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wisnnd Judu uasiugnasufidrdny Wi wissdnuinathuandeu quieu Smiaung
wasdnuinadiudile vtheeusegnn Jaminaiune wasivasdnuInauninyiugdn it
quing wasthanuuwiniguinueiline sunetimefiuazsuneadios Sminulidesaey
Faduundsdnsssumididrmanuaian egluiuiifissdfumiugeanseduimeianaus 350
UDININNTT 1,000 LUAS Wuﬁuﬁ’ﬂﬁszﬁ’ummqmmﬁqmﬁszﬁu 1,260 LUA5 kagwuIngnly
fufwisiiishnnmaiulasoudid

¢ [

n1saysndwugdnuanauniia

'
€ v 6 a

nseyshwiugdnueniunia (Exsitu gene conservation) AugUITIRuglEN

]
§ v

videanniuianAdoim dwmindune dudunislusuaunuiusiveetussenisinm
Tnelassnsusuussiugdnlddndonullianniiuivne  wmumall  ludagtuduuvaaiu
susmaneiiug (Clones) vesalliifiunisdndeon elilunisudnnmiensiuslilduniy
uaztiioiduniseyinvaeiugveawilifdadonudnnifvliluivasnds  Awninanldluau
vl lvvesius o eadvaundnudaiug viouvamaaouulinieusius
hluliugnassauinlaenss wllidmdenflulassnsuiuugeiugdniidnuunnis 568 du
Junszvogluituiiineg Sedulngeindentsdnfe wu Tutidn vugeldfouudids uas
wtawdushslnaiy Wiy vimndusalasimsdaidenusllifnuiiadunisenuaslalazmniia
ndudlufudaviermiugluaduion U venuniullifidadentianlnaduliiidnumed
Jaingndnasudaiiudeududug viliiAansgydsmeiusdnidly dudunissuuas
Fnauemusmmenudullifnuliluiuviafendy fafulsloniodnds mszaoiugues
wilidnidenudazgnousndliluiivasnsts azmnden i luluaznsdanssiolulueuen

mssunumeiuudlivestassmsuiulseiusdn TussezBuduldsunulinand
AT (quithssiuglidn) suneam dmiad e Tl wa. 2553 Tdveneiiudilugs
fufieneg 8n 3 wis oun aonfhutauidonsan Sufmveuunu aoiwiauidefivalan
Forfafvalon uaranifhutauidonesngd Smianigauys Awnfildanausummeni
wenanazlilunuideveswazaotveansuthliuidaduunasiuidmsuldlunsadsanundn
wiawusdnvosiiienudug wu ssdnsgaamnssudiliuazusenlifdalne drin (Jud
wannauTINugLaddiaundnudnliiveamhsrnudiianguaiuianids Suiu 6 uwis
oA annthuimddousdn Fwmdaneen aafhuianidoasan Smiaveuwiu annthuiuwidy
Wgeun1y Jwindunys anihwinndfewesy dwiadessiy annduinuiduaiuans
Jwriamn aonfhuianidewing Swdeaun wazaiundnuanlivesesdnisanamnssulalll
flivaniugnssuannsudiliidmau 15 wis
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Wasniinnudesmsldwdalunisugnasisarutiegiasemiu. delatinnsdnadie
1 a [ v o A a 1 d o (% Y @ 1 =3 [ 9 ¥
WaskARnanTuSANUUUTISENd1 Seed production area dwisultlluuvasnumaalv
o % daX U A M v o a i v o o
WugnIsuLaEAMANNaAATY Tnen1sAndenvyliniidnuaed vuinvemyldlviiesmeniu

