTTT AACTCTCTTTCCAAAGTTCTTTTCA TCTTTCCCTCACGGTA 317 

Query 340 CTTGTTCGCT A TCGGTCTCTCGCCCGT A TTT AGCTTT AGA TGGAGTTT ACCACCCGTTTT 399 

llllllllllllllllllllllll 111111111111111111111111111111111 

Sbjct 316 CTTGTTCGCT A TCGGTCTCTCGCCT AT A TTT AGCTTT AGA TGGAA TTT ACCACCCGTTTT 257 

Query 400 GAGCTGCA TTCCCAAACAACTCGACTCGTCGAGAGCGCATCGCAGTGCACTGGATA TTGC 459 

1111111111111111111111111111111111111111111111111111111 I 

Sbjct 256 GAGCTGCA TTCCCAAACAACTCGACTCGTCGAGAGCGCA TCACAGTGCACTGG-T-TT-C 200 

Query 460 CATCCGTGTCAGAGACGGGA TTCTCACCCTCC A TGA TGCTCCCTTCCAGGAGACTTGT AC 519 

I 11111111111111111111111111111111111111111111111111111 

S~jct 199 C----GTGTCAAAGACGGGA TTCTCACCCTCT A TGA TGCTCCCTTCCAGGAGACTTGT AC 144 

Query 520 ACGGCGCCAGCGCTG-AAAGACGCTTCTCT AGA TT ACAACTCGGACGGCCTGCAAAGACC 578 

11111111111111111111111111111111111111111111111111111 

Sbjct 143 ACGGC-CCAGCGCTGGAAA-ACGCTTCTCT AGA TT ACAACTCGGACGGCCAG-A--GACC 89 

Query 579 ACCAGA TTCAAAA TTTGAGCTITTCCCGCTTCACTCGCAGTT ACT AAGGGAA TCCTTGTT 638 

1111111111111111111111111111111111111111111111111111111111 

S~ct 88 GCCAGATTCAAAATTTGAGCTITTCCCGCTTCACTCGCAGTTACTAGGGGAATCCTTGTT 29 

Query 639 AGTTTCTTTTCCTCCG 654 

1111111111111111 

Sbjct 28 AGTTTCTTTTCCTCCG 13 

Score= 62.1 bits (33), Expect= 5e-06, Identities= 33133 (100%), Gaps= 0133 (0%), Strand=Plus/Minus 

Query 2 AGACGGGTCGCTT AAGGCCA TT A TGCCAGCA TC 34 

111111111111111111111111111111111 

Sbjct 621 AGACGGGTCGCTT AAGGCCA TT A TGCCAGCA TC 589 
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" '-' I 
3. Boletus nobilis Peck ( !'t'iYlfl1.Jlfll{!'t'itl'J'l) 

Program BLASTN 2.2.26+ 

Description 

All GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS, GSS, environmental 

samples or phase 0, 1 or 2 HTGS sequences) 

Query Length 504 

gblAF050650. l I Heimiella retispora 28S large subunit ribosomal RNA gene, partial 

sequence 

Length= 880, Score= 841 bits (455), Expect= 0.0 

Identities= 486/501 (97%), Gaps= 1/501 (0%). Strand= Plus/Minus 

Query 4 GCT AT AACACACTCCGAAGAGTGCCACA TTCCCCTTGCCA TTGT ACGACGA TCGAAACTG 63 

11111111111111111111111111/11111111111111111111111111111111 

Sbjct 501 GCTATAACACACTCCGAAGAGTGCCACA TTCCCmGCCA TTGT ACGACGA TCGAAACTG 442 

Query 64 A TGCTGACCCGTCAGCCAGGAAGT ACACCCAGCCCGAAAGCAAGGTTGA TCCCCGGTCGA 123 

111111111111111111111111111111 llllllllllllllllllllllllll 

Sbjct 441 A TGCTGACCCGCCAGCCAGGAAA T ACACCGAGCTCGAAAGCAAGGTTGA TCCCCGGTCGA 382 

Query 124 CGCGACTGACA TCAAGCGmcccmCAGCAA mCACGT ACTGTTT AACTCT-cmc 182 

1111111111111111111111111111111111111111111111111111111111 

Sbjct 381 CGCGACTGACA TCGAGCGmcccmCAGCAA mCACGT ACTGTTT AACTCTCCTTTC 322 

Que!) 183 CAAAGTTCTTTTCA TCmCCCTCACGGT ACTTGTTCGCT A TCGGTCTCTCGCCTGT A TT 242 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 321 CAAAGTTCTTTTCA TCTTTCCCTCACGGT ACTTGTTCGCT A TCGGTCTCTCGCCTGT A TT 262 

Query 243 T AGCTTT AGA TGGAA m ACCACCCA TTTTGAGCTGCA TTCCCAAACAACTCGACTCGTC 302 

11111111111111111111111111111111111111111111111111111111111 

Sbjct 26 I T AGCm AGA TGGAA TTT ACCACCCGTTTTGAGCTGCA TTCCCAAACAACTCGACTCGTC 202 

Query 303 GAGAGCGCA TC A CAT AGCCCTGGT AGTCCGTGTCAAAGACGGGA TTCTCACCCTCT A TGA 362 

111111111111111111111111111111111111111111111111111111111 

Sbjct 20 I GAGAGCGCA TCACA T AGCGCTGGGAGTCCGTGTCAAAGACGGGA TTCTCACCCTCTGTGA I 42 



1 

Query 363 CGCTCCCTTCCAGGAGACTTGT AC ACGGTCCAGCGCGGAAGACGCTTCTCT AGA TT ACAA 422 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 141 CGCTCCCTTCCAGGAGACTTGT AC ACGGTCCAGCGCGGAAGACGCTTCTCT AGA TT ACAA 82 

Query 423 CTCGGACGGCCACAGGGACCGCC AGA TTCAAAA TTTGAGCTTTTCCCGCTTCACTCGCAG 482 

111111111111111111111111111111111111111111111111111111111 

Sbjct 81 CTCGGACGGCCGCGGGGACCGCC AGA lTCAAAA TTTGAGCTCTTCCCGCTTC ACTCGCAG 22 

Query 483 TI ACT AGGGGAA TCCTIGTT A 503 

11111111111111111111 

Sbjct 21 GT ACT AGGGGAA TCCTIGTT A 1 

4. Amanita princeps Corner & Bas 0'11vi~::lu-1'Un) 

Program BLASTN 2.2.26+ 

Description 

152 

All GenBank+EMBL +DDBJ+PDB sequences (but no EST, STS, GSS, environmental 

samples or phase 0, 1 or 2 HTGS sequences) 

Query Length 525 

gb/HQ539690. l I Amanita princeps Comer et Bas large subunit ribosomal RNA gene, 

partial sequence 

Length=l342 

Score= 913 bits (494), Expect= 0.0 

Identities= 514/524 (98%), Gaps= 0/524 (0%) 

Strand = Plus/Plus 

Query I GCGAGTGAAGTGGGAAAAGCTCAAA TlT AAAA TCTGGCGGTCTTIGGCCGTCCGAGTTGT 60 

11111111111111111111111111111111111111111111111111111111111 

Sbjct 4 GCGAGTGAAGCGGGAAAAGCTCAAA TlT AAAA TCTGGCGGTCTTIGGCCGTCCGAGTTGT 63 

Query 61 AA TCT AGAGAAGTGTIGCCTGCA TIGGACCGTGT ACAAGTCTICTGGAA TGAAGCGTCAT 120 

111111111111111111111111111111111111111111111111111111111111 

S~ct 64 AATCTAGAGAAGTGTTGCCTGCATTGGACCGTGTACAAGTCTTCTGGAATGAAGCGTCAT 123 

Query 121 AGAGGGTGAGAA TCCCGTCTTTGACACGGACTCCCAA TGT A TTGTGGCA TGCTCTCAAAG 180 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

Sbjct 124 AGAGGGTGAGAA TCCCGTCTTIGACA TGGACTCCCAA TGT A TIGTGGCA TGCTCTCAAAG 183 



1 

Query 18 I AGTCGAGTTGTTIGGGAA TGC AGCTCT AAA TGGGTGGT AACCTCCA TCT AAAGCT AAA TA 240 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 184 AGTCGAGTIGTTIGGGAA TGCAGCTCT AAA TGGGTGGT AACCTCCA TCT AAAGCT AAAT A 243 

Query 241 TIGGCAAGAGACCGATAGCGAACAAGTACCGTGAGGGAAAGATGAAAAGAACTTIGGAAA 300 

111111111111111111111111111111111111111111111111111111111111 

Sbjct 244 TTGGCAAGAGACCGAT AGCGAACAAGT ACCGTGAGGGAAAGA TGAAAAGAACTTTGGAAA 303 

Query 30 I GAGAGTT AAACAGT ACGTGAAA TTGTTGAAAGGGAAACGCTTGAAGTCAGTCGCA TTGGC 360 

11111111111111111111111111111111111111111111111111111111111 

Sbjct 304 GAGAGTT AAACAGT ACGTGAAA TTGTTGAAAGGGAAACGCTTGAAGTCAGTCGCA TCGGC 363 

Query 361 CAGGGATCAGCCT AGCTCTITTGCTT AGCGT ACTTCCTGGTTGA TGGGCCAACGTGAGTT 420 

111111111111111111111111111111111111111111111111111111111 

Sbjct 364 CAGGGA TCAGCTT AGCTCTTTTGCTT AGTGT ACTICCTGGTTGA TGGGCCAACGTCAGTT 423 

Query 421 TTGACTGGCAGAGAAGGGCAGAGGGAA TGTGGCACCTCTGGGTGTGTT AT AGCCTTCTGT 480 

11111111111111111111111111111111111111111111111111111111111 

Sbjct 424 TTGACTGCCAGAGAAGGGCAGAGGGAA TGTGGCACCTCTGGGTGTGTT ATAGCCTTCTGT 483 

Query 481 CAT A TGTGTCAGTTGGGACTGAGGGA TGC AGCA TGCCGCAAGGC 524 

11111111111111111111111111111111111111111 

Sbjct 484 CAT A TATGTCAGTTGGGACTGAGGAA TGCAGCACGCCGCAAGGC 527 
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