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Abstract

Matsutake Mushoom (Het Wai) in Lao is the most prized and expensive mushroom in Laos as
well as on earth. Since the 1990s Xiengkhuang and Houaphan Provinces were found the only
two places of Mutsutake in Laos. Since then local people harverting and exporting of Musutake
to Vientiane city for earn money from their sale has become crucial to local livelihood and so
to community development. Amid fear of declining production destruction of its ecosystem and
lacking of regulation to control Mutsutake harvest through enforcement remains largely in the
hand of harvester themselves. Here, we measure local harvest are perception of the ecological,
mushroom conservation importance determinant to live hoods in the region and how to
important future yields. Determinants of mushroom productivity. The survey was conduct from
2016-2017. A total of 81 families members were interviewed in 7 districts (4 in Xiengkhuang
and 3 in Houaphan Provinces) 7 villages were interview determine local perception of
Matsutake mushroom costs, its productivity and the sustainability of mushroom ecosystem.
Our result indicated that Het Wai was found edible and consumed since end of 1990s. The Lao
name of Musutake mushroom is different depending on local naming Het Soum, Het Lok and
Het Peak. Morphological Het Wai from 7 districts are about 9 cm in average of size.
Professionally, mushroom harvesters including farmers 64%, students 25% and local
government staffs 11%. Economic status of mushroom harvesters divided in to poor family
81%, medium in come 19% and rich family hasn’t evolve with this task. Diversity of age
spectrum of harvesters show that group of young age 8-25 years old is higher than other group
39% and second is the group of age 26-40 years old. Local perception of using Het Wai indicate
that harvesting for sale 93 %, for medicines values 5% and for consumption 2%. Ecological
survey found Castanopsis echinocarpa 50%, Castanopsis hystrix 22%, Lithocarpus truncatus
21% Castanopsis tribuloides) 7%. Of the 68 % of harverster who had perceived declining
productivity trends over the past years. Climate change, habitat degradation and mushroom.
Over harvesting were most often cited as causal factors. Environmental protection, mushroom
harvest properly and reducing soil disturbance were most often cited as potentia increasing
future yields. Local and outside knowledge are complimentary in this system. The district
governor’s forestry officials and village leaders should provide the best conduits for

management and conservation Mutsutake mushroom in Xiengkhuang and Huaphanh Provinces.

Key words: Forestry. The name of Het Wai is called Tricholoma bakamatsutake.
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1.2.1 homoreduaansyangeiolnw

(fomoae  Tricholoma bakamatsutake (Amend, 2009) Huossmanlngi
voulu s929 Basidiomycota, Joadusaea Basidiomycota Juzuau 3000 gelo (37%
2890t oTusaetoLa0), (cwySusa, 2016) dolugaga Basidiomycota SnavseiSs
woulwo wddlesedeed wdBlesrd (+) war wdSlesed () wWB8tedigze9da

o QU

ededudiuiiulvsiauegan ngmé’cuuwﬁmﬁogj 3 ONIE: muUsé‘ugnaﬁ'U'gé‘g
(karyogamy), naucU9eIoulIauous sy (meiosis) tag nauesSased (spore production).
L?"ﬁﬂ‘lumaﬂﬁﬁwﬂyazﬁoz‘h’cﬂnusimemé)mongﬁm’éu Homoae  Hodey, Honsw
Hou9sy ae Suv deudigueanauiifuslnue Bu: twshu (Protein), Soadu
(Vitamin), ‘Eg?mw (Glycogen) oz %‘]U‘ﬂoﬁ‘]Eg‘w‘]l;lf]CLC’if]SﬂM‘]iJ\iﬁgj‘mwﬂUU&sch

Bu: wng, £o, w0 war Su, wovasedofduliodsauaaSurEnantd. (Anong
Chandrastikul, Poongilay Suwannarit, & Uthaiwan Sanwanit, 2551)

ifomoaglnoaugadiufivdo ng%gﬁwwomﬁoé’gé’u (Mycorrhizal fungi)
cUuTawondofSiEute tanidatussSuduin nsandio war F9Sufiusanzegiio
covealaB9iy way MugeTuSqBuda: Endomycorrhizal fungi, o diateegos Tunay
geSufons war sanaulmundio, cﬁeﬁsqmnaszgu (R ADIWZUULIETY Hodiadnay
g190endioinfudio (@ossdagyy, 2004)
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Gognauzegnemantiwasly gar oagUzme TuiTupaeSu Uszmoé‘a}u‘ﬂﬁﬁmuﬁﬁ
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1.2.2 qudqmqgﬁweqmw LE &9

Womoay iWuioiifaeacwgelodisluian gouguainssuzzeInauiy
gauefiSosue, JR0290, DUMOU Uy @néﬂﬁnﬂmemé’o’niooLﬁnz‘n’wneuﬁﬁnmmo
Jag9sagnaegg. WwdionoreSoselta § eocwgugaunoaudly 88,8%touuauin,

venaINTUEULTU0TLNINZ289 aTUISIOSO 3,6%, TUBU 2,6%, t20U 0,4%, (Fute
gy 1,8%, 120U 04%, 2ifia 2,6% (3989 9967, Suasd Wulvdy, &8 June
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- naudotdhaacedaty, EotstuuiSsuasyeeglready esagiuiiEo
nNIueIER0 5J3§Umsaué?aLﬁuggﬁuﬂamﬂnﬁ‘cd fogaanoatiolavasiolunaudas9830
zgu”nmm(h’us.meuﬁawgg‘)g, [0S L%Q‘Zﬁzﬁnﬁsﬂuwﬁﬁé L‘féomgméﬂ Suied
qugzilﬁumuweﬁoLﬁl’eéqjgé‘u%gL'fs’o“iv?u%aﬂé‘mﬁegﬁuﬁeg‘c5L§0‘E$Qaﬁc§yﬁ, (B9nauEo
t$2o9BadaguugaedswodoniuB: s, 18198 tav ‘Es'gnméﬂcz%eéﬁﬁo I
amznoc%o?zﬁdqLiﬁomoswz,goa’)“gzr;ngﬁ. (ne9naunedriacbogwno, 2016)
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1. Lzﬁagﬂmaawgué i~ maﬂuaéﬂ%zegaﬂaﬁﬂmﬂjaﬁuLi‘ﬁomaﬂy, 029U
gaéiu Wwoagonefio, cwnaunego wax nawdndnsngadionoaes.

2. HednzasunauSnsuasutiunau 283&2'1“1021195192}1“1;5’1‘0%] 2 Lc2932}1°§’mm.

3. Wedngazrwauniuiiy tavy I;L:uomﬂjmm'{]uLaujﬁuwsﬁmi‘ﬁomaw.

4. WeSnsaarduoo, naungafediuesyonone «ar guonaglunauinin

Snzaluszuado

1.4 Guusineozegnaudngs

1. gtofigaoawsus waw maﬂucéﬂ%asgaﬂoﬁwnjoﬁuLz"ﬁoznaﬁy, 09UFIET
wowmonefio, daunaunegnjo war naudndngnaadionoae

2. stoifiofunaudnsea ay sxfozeyWomoruiifioluseg teosRidSnse.
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2.1 flunouensaa tay Hiosediinjo2ey

I
D >

(#omoae Tricholoma matsutake (8lataua Jogoame )  Wuidiogelodiglu

nu diogdn, Bouarmwagadyy, matsu wasaoawdadio «ae take wUoa TOKUN.

Qo

QuwagagyRiaEuaa: Pine mushroom, Jeadiuduglutand 15 200, (Amend, 2009) T

9

2

are99ut o0 dudionoetifiog udzmoddy, Fu, diaficde wax (iafila, oawdng

(e, (1, JuKay wae eddu.

Fiomoae Tricholoma matsutake (Jug9iiS83niivaulueauainesg@osa (Fungi),
g929 Basidiomycota, (f}9 Agaricomycetes, &9 Agaricales, ©xnu Tricholomataceae,

Q&N Tricholoma wae 230 Tricholoma bakamatsutake. (Amend, 2009)

Kingdom: Fungi
Division: Basidiomycota
Class: Agaricomycetes
Order: Agaricales
Family: Tricholomataceae
Genus: Tricholoma

Spicies: T. bakamatsutake
2.1.1 ddhonenu Tricholomataceae
oluowny Tricholomataceae wuvsazadiofilne Sy 78 swny uaw

1020 gefo, sowyasduFoiibesmanlnesavandyaosnadata. Tricho wa99N

QL

wagafnbooaumasoa: “Hud” «ar loma waucly “eeusiv” dioluoenuiaeiyas

o~

SFuaonnagifueentdBu: §290, §5u, Fuog war ifies, ﬁmﬂ9§us'ﬂ3, RBEE

1
[ QO

wao, Jigdotifiuto wae dofivdto, sovgavvadilesedzegdionenuiwedy

o290 «ar JeoudiulagagSncau. (Geslani, 2008)



2.1.2 nausucdaeamauzogifionane
iomoauxjsBunvueals  (Heterotrophe)  magaoauoasuBaganauiizg
! 2 ' S o o~ A ' S o >~ o !
€090 wnorgmautidiolesSu@atuiduivmnuiilngdivid  F9Eolnosaaoeau
(BazeuyNgto, seduisnegtadseduts (Enzyme) seonualisususanauluiduly

Q2

RNUiivesdguasIsgodueamauidatdlugdgileqjisaonselndulneesneas o

o o O R o

Y. oantiduosuonony L%ﬂﬁn%é)’gmmi‘ﬁu‘tué’mu%mo FUYTVOU I VSN

Y

o Q/

. dononedog ludawoniidigwasalaBoiiu wae v Hlaoavdadiuiiudiisso
Su, wazoadiomoauaeFBueals  (Symbiose) lowazsalzdsousiusan@utin.

(Rarunee Sanmee, Bernard Dell, pipob Lumyong, & Saisamorn Lumyong, 2006)

v Q

nawg9Su (Symbiose) §i SuoamnavealsBoiiu «ae FucUUNIVYSOUTTU

|
(3 Qa !

2995998910830 mumoé’ejﬁn‘cawmoasmdﬂjLi‘)ﬁomma (Tricoloma bakamatsutake)
o Yooenuuton (Family Fagaceae), (390a9elasnagiiguasalaByiv wae M, nag
eJaen99toSuGuUe tneosouiiu, Nucad9830299fionons wax GUILNcULTnoaL

[PV !

Sadfufugdagzelonmud: (Fulvzegfiononuasgosdinen naodoswo  (H2POs)

tae maodeznanludulnglugvavoiionton sawaagoSututalgWueanaudon

RJ9990UT0 war AULLN©EITEZouF @ LI He99999 (ROFIR]ISWVFT Y
w998 Yaeu  (Phloem parenchyma) (@ tufiajasaonaelnundiononeSnidiedi.

(Rarunee Sanmee, Bernard Dell, pipob Lumyong, & Saisamorn Lumyong, 2006)
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1. Jolamagdaudgconsen
L?Jﬁoznoswl;‘féovﬁﬂf}l’éesmmﬂeaﬂmaongjaeej%f)ic}l’ﬁé’ﬁoasﬁoguﬁm’aumy
tedo Youszvounaugsuseyrudefiisso Wiunaoselyesnan § naosamau
9999 Bu: twigeau (Nitrogen), woss (Phosphate) %mﬁu‘cégﬁuz‘ﬁnﬁu (890959
H08308uarsiatutalsd. (Kang-Hyeon Ka, Sung-Min Jeon, Jung-A Kang, & Ki-Sung
Hong, 2015).

2. Jotaumagaauriauediu (Genetic factor)
Lz"ﬁmznoswLﬁogmegmuﬁmuzamLﬁuasﬁoﬁl’ﬁmﬁsn?oazﬁﬂwam
(Natural selection) etlu@oldiBaiusrwavtonasy HonoaeardegSaoufivnau
HuiBetsniagetd.
3. Jolanagguunsyy (Temperature)
Qnmaﬁzg,u°&1mug‘fﬂ€fw§)mn%cﬁmﬁuimzegcz“ﬁomme ﬁugjccd‘cawz"ﬁcﬁn
ajua%au‘w U9 tassficduoen,
4. @90z (Moisture)
covdeduavgaotalueanin,  dunaudeSuarmongeaeta  gar 99
Usneus‘!a’wjesgmmo.
5. ﬂmunfjnﬁa-c‘)l’g (pH)
Fomoauarernuau@old8 usrw sy dunas, ﬁﬂmﬂmdﬂttmgz?%ieﬂiaﬁ