v Yy & o v v daw o A vy Y Ao o oA vy
ANNARINTtudn innsdnduniianwaglifnely wislianedunddnuusaineliiinis
nanusiulungunfidnwasfdmsuiuadalilgnadsaiuds Fadasinisusulseiugdnla
99Vl 2 e Ae @t udfn 91LnNeas NIANNS WU 3,900 15 wavarulwdmnuse
autsenIn 8109917 Jamdna1dng wun 3,500 15 Ineiunuisdegluanusuiinyeures
an1idanddend Jwiade (i 3.3) Yegtuuvasmdnudanugdnrianaunadly
HandaswaziuLUsInluwiasly  uenanlifalluvamdnudavundnnieglinisauavenay
NUTAIWIRE 8n 2 Wi fe annthuianddenau (@onindawdaiuglivineein) suneguun
Jwrinveuniu 91w 193 15 uaranibuinwideneswngll (@aniiveassannsiadlimesngl)

gbN0NeIH Farinn1gyauys 31w 45 13
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wdnMsdnadseuNaniusan (Breeding orchard) avifuuidentunisdnadieain - o
wamudausan uiltuingusrasdifiensnauiusuuuaiuan (Controlled pollination) |
awnﬁuﬁwLmﬁmﬁlﬁlﬂmﬂaauqﬂwmmwu% (Fullsib progeny test) slatusiuauudldiusas
vanelavvemeiuslidniudoslinn wWesliumumesaeiudine Mezldogasuidumsifivsme
Feduddlidedduiinnn ldmsiamsguarildie svastgnasasnianeiiielinananaen
waldifudl ndsnmaunanivmaaeugnvauinduesuuslnunangnliiifidnuazdudad
AaI0asIEILHANTUSLUY Two-clone seed orchard I Taed¥mgusvasd deil

1. uielddmsunisnasiusuuuday (Random mating) neluusiaznguusils!
(Sub-population) uazaaeRuglnivesdnlunisusuugaiugdugeely (Advanced
generation)

3

2. wiendnwdnd wiuinlulduannageuiugviseriorinisaiuaun sauiug

]

@ [
waginuanlunagou

n1sadunisveslasinisusuugaiugdnladnaseaunauiugdnlud we. 2531
112w 5 Hudl udilagtu @ e 2556) estiiins 4 Wufl Ao anifuiaddeim sunem
Jaminanune aanihiuiwuddeuing uneiies Smiangien i 2 wlag) anihuinddy
wdesnm Sneltiihiou Smindunyd waranfhuanidoasany sunegun Soraveuru
($1u7u 2 utas) TavieAu 6 was MausuUgniuUIRafumLA o Randomized complete
block design (RCBD) Usgnaulusaednfinan 100 a1esiu (Clones) $1u7u 6 61 Ugnuuusiuiien
(Single-tree plot) THazzdgn 7x7 iwns Tadefiugnluusazsiosfiviiu 50 Tddeudas
mamdnnsudnzyinsussiunaiiion1sinveneszezyaiug (Genetic thinning) Tuay
NS HARLERTLS $1um 2 AS1q B 50 Wedidud vesuulsiiter nelduaninns
nagaUgnMa1uLuuLUn (Open-pollinated progeny test) ﬁaflq 12 uaz 28 U usfinuanddlyl
I¥dudunisdnueneszeveanmuukuudedisle sswdifuudaanuiasvanilunaaey
arwaulul e 2555 Tu 4 fudt Idun aonfhufanidedunda sunousluns Sawindedl
anfhuianideamiy duneyuun dminveunny aaihuiwuddeaiuan 81neauEng
Fardpen wag aoiliuiawddetiumyu sunetiumyu Jmingsnugisnd nenelsnisugn
WUU Randomized complete block design 31171 300 vunlaUnTRaRUEIIUIY 6 %
UgniBesummvaneiatas 3 furadn szozdgn 2xd s

N1SE319EIUNANUAANUGEN
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dugudua Ao ﬁwlﬁﬁlﬁ%’umiﬁmLﬁaﬂLLé’a'jﬂﬁé’ﬂwmzﬁquﬂiuﬁuﬁlﬁmﬁu lnglyisn1sugn
fimngauioannisnannastuduiefunseduniegfidu  wieduiiinanudldiietu
(Kellison, 1969) anundnuaaiugaiunsauuslailu 2 Uszian (Zobel et al., 1958) e
anunAmiLSeusiaatstusensldndlifldanudn (Seedling seed orchard) wazanunan
winitusinasstusensldindlsifveneiudlasliondome (Clonal seed orchard) iuanu
WAmAausaatulngldndlsnnmsveneiusuuuldliisdavioliendome wu nishnn
tndn defls wermamidsaiodeituiy dmiumundnudaiusinlusamelnevnsEifes
Clonal seed orchard Usziamifizawintiu

3 U

AR (2526) T9Na1IDIEIUNAALIAANUS A2 AN YULA

]

=De

1. desUgniulagldanedu (nyldlissdusznouneiudifieniu lneveneiugun
Yy o v Y  ad T o = Y Y oay v & 4 M vay vo
ynlddudsaiungisuuulidendume) nislagldndalaainudn (Seedling) anuildnlasy
n1sAndentasnaaaURugkdIIdAMENBAENNNUENG  gndewnuingUssasAiidednis
Krugman (1976) 57891131 anuvianiiugaans n1siiunanaanisnsiulailenianagiiuauy
Uszanudesay 5-43 nasainnsAniaen 1-2 41ang
2. miﬂqﬂa%fwmumamLmﬁmﬁuﬁ:%éfaqﬁmi’mﬁqLLamﬁqai’wmuawéfuﬁUqﬂ
AADAIUALMIUINITINLS B mﬁ%’miﬂqﬂa%qmum?ﬁmLmﬁmﬁué:lﬁﬂw PIULNB NI VANLALINNT
rauugneluaefumeiu
[ a < v 6 o <3 [l a o v Yo 1
3. msUgnasisaundndniug Jndueg1aBanagdedsssesUgnlivinanis
aUUnd adlienazlnSousonlaurve1s 8 19 UNF NS UM AN ATUNISIRUNANER YD
< Y4 d! [ d‘a Ly =
wanug FeszezUgnuesdniledliludaqgtu fie 10x10 wns
4. fundwiulilunsugnadeenundamdaiug msssminzaulunsdauesiiu
I3 v [ 1 a & I (v al 3 e’lj dl' el' U
winlikaregviaintisssumavseaiudidnussana 1-2 Alawns Nadienazdeadunis
Juilauazesunasanauldinisusniiasaiundniuan
5. myassaundnudaiuginduiazdeuasnuifivnitaniinly wu
fimsladeifiosansiivle ssnswdnensenia naonauiunandnvosuaniug dn1saneduiiy
91998d09iin1stiuvatunalsl vienuazeniuiatwielniesanISIAULLER AaLeg
AU PaRAUIN1TUBIN LA MRS ALLAINIILYINA1EAULALABN

sasmundndniusdnluyssmalngldidutu 1l wa. 2508 fanfuiaide
win (@andudnmdaiusliviuing sunedles dwmdamezien ddduszezusnnisdnaiieay
wandniudndniunislaensutily nellasenisusuussiusdn Tuiudl 5 dwda Ao
Fanfomzien S0 m1n Funy? wasveuudu efidsdnalnsnsudldndaaaniiod we.
2555 fiilefiviiu 4,909 15 ssdmsgramnssuhldlfdaasduluiodimamiovesssme
fidm¥adaung und dmu Bedlul glufe fualan ain wazgmsing S1uau 15 aau Hufisa
1,167 13 waru3enlsidalne $1fn 1idnadadudn 1 wis fdmingiiosnd Sruouiiuil 40 13
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Fadunsdnatatuiondnmdaiudniunsgnainsmuimonsasmisny  uaglud
wa. 2531-2534 nsudnleflddnarsaundnudaiusdntiudnuimis donnoudae
FniaiBease Jay 100 13 sauitudl 400 13 (Uszand, 2538) sauiufiaunanudndnly
Useinalng &gaLLﬁL%uUQﬂﬂ%gaLLsﬂLﬁa?J W.el. 2508 JURY WA, 2555 fiavan 6,116 13 (A159
3.6) LﬁaamﬂmuwﬁmLuﬁmﬂ’uﬁlw{avumﬁﬁuﬁLﬂuﬁi’maumr\ ﬁwi’ﬂﬁmml,l,a%’ﬂmhiﬁaﬁa
wihiians m’mlﬂmmnaﬂﬂqisuaamiﬂaﬂammuwamLuamwuﬁ smvmammamwmwmwmum
5351A1 Ae Apedinisudinns aeduiie mmmavmﬂwuwmu mmmammumulu finnsldde
m'u;«,wammsmuim San1sKAnEneanHaLazfiuNanan rasnsuinnstestulazidalsauias
ﬁLﬁuﬁmgﬁulﬂ Hudu

A il

v o

MSIVA 3.6  WUNFIUNAMUAANUS

9

nvaslsswdlng

UUUY

1 nsutnld 4,909
anthudmuiTewin 2508 1,264
anfhuinuifenemigil 2530 200
annduinuidensau 2515 2,850
aontuinuiduidasn 2512 145
an1thuwinuidem 2530 50
anfuinuidude e 2531 400

2 asAnNsananngsuUalel (15 wiv) 1,167

3 vsEnliisnlng 40

[

Usedvis (2538) laidayaifeniudSunamislubasdnnuiundunn - unvuwudldy

v
v fu

AuduiusA U amandnwAnrefy  YosamuNdnmaniugdnie 21 wids Usinganliwy

]
'
=

ANMUAUNUSAINGT? asmlsﬁmmamﬁmuﬁﬂﬁuﬁé’ﬂﬁa%uﬁ’uﬂm’]’aauﬂ anun Wy Auaudd
YDIAUNINING NN AL LA anwuzdUsEInNe Wudu %qmuwﬁmuﬁmﬁ’uﬁ:ﬁﬂﬁﬂ 21 WiAY
al [ | dy 1 [ ) v a & a Yo 1 [y I~ a 1 a
fdadumartuanaiuly inlvinandawdanladunusuansneiu Wuniseiniissaguionanas
@ 1y ﬁ‘d"” (Y] v} v} = = 1 a 1 a @ 1y d’lj a
winugiuegivdadeladadenilafiseegiafer wasnudn aundnudanuglunuicie
A1UsONANLLAALE ¥UI19 0.02-0.78 Alansuredu LarkaNARLLAAASWINAY 0.21
Alansusadu nednandnsiuravunadsusyana Uag 3,500 69 v58 16,800 Alansy (laisau
YosaniuiuIdodeesiesiuiu 400 15) Faudasinaiazaiuisanannandnlaussunu

1.658 dunan viseanunsaugnassaudniiessevuan dxd wes la 16,580 13
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m. APROWL e

nsnaaaunilaldn

nsnaaeuuallsl (Clonal test) unsmadeuiuallifidadenunduiidnumenis
WUgNIIU (Genotype) AATIMITBLAAIINANINLINGDY Tnemsthduiifndenudamaitduun
yeneufuuuliiondome wignvnaeuluvaeiuiififianmiandouuanmiiu WewSouifioy
wilifdadenn warlurmsietuiuisuisusudulidldnd i nnudalaeil el
desnvugiivinisdmdenudlsilutrduilaenisléasnm  quiissdnvagnisuensintu
(Phenotypically superior tree) %ﬂé’ﬂwngﬂmqLLazm3Lauimaaﬁulﬂﬁuamﬂﬁﬁuu&iazﬁuﬁu
uenanazgneuAnlnednuurstugnssILdfsgnauntlasanmnadensie  willsiiry
MsnaguNiiugnIINA annsafasilvldvereiuguuuliendomauazugnasisanudile
Tnesulilumuihlfasddnvusmiousunilivnusens ifedesnisusuusiuglutugedu
wilffindrdaggnianldluduneunisnauiug (Breeding) iilolildwugnssulq Auans
Snwau bty

[

nannaeulalliidnadausnuedlassnisusudgaiusdn Tesudunslud wa. 2508
Usenausieusdlyd Truau 16 waldl laun wildvanews 3, 4, 7, 22, 23, 24, 25, 26, 27, 28, 29,
30, 33, 34, 35 way 37 lneUgnanadumundnudniusdn verewusmeIsnsinm fiaani
Wwinuddeuin (@andndawdaiugliviming suneides dmianzien wazfiaond
wimuidearuany (@undawdaiugliviaiuans) fmiaain 1edenisgnnaaswuy
Randomized complete block design i 8 2 szuzUgn 3X3 lns wazvhnsUsziunaiie
fullifony 8 U wuth fiaanihuianidousin Andeiduinuguinaaiivsenveausiliivneg winfu
13.54-19.10 iwufiums daumugeliaade 8.10-10.68 wng dmiufianihuiuidvaruas
frededurugudnaadfiosenuouslsl 12.49-15.91 wufms uaziimugaads 7.51-9.24 s

Mnnsiisudisunsivlavesduldly 2 fuit ssdiulddainmsiiulavesdudnd
anfutauddeudnfinifiaa it auddeauas  dudnenanuwensislusiuanig
Fandeusulaun é’ﬂwmzamwﬁuqﬁﬂmm wagan ngilena w1z iaanduSmuisouinn
feglufufuiinvesdn dnfudunadoniaumnyauniifianfuinuidvaruan

v

seanfimasuiummageuulliFnmelilasimsusuussiugdndnadelud we. 2531
T 100 walldl s?iwmaﬁusjmﬂﬂflsammlfziulﬁmﬁm%y’amﬂ fanfuianadem fmiadig
(il 3.4) iy way oAvA (2544) dussiumadulavesdnidestgle 10 U wudr walls
visoiugnssuiivEnasonmgauazanulavesiudn Jadndnu 52 medu Tagannni
pwguads Tasanedumneiay 227 fianuganniian wasanedumaneiay 118 Jawge
toviian drumsiulamasnuduiugudnans S 58 meduifiduiugudnatsnnni
Andy aefumiieiay 211 Humeduifaulaunfigadamiidy 15.88 wufiung
uazaneduvInelay 188 Mduhuguinanaiivsontesiigafe daufies 7.43 wudluas way
Famuhmsudsfumsiuaailafiinandvsnamaiugnssugeisiesay 36.69 Fdldnnuln
DunailunisAmden
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% _ wenanil vl way duf (2540) Tausziliunansvageuualiieny 10 U d1uwau 100 & 000
willdl aanfhutmddowing @undadaiuslituaime) duneuine Jwmdndiun Faan v b

nagoulul w.a. 2530 uay 2531 IneugnUasiuas ag 50 wlld ananslessianuuusdsiy o

Yo9AadY (ANOVA) 184 4 dnwaiz Ao idusiugudnanaiiesen Ags uiividnsolanuns
wazdnsInssense wameaeul wa. 2530 annsedwunnguvewilidneeniu 3 nqu
Tngldnsvediulenuunnsgu (Standard deviation) vesrnadsluusiazdnuny uaznsly
AZULUTINHANISIANGY 113 4 Snwas wud 8 8 willsl 1dun 22, 36, 40, 71, 85, 97, 99 waw 179
fiflazuuLdsganiALadsIn (W3 wag duf, 2540)

A9 3.4 wlamagauwil it w.e. 2531 Raaniiuinuddean amdnaiuna

duwdamegeud wa. 2531 &l (2540) laaguliluvihesdsiuulamaaeul
WA 2530 NUsENS Inenan1sinsginuwlsusiuvesaaie (ANOVA) veie 3 anvae
a P ¢ a ) a A oA M vaa a
Ao duRUALENaNLNEIDN AN waEBnIINITTERMY NNy 9 U JulldndAiadowsnmy
anwaAnwgeniaadesin i wild vinewae 212, 177, 221, 219, 215, 214, 178 uag 162

o

nsnaaouulliEnfiduiunistreiu WislliveetuslaeTBnsienriedu idesan
Tuefnmsvgnefusdndeisdussliussaunadiia aunseils Ussavs uay S1ussd (2543) way
Pianhanuruk et al. (1996) Uszaumnudidalunsveneusdnisunsenisind) nmasSeu
néldmnuallddmililummeaeriaudousnliiinistind Taedudifunsiusd wa 2541
faoninfanAdowing (@ndndamdeiusliviuing dmiawsen Tnewdsunddnau 100
wiilsl Tummquiigndeauds nsmaasuusliasfosdndunsnionq fuluvaieviesd
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WALeINUeINALUAWILUSEINN Yinlidassdunisnadauieswiamedtlutuy seunlud

we. 2543 Aughaudiulseiugdn ladavilassnissauiuluguvesaaeinnuasnszang
wlamegeueanilu 4 uwie Ae andiuianides @ardurgeiuglidn) Famdaduas
anihuinidvana (@aniineaesgnnssaldawan) Jminawal aanthuianddemunanys
(aniineasslgnussaliimunanys) fmiamunanes wazanfiuinuddenewngll (aniil
naaeaUgnnasallivewnndl) Jminnigauys udasuialgnnegeulay 100 wildl 1Ju
Tasanseioiflesuasuulidnifley Tnsaanduianisouinudumissnusuinveuluns
wamnéldannnstind Sdlddntumsluudasum 4 999 az 100 wllsl sasteun 400 wallsl
lngyausnladiunisugnludl we. 2543 uazyasie wilaugnlul w.e. 2546 31U 2 %9
wagl w.a. 2548 S 1 YA

auysal wavany (2550) lausuiliunautasignt w.a. 2543 fieng 5 U 910 3 Wi Ao

v v = ° A o Yo = ! !
Fardan1gauys @wwan wasiunes Wamaaeuiiaalasuanudsmeaintnid) wui

17 '
=

fufitdviwangaiifddemnuguanduiguinaaioonvendls  uarluudasiiud
anefuiisvinastaiiodfysernln wazisvinasufusswiiuiisuaedusonsiiule
uaziilonny 10 U ydlesmsufuussiuddnlissiiuaduseud 2 Idnawufendunis
Uszifiundausn wuaneduiatios Ao niulslae 3 #udl s 2 anodu fe anedu 27 99nthume
91118917 JMINaUNe wazdeAu 159 nudEzaIu oLneudEzSes Jandnudlgesaeu
ﬁm%’umaé’u‘ﬁﬂﬁﬂgﬂiuﬁuﬁ%’mi’mﬂmﬁuﬁ Tugneu 1-5 lawn anedu 336, 335, 267, 265
way 268 duaneduiivanvautudminawwan laun aedu 246, 91, 119, 130 Wway 336
Tuazfianadu 305, 343, 143, 247, uag 324 SANUWNEANAURUAT IR WS

AN5aS198NE8NUSA

9

nsasednaneiugd (Superior teak clones establishment) ¥adlasansUsuUgaug
anldsudumandausigaduiuredasins uildvssaunadiadesnnandniudaivos
napnauNIveteRugLuuliaAumadainladnda  ldaunsandandldliieanasenisnaass
saunlafinnusindetusenitalasanisusulseiugdniuesdnisanaivnssuunldaniunis
assanertuslvl semseugurainas (Mwdt 3.5) Tl w.e. 2546 Taediguanvaamo-uslsidn
Tngltusildandmingriesiunm 5 wdlsl Wuihewl duhevelfusllfnnfuiguuenion
Famfnda 1A Smdauns wisesau uazUszimadulde (msefl 3.7) uaglddniunsains
aneuglvallud wa. 2508 Huyadl 2 Ineliusdlfnfuiidmiadiung 5 wildl wasueniiