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Title GUIDELINES FOR SUSTAINABLE FIREWOOD
MANAGEMENT FOR CUBE MUSHROOM
STEAMING : A CASE STUDY OF PANG MA O
VILLAGE, MAE THA DISTRICT LAMPANG

PROVINCE
Author Mr. Phairote Kiudtalad
Degree Master of Science in Geosocial Based

Sustainable Development

Advisory Committee Chairperson  Assistant Professor Dr. Pathipan Sutigoolabud

ABSTRACT

This study was conducted to investigate: 1) community context of shiitake
mushroom culture farmers in Baan Pangma-O, Maetha district, Lampang province; 2)
type, quantity, and source of firewood used for shunk of mushroom cube steaming;
and 3) problems encountered and guidelines for firewood management. The sample
group consisted of 52 shiitake mushroom culture farmers in Baan Pangma-O and they
were obtained by purposive sampling. Interview and focus group discussion were

used for data collection. Obtained data were analyzed by using descriptive statics.

Results of the study revealed that most of the informants were male, 41-
50 years old, Buddhist, married, elementary school graduates and they had on plot
of land. All of the informants’ occupation were shiitake mushroom culture with two
household workforce. However, most of them hired workforce (0.7 baht per
cube). Most of the respondents used cement stove for shunk of mushroom
steaming (241, 200 cube per batch). They steamed shunk of mushroom 4.88 times
per year (1,178,600 cubes per year). The informants had an average annual income
for 7,732,440 baht with the expense of 2,735,752 baht per year. The following
firewood were used: raintree (10.31 cubic meters), tamarind (6.49 cubic meters), and

others (180.45 cubic meters). Most of the informants bought firewood outside their
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village (723.08 baht per truck).

For problems encountered, it was found that price of firewood had a
tendency to be high every year and it was risky to get illegal wood. Therefore, a
guideline of firewood management was to grow rapid growth trees such as jacob,
acacia, eucalyptus, and cassod tree. It covered an area of 258 rai around their

residential area and the community forest.

Keyword : firewood management, firewood
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AIAUDUAEDS
%o Fovmanwgnurnans fa 1 NSY ATUIUIIN
A18819 (L)

NsLin Holoptelea integrufolia 4,616
nIEduMTIA Acacia auriculaeformis Gunn. 4,572
nsefiudng Leucaena leucocephala(Lam.) deWit 4,436
NIENUNTY Anthocephalus cadamba Mig 4,673
NITLUINGN Hydnocarpus ilieifolius King 4,641
ﬂizﬁ Dalbergia lakhonensis 4,484
n3m Dipterocarpus obtusifoliusTeysm o ofh
n30r Atalantia monophylla Dc. 4,661
nNaaey Polyaithia & Mitrephora spp. 5,594
NI Adina cortlifoliaHk.F. 5,030
nawg1 nNo-

" EragroslispilosusBeauy 4,346
ey
n¥iu (Wu1w) Acacia siamensis 4,792
ne¥yIou Sandoricum indicum Carr 4,911
AEATRE Anisoptera curtisii Dyer. 5,101
ThAu Watsura Trichostemon Mig. 4,558
NUWRDA Nauelea orientalis Linn. 4,794
YIUN Homalium tomentosum 4,938
%muau Zollingeria donnaiensis Pierre 4,543
%‘wy, Padbruggea pubescensCraib 4,502
%mﬁn Cassia siarneal.amk. 4,441
LUa Dialium coehinchinense Picrro 4,374
Tudien Parashorea stellataKurz 4,853
Tonin(ug) Vitex glabrata R.Br. 4,530
AL Caraftia brneliiataMccrr 4,737
A-uz(Elny) Cynornetra lniugu span. 4,560
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o Fovangnueaans @9 1 NU ATUIUIN
A19819 (W9)

\Ae Shorea sericeiflora Fisch & Hutch 5,269
AR UEd Shorea henryana Pierre. 4,685
LANIY Shoreaseri ceiflora Fisch & Huteh 4,407
LWANDE Lacaranda mirnosifoliaD.Donexol. 4,594
Iﬂu(ﬁ;‘]mw) Terminalia eatappal. 4,586
INU Barringtomia macrostachya Kurz 4,511
LINLIALNEY Plumbago sp. 4,611

Wy Padbruggea atropupurea Craib 4,749
gralu Neesia mafayana Bakh. 4,541
YaIbbet s Xanthophyllum glaucum Wall. 4,170
WREANIUID Carallia brachiata(Lour) Merr. 4,519
bbA1 Xyilakerriicraib & Hutch. 4,620
unale Syzyeiumspp. (red-barked) 4,849
MZLAEU HopeaodorataRoxb. 4,913

n Anogeissus acuminate Wall,,
ABLAYUAY 5,027
varlanceolata

ALALUY Hopeaferrea Pierre 5,001
ATLUN Lagerstroemia spp. 4,556
MZLUNLAY Lagerstruemia floribunda Jack 4,664
AU Dipterocarpus obtusifolius Teysm 4,861
Flanu Calophyllum floribundurrn Hook.f. 4,684
fAumngsUn Elueocarpus macrcxcrus Merr. 4,296
AUNNTA Aporosavillosa Baill. 4,602
fiuveaUn Elueocarpusmacrcxcrus Merr. 4,296
Rt Fagraca fragrans Roxb. 4,791
AU - Ny Protium Serratum Engl. 4,574
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ABEY (W)

N Shorea obtuse Wall. 4,960
TRGRM Shrea conchinchinensis 5,472
Lfﬁ&wq Shorea glauca King 4,782
LA Pseudodracontium anomalum N.E.Br. 4,545
e Cratoxylon fonnosum Dyer 4,178
NOINY Mallotus philippinensis Muell. Arg. 4,798
N Diospyros oblongaMiq 4,430
19 Litsea grandisHk.F. 4,779
Uy Vitex pinnata Linn S
UINTE Xanfolis fxinruica P.Royen. 4,585
wuleniaduy Cdycopicris Honbunda Linn. 4,683
Useg) Pterocarpus macrocapus Kurz 5,022
Useaiion Pteroearpus macrocapusKurz 4,549
wWaenniseu

= 4,468
(laisyyiug)
Waenliadie Melaleuca quinquenervia S.T. Blake 5,673
wUiden (Wdy) Horsfielbia crussifolia Warb. 4,348
R Psidium guajava Linn 4,813
(Al Lurnnilzeru littorea Voigt 5,523
e Dalbergia coehinchinensis Pierre 512
AN Diplerocarpus laberoulatus Roxb 4,859
Wan Grewia nniroeos Linn 4,590
Wy Shorea uduraRoxb 5,339
W2 W30 U Syzyeium cumini Merr & Perry 4,794
WusY Schima wallichii Korth 4,646
WN3N Zizyphus jujube Lamk. 4,718
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1LY
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1EWA
dlede
gl

g

qUNE-NZ
WQINE
WAUUIY
Aa
FSEUUTY
auylseAnms
AUNTLA
GHE)

ALiLn

Ficus religiosa Linn
Adenanthera pavonina Linn
DuospyrosmollisGriff.
Pithecellobium ducel Bcnth
Afzclia xylocarpa
Bonea burmaniea Grin.
Baeearuea supidaMuell. Arg
Mangifera sp.
Canarium Kcnii Craih
Arhocarpus fakoucha Roxb
Camellia connate Craib
Morinda coreia Ham.
Dipterocarpus alalus Roxb
Dipterocarpus gracillisBt.
Terminalia tornenlosa Heync, W&A
Pentaeme suavis A.DC. Var.

siamemsis Smit
Instsiabakari Prain

Camoium denticubalum Bt.
Buchanania siamemsisMiq.
Casuarina junghuhianaMig.
Casuarina eguisetifoliaBlurne.
Terminalia citrine

Combretum Quadrangulare Kurz.

5,051
5,191
5,205
4,721
4,716
4,996
4,647
5,855
4,434
5,206
4,639
4,509
4,810
4,746
4,063

4,677

4,590

4,530
4,999
4,760
4,520
4,987
4,170
4,937
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GEAN Azairachla indica A juss.var.siamensis 5,046
Aviaen Ganuamotleyana Pierre ex Dubard. 4,372.5
ayyioqun Sandoricum beccarianum Baill. 4,449
GEA Phoehe paniculata 5,346
EZ an Tectona prandis Linn 5,094
?, 5ﬂ1‘jﬂ Vaticu wallichn Dyer 4,406
ff & Dillenia pulchella(Jack) Gilg. 4,440.59
Z a0 Chaelocarpus castanopsis 4,886
E \@sin Melaleuca Leucadendron Linn. 4,735
é LANAYY Melaleuaca Leucadendron Linn. 4.474
é Laﬁﬂ‘qu Eugenia grata Wight 5,047
'(:; FHIGR Syzygium gratum Mer & PerryVar 4,784
i L@an Lagerslroenia lomentosa Presl 4,240
i; WA Cassia garrettiana Craib 4,418
:H; naauln Dialium coclunchincnse Picrrc 4,810
i Lan Lagerslroenia lomentosa Presl 4,240
: g Heritierasp. 4,622
5 WA Syzypiamthurruo Men & Perry a,717
"“ iy Knemasphae 4,380
2 NUNEYA (£l59) PoincinarefiaRafin. 4,492
é RN Dipterocarpus abtusifolius Teysm 4,768
c» 7 Suzygium ripicolum Merr & Perry 4,647
anUansou Engenia macrophylla Poerl. 4,427
28719 Mayodendron igneum Kurz 4,497
21fE Ixonanthesicosandra Jack 4,787

JUNUU Lagerstroemia speeiosa(l.)Pers. 4,593
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A1519% 1 (na)

AANU3DUATADS
D) YN NNNEAEAAS o 1 N3N ATUINIIN

f79819 (WiH9)

aj,aﬂ Hymeno dictyonexeelsum Wall 4,727

G Neolitsen zcylanica Merr 4,317

737 - FTnunuuLazansaunensudalyl, 2557 : 82 - 96

) P T | ° v oA & v v v oa

Snuaizvesuesiiung Huianansadunldlunsneiuluaiageutuldinanliiviie
| o PRy a4 vy a Ao o d& & o | w Y
g q Ranursamlenill Fsliudazededidhaviduiuiiaruwnnasiuluaudnyenig

= L4 E!'a o o LN & L9 ﬂ.I) = s

meamamsiavesld indouhuniudulifudeldlunsmdilas q 1 arstidnuug
aasioluil Guil, 2545)

1) fiiwinvseanaumuiuiugs Wewismsiiminun weldiiaumuiwduinn
Iisiladng 9 sviianumuiduvealdaneiu vastinenassiuuinndl 2 - 3 win Ay
wuduvesliifinanenisiviuiunuaiuiou (gross heat content) fe wieldiuiiusuing

Winnu lﬁ‘?‘luﬁﬁmﬁwmLLﬁuqammsalﬁﬁw%mrumm%’auﬁiawﬂaaﬂ%mmqqn'ﬁwlﬁﬁﬁ

el s

Akt Tunanssfudnalifiuiimmmnudumiasnsagalie udiisnsaniswn
Iwdigainldfuiisinnumnuiugs

2) fedlianuioug Wiidazailalrnaaiousnmawilwsinnvietesiusgiv
asrusznoumaniiveslyl laevluieliasussnoude asusu 50 - 55% lelasiau

6 — 7% uwavesndiau 40 - 45% osignlnaueululleldl laund lelasiau waraniveu

o

Usunadlalasaisuauiiiad Avinlvaianuioureinisenludvsdddinazsdadmuunnmnany

3) AU LazAdU NIRa1TITIMETes n1snbildiulsenavvesarsiainaniduy

aaa =l

a1sduv3d wazansedunid aswnilimariidielaiuanuiouasiinujisemaniidleves

= 1

anssememanil \Wuanwgueinduwazaiu laeluanssueluliiazdieg 75 - 80% fatiud
Idialafifivsnmassemeidudunsie wiollarsunsniilufiveguin wu vald Alal

- ° v & a
wingNazdn i dudaings

b2 s

4) 8oy Tnesunawieurliiu wieauuunln avsiuinflvewdaiilianymy

o
v

Wuns Jsdruunnddunimimasegnasainnissnlng (ennid “a1” DMNUIUITL
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wideeguin sziinadeussdniamreansliauvediiilu Ae vilindaunuseuanas
wazdunisglunsrda fuiildannldiuraseiasliusnaiidunnaei

5) adnlie uazsenadn WusiiiunsUanldursarannsagadalulade wn
uifidh wavsilwdemadu  fnandulild wiisinsgedaliuamsuendafiduieades
suaavndnveslsituge e liuitanmmuudunnazialienni i und e
i uevaunsegliug wazseatandilifuifiaamuuiusi

6) fAalsuialdlunandeudrasanis wiedrnatuldifuiidasiiquandalunis
sumenldgs wasuidldine wsemnuiudinananisinlml wasnislidiauieu saiue
adouvedliiavanasilemnutuvesdiiiunn

7) doudnndn 1wu nsywianisgnuaasiniu sgrinsnsiaaznsiiuine Ae
s diaslituinavinldauandivediivasuudas Wy dvedliffuaeuly
mmmuwm'T,ummmsﬁmfmaxmm%’umﬂus‘smmﬂqa*ﬁu \esennisilasundami
nMeanLasaiivesladiy 1y Lﬁmqwgumm%u AunuLuvedliianas Lazdailnayinlv

lﬁﬂuﬁgﬂﬁwmﬂmaLﬁm'}mm'ﬁaaﬁlﬂﬁéwﬁu uAAIANSauNleanas

vinvasliiiu

Witesarldviniy dunnenthuesfumliiuldieniu filidesdensiia
gadlsivilatn iesndeinsmwazan lifeddnaniumaiielilsuiinlifigens 14
H3silvansvde wazurazvsduiinsldlduvifuuandsiuluuduianudeuwagnism
Irineluduty 9 Wit (2529) wuin et luudasiavesliftuutinaldinfiu liun nszun
uzAws awu (Aedn) aln Useg und asian uzaiaedh wegs weeou wall 81903570 1@

w5u (2525) nuih wusliifugnlulasanissing o weulifunamibeiaundu
ih &nvasmauianivesliveilsiivgniiuuuiiuiigsldun

1. n3zdunsIn (Acacia auriculaeformis Cunn.) Wulgituduvunadn fevunn
nane g3 5 - 15 a3 awiudnanse lindaly %ulﬁﬁ’[uﬁuuazamwnﬁﬂwmmﬁa‘uwﬂmﬁm
NUMURBAIMLTTILAS — anwaivia duiuganawan Wesiduinissen 60 - 70%

2. n3eduding (Leucaenaleucocephala) (Lam.) de Wit) 1duldivuiananali
waely voutulusudunans viereudradusing aﬂmaaﬁuléﬂuﬁuﬁﬁmnﬁuﬂvulﬂa]uﬁqﬁu
Uzn$e nudeanmanuwisadlad wagnureanmaaduindels %&awmsa%ulﬁ“[uﬁunn

il Auiuginendn dnvaefimeniiediuiwiu
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3. Amanuu (Cassia siamea Britt) Wuldlvuinnana G 15 - 20 wns Jlu

A @

= = 5‘1! | = 1 = l; = v [
Weanaent ausoduldalufusiulunge fnsszuieting dunuslesldaan

1

I

4. avwnduieviseaiilu (Azadirachtaindica Juss.) \Wuldivunanansfislvg g9
5 - 15 wag Wulaldaluiuiouynude uasdulahuieunnanmgiivszna duiuglayly

o
bUAR

nsudletyminisviauaauldiu

nmstlesiuinganisuewrauliilildaes nelulsemalagiamizdunisldusylonily

2y o a - vo o A& a @ a ady & ;0 W W

sUwuulduliuidemds weldvindudemdndsnuiivaisisad (ddnanundenu
WWaYIR, 2523)

1) nsdgnihituguwudmsumdtiutu dielduunamanliudwiumjduluewan
P u v o o P~ v & 1 Yo & <& A
wissnnduldifunineinsnanunsaviaueaula azdunisugnUaldduilunanilsiag
arunsounladgminisveneaudomdds uenanidisuivlsanmnandesluug
fnrinednme Jan1sugninliitu enavirluiuivsnalndifgavsjinu Wy Afuaissue
Tsa3ou Yn visethanuuiwnd fflanmideninay Wudu win1svgnimaunuiiasuadiies
o & 0L = - v Vo . d & a ' v vl o
Faguszasredrufende Ugnliweldvinduamdmsueslunivesdulindeugnuan
anunsaliusglevilaviatgetiname (Multipurpose tree) 1y Tu sendoulduilan @esden
eliflgvinitu a w3edldaes Wusu indasiidnuasdiil

- gunsasydulaled wiluaninaunmad

- annsavuseanIntdla

- ANUNTOVUADANTNUIAILA SV D INUNTITTIIAIURA A I81IUIN HuANTaglay

AUNNIA

L v v
I3

- Waliiuda wiin warldUsylomilaninewang

- Bougenan W wngdmsuugniuunsnlanussuuiuinens

- uanuioled

- fiSnsdssiedunsieannlsa wwas uwarlndites

ﬁmwwmaaﬂ13ﬂqna§waaauﬂ1Lﬁiﬂ%ﬁ%%amﬁqﬁa nsguainelasyiulnauaunsn
dailulsinldle Susausnisinegnd msénedan snsnisseanie salutansgualilidnd
Boesman $2 ane dnlfaiuniewmdsudr saustgmnisuinanusiufieanyuey
vigafu iesanlitlefsmnudduesnisugnainsauts wasinsiufufinuiivszvu
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U FadumsdidunaUgnaiesuiierannsaussgdeinguszacdlafeldiunnsanile
afuaunguiasiu festinistusdbidlefiansuaurauliililaesludinysss iy

2. awlivangliiindeannnisiildl wu At ee dislilud viawmlionns
wienivgnadsaau Adadugesiidilutmdowniia frmndinmsdniasliivandanld
ThiAnUsleviaevhlilszndandanuanlifadlulsdnmands

3. nsUsgndanslindmuanlsd anmsivssrviluruumdnddualldliiulunisms
Fupmns Wneldimuuudte 9 W wnauen wieldiu 3 AU 2aumuen Foiliaudes
WEIULTRLNES wazgaidsNdaIueg 193N ﬁqﬁu%’qmswmaLﬁnﬂizﬁw‘ﬁ‘mwLmﬂﬁgﬁu
Tnsnnswdewnldinnsala Adudugunsalfldlunsysdurislsiiu uazdw Useneusiedau
fna 9 T edldifeinds Safls mifann Ussgaudn 1dh dauvsenousne o mdrdiasie
Usvavsnmuesnisldaudewmas indaladldiuiiugondt ity wasansdlaildfudiy
Fonin widu Jaduniidnvardslhiinnisyafaliie wavdremauseugaivugla
520187 iuaudeuldun uavuiu fdasnisgadsaiuieutiesiiienatldlidefu
Femdaes 9 GsazrelfiinnsUszndmiomndasluls

4. 8u 7 viu MI3vFuasnAsnsldwdanuainliluguuuuaiu nislindssmmaden

Bu 9 iy e i Wusy
Iasuaztdadelunsidanlilasaweiduliivawae

) v o ° I & = a 9 e v o
Snvnuzvesliiazirunnduidomddunisudandnulwihaislulinasnse
o v o v v 21 o a 2 vl
Wigaulalaedasnidnagdiauiouainnsiniviireutiags deuliileds Ae il
Samnaasyiulaveaduseuasluy 1 ¥ annda 4 wudiwas viemniuldugnludnuus
aruthaziinandntu 1 U a1nndn 3.2 maaaessels Yagdumsliuszleniainmagnliile
Faluguuuuvesndsnunaunuiidslauanuauls wu nisthunldlunisyny wén
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A el = =l = 1
AITNN 2 AT NLEAIANSATIN LLaZLANYDIYINIAYUAFNE

Proximate Value Ultimate Value
5 i Generic
YU I
HHY, formula
9oMC %YM %Ash  %FC  (k/ke)  %C %H %N %S %0
Winsetiudnd 0.63 81.00 178 1659 15910 47.55 655 038 001 4551 CHy ;047
Ty endusa 1.14 79.00 264 17.22 15414 4893 805 052 0.02 4278 CHygOpes
Tinsufiumn 1.0% 8200 1.86 1511 16,047 7828 7.20 0.70 0.03 63.81 CH; 7204
Wienliye
Auda 0.27 41.00 11.20 4753 18821 5215 9.17 0.83 0.03 37.82 CHyp 0454

a

Unldfuravnan 239 81.00 1.83 14.78 19,579 5596 9.68 0.78 0.07 33.51 CH;05004s
:

Fag il 223 8100 1.38 1539 15580 4809 7.45 038 001 4407 CHygeOsss
wnay 353 6300 1945 14.02 12393 37.40 4.63 054 007 57.36 (H ;-0 45
AzatEwi1I 446 7600 132 1822 15945 4620 542 087 0.05 47.46 CH; 0001
yathau 1.62 7600 472 17.66 14777 47.94 7.63 063 003 8377 CHyzOngo
nzandu 7.26 7528 220 1526 1G,126 4810 841 051 004 48294 CHypsOpsr

AnfudtUzeds 355 82,00 328 1117 14407 4321 801 035 0.02 4841 CHyo.Oggg
REGY

drdzwds 4.66 8000 273 1261 14591 4621 7.55 113 0.03 4517 CHy5:04:s
Wasnau
Avdznas 494 84.00 155 951 13,670 4258 860 062 0.01 4819 CHyaeOges

i1 - 91e0umsite msAnwanadululalunsedaliihssduguailaglindanuainlile

152, 2551)

WaHARfoNT

nsfnwUSinamananseiiuiivesnisugnlifladadmivianldseleviduld
Wowdadudssududelflumsfiansanvinvealilnafiednnldanu nsfinvnisgnls
Tndlulsemmaduie Singh uaz Torky Tudl p.e. 1994 Feldvinsnaassiefnuiyiunm
nananseiniivelilng: 3 via lnefllinsziudng linsefiummn uasymauia ausdide
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2. NSTAUYN

Foizonhly ; NSEAUNN
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