Qo

SulanszuzusadoszEoln@iovsenoen § nasenosnfazsenosnisy NIy

o

Bulnezegitiodguyy. (Suged geuswju, 2003)

6. ua9 (Light)

1
o Q

£295GudNIuBulnuzegoenionoae, tooaso9fiioduEuteay
O99NIVODWSLYILNDVER, toso9iifoduoendododegniutgggaenoanoay
2U.
2.1.3 anszue299(iomoae
5313131132‘}'1‘0221283&?‘1’102;1@619 cwuddedowsiu  tax €29, 09nN299io
Tneoou, Twoamiﬁoﬁéaudansucﬁuﬁﬂgioﬁm'yLigcﬁanﬁugmmgw‘w‘cswﬂ, 009U

2
(Y

noagze0enifigunzzman 525 £98ulo. (HomosuSSianaugsumadianaucdy,
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oendionau@uiiy uar asneen. oendiolvzwueiiqn JuautovaggdgBananay
o, woweuua9) azeangentdidecendiolnudy (oenuausen), Wegeyial

Q Q@ Q@ ! [ Qs A ! [ & o ! (%)
290 §i SifiogesudononsinuiiusgdaguenzantoougzwazdogdagSniau.

(Rarunee Sanmee, Bernard Dell, pipob Lumyong, & Saisamorn Lumyong, 2006)

Cap (Pileus) zwon

—

o » Gills (Lamellae) funen
- - -

Ring (Annulus) 59€101

! <7+~ Stem (Stape) sianasn

g~

Mycelium L%u‘ta\tué’a{]u

www.gsstudy.com

sull 2.2 anszureeyionoae

1. Snssuegegmondio (pileus §i cap)
Wusoudensutiguaszegdio  WeoendiovaudiviiseJsusagaauiiaay,
Boze9onorgoauiiguny, Jaeugn war aszddagfonibofnifula, ooniowey

($NE UUJO.

2. angrusge9fionen (lamellad gill)
fonengaamguasgmwonidio, FyafMududosedd seunauoenidio, 0w
veniSsudiiuzeumon, fooeniuusufioesysed (Spores) 2o909nio, Roosnd

§290 war sznigdudfegesuiledonoreundy.

3. dnruegegnaunen (stipedi stalk)

soudasggynauBiofuoendio § Rooen, nausjoIndagfigin, 0auR9299

naudioiSyumon wax niudioldioasn waz Gngen Wusue).

4. Snssue2e959umou (annulus @ ring)
Husoviifosmcwuags Hlomwonfunauoentdluanfiodiesy wax

9r29099N39N2ovaNiiode IL;JJTOU‘]USSJ'], ECC’i’QE
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5. dnaeureegdule (Mycelium)

Qo

nazvzidugeno souﬁaﬁmﬂmju, l;ijm%w‘cwmmmoLz‘ljjni'ﬁuﬁoem
Do, L%w‘wzegLi‘ﬁomawﬁmiﬁwﬁog}ﬁumﬂ‘cﬁﬁ
6. Inasuv2eIBaLOy (Cystidium)
§mcmqunuiwg§igijuail’w%lwﬂyciwoemﬁoﬁmLmOJuﬁzeuaju'gﬁguﬂgﬁJg,
Dgusaganedinzues.

7. anavuegegwojy (Basidium)

o

wBoudgauandgmooosnadata, Juddfooen, Sulailunaveeloged

U
(890usudasmonguadios gar sediBuon: Ixm8NUIna (Sterimata), IzOSnUInaD

Q

1 va88tesed (cw9yduma, 2016)

8. anssusgegwddteosed (Basidiospores)

|
oA Q @ 2 R 0o Q2 < o/

Dgusa9fiug §i emedisute, 008, Jzeudivtadagdaian.

¢

Basidiospores

RV
@ B

WOWW.0CW . nust.na

www.ResearchGate com

sull 2.3 aNsrUree9wdd teged, wB0ju LIz BIOS]U

[ a) QO [a) -4
2.1.4 2999V2I0 (L NIW28NLYIU0D299 (010

navgsnyauliues g omoaay Snavgesdiucouwo (Sexual Reproduction),

orloyrorignioaaufifiunsuey § tosenil Buoa: wioju (Basidium) #lgfonen

U

o

(Gills)  JuvauougogYag. LU§0JU%éﬂggiai’JccuumTaczuoL§1Ja'ﬂ: (w88losed
(basidiospores), t89iJugsvounIuiiFudu woAesedasdnaurialo Sovon €z AV

o\

Wegedoendudutonegtodedy 2 (Futoaouda@aiuuaovzaondunuEnte

(Mycelium) «ar gzogaoduoendio. w8GlesrdazEomaiinavdinubodvdioy

qeEomaiilunavesngaudiv. (cwySueia, 2016).
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sull 2.4 59990830299 Wonony

LfisLuﬁEﬁ8&31"1&:1'80:%%;&1098:&Umnﬁoosn (gills) cﬁemijy\gosen‘w
fnlggruautoossufiuaedy srmeae@otddudutatsue (Hyphae) SudioRil
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4.1.2 Funawdnesagvdiunaugegiionone

Oz Tricholomataceae

S3meeag90 Tricholoma bakamatsutake

é’mﬁn: (Fowone, Wogy, Wowdn, Wogan)

oenddio (Basidiocarp) Suanauwn, 2zmanlng 2,5-25 2u, wondio (pileus
Cap) angzusdy, gouna9tuusy war avcsn@ouandany L%mﬁﬂ@nmj 1-8 gu
o 13 2u, SSanauen, Sassugn, Godaudhggaddio, 2oulu av Uﬂyﬁaméﬂsu

ﬁﬁ

§9990U, UEJ‘]‘jEUSJ’]LUSI‘[ﬂﬂUiJ‘] fiooen (lamella §i gills) §290 019 mmsgeew 8o
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1 1
o 2 g o Q

unauosen, sjycuvudon, esunyg, dOWendigy, Hugo Jdogao. dio (Scale) J

ynwangovzegdio. naeen (stipe § Stalk) sounsjo, sovBofvoenime D

Q
2 ! 2 2
o s

¢
Sanauun, Sodgnauvoen, Gonauldioasn war Ensendusus, Jidu csﬂatumg
0,5-1 2u, a09w892 6-23 2u. S9uman (annulus § ring) weswv99Boseuseugau
oenio «ar szeansenideiouay. Uamjn (Volva) Odudiu, Yeudio Seruao
Ussnoanaudio. Hute (Hyphae) Sanszureaals, Seoudunag, svouag 16-92,5x4-
10,5 um ( X =40%6,52 um, n=30). mnauné‘euc'!') (Clampconnection) E?jUéOUZéﬁﬁﬂéﬂﬂ
SuioEute § lwsogfibnaveeSosed, c%ovﬁﬂﬁcndg'gé’j, Jdngrveeanls. Sguid
QJu (Cystidium) emedtusensi, Jesvu, Junuydy, 2zova0 10 mu - 28 myu x 4 mu -10
um (X =19,20 mp x 6,55um, n=10). woju (Basidium)JuvaueeSosed Jdnssve
998NEU9Y, 2800 4mp -7 My x 8 M - 30 um ( X =18,45 mp x 5,75um, n = 10). (U8
Glesed (Basidiospore) su8, §z2a01x, 280UI9RJY, 2wTVI0 6 MU - 15 MU x 6 M - 12
m ( X =6,32 um x 5,3 um, n=30).

1 1
! o Q. o ¥ o

- senwiicio: Juludatls, § Jauedy Hodigunaduiillutidades veu
fibeanaozuluazgu.

- Gogagii@naa: iuta 8 Uadlu 11 Jau Twduea 7 Je9: Wegyno o9
au, tJeguun, (Jegen, egfioles, eggawie wax Lﬁ@jéJu.

2

* NWEINL9Y: ﬂuciﬁw%]Uszo Ju, Raficde waz Hadlo, oawdnawie,

2990 (T 1.
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nawio

sull 4.4Ya9Urnsuangzegibionony

sl 4.5 dnssuresgwiojy, Sxsjy, Huly taz wWBGlexed

1. 8gwsju (Cystidium). 2. wEnju (Basidium). 3-4. SnarveEuty (Mycelium). 5
angrvreegwsitosed (Basidiospores) 1-10=10xm
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1. nwdounn wiGlesxd, wiaj, Sassjy tay Hute
naudnaalunesfionsy, nwdownnzsmaozeywsilessd, waj, 8
S0 SJU LAY Futogeg@onoaudty 6 o9, Soxmndigulo 3 §jU8ﬁ8UE§U: 09
N299, VYLD LIE 2DUTIVIL 30 s‘?jmnmjaené'“jmmsmjajuﬁ:
nauSownn exavangegionoasdodagitdna 6 SacleswunEgmodhiuon
%81‘3283L?ﬁOZJ'IO‘]EJ@DEJ‘]j?C}]“E62‘?&38325@!;.383 Dzempaodeunsamzegman 53 my x 5,1
my «ae (Dogsjulesmanluencm 5,76 mu x 7,68 my.

009N 4.1 mué?wguaaswmaejcué’fﬁemﬁ 299 Honoas lusnaziley

2890088 To9ed)

tFomoaeluronaziley . SO0V

Q09890 um Q2INIYY um em0/a0amEn
Womove (Heggqu 5,93 5,1 1,16
(Homoay (Jo9guun 7 5,9 1,18
Wonoae (Jeswno 6 4,45 1,34
iHomoae (Jogfocles 5,3 5,1 1,03
(Homoae (Jo9zawlis 6,03 5,68 1,06
thomone (Je9sju 7,68 5,76 1,33

nwdownn wEoju 289 WomoreiitdSownniu 6 Gocdegcuulermuan
ne9fué: Joggu 18,45 mu x 5,7 my, Deguun 18,8 mu x 5,75 my, (Degyna 19,4 mp
x 5,05 my, (Jegtocley 16,8 mu x 7,1 my, Jsggacwiie 20,07 mu x 5,57 My wae cf}si)s:]u

19,4 mu x7,7 my.
00993 4.2 mﬂuﬁumJ028WﬂocU§0Ju 283&‘1’101}10%%&@5%@93

2190 WE0JU

Homoaslugnaeido . S00990UR09890/

09890 um 209N um .

209N19Y

Womoae (He9gu 18,45 5,7 3,23
iHomoae (Jo9uun 18,8 5,75 3,26
Womoae Heguno 19,4 5,05 3,84
iHomoae (Jegdocly 16,8 7,1 2,36
Homoae (Jeggawie 20,07 5,57 3,60
Wiomoae (Je9sju 19,4 7,7 2,51
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nIwSoLnn8azinnju 2o9WomaruiitdSownnlu 6 Gocdegcuularmuan
nej9fué: (Jeggu 19,2 mux 6,5 my, heguun 18,65 mu x 6,8 my, tHegwna 19,79
mu x 7,61 my, cdo9focdey 21,5 mu x 7,1 my, cIo9gawlio 23,85 mu x 6,64 My €z

(De9s8ju 19 mu x 6,7 mp.

0I0Ea998 4.3 NwSLNjULLTII0EIEOS]U 299 Honoas lusnaziley

2£191083¢ OS]V

tFomoaelurnarziley . SO0V

Q099D um Q09NIIY um em0/a0amEn
Womony (Degyno 19,4 5,05 3,84
(Homoay (Joguun 18,8 5,75 3,26
Wonoae (feggu 18,45 5,7 3,23
iHomoae (Jogfocles 16,8 7,1 2,36
(Homoay (Jo9gsatio 20,07 5,57 3,60
homone (Je9sju 19,4 7,7 2,51

nauSounnEuiseeyFonoiwitdsownnly 6 Godegcuulermaoln
a9 tJ29gu 39,78 mu x 6,78 my, (fegudn 59 mu x 6,1 my, (Jeswno 62,8 mu x
6,40 my, (J29f0c99 51,55 mu x 6,86 my, (I99satulio 46,1 mu x 9,85 My € Lﬁegs:]u

63 mu x 11 mu.
Mane9l 4.4 mné‘umljuaswﬂmﬁw‘w so9onovelucnazilesy

2ugua0Hute

iHomoaelucnazido9 . S001F0URDY

DY um V9NN um oolaoaniag
Wonoae (Jegwno 62,8 6,4 9,81
iHomoae (Jo9uun 59 6,1 9,67
Womoae (foggu 39,78 6,78 5,86
iHomoae (Jogfoclss 51,55 6,86 7,51
iHomoae (Jo9zawwlie 46,1 9,85 4,68
homone (Je9sju 63,26 11 5,75
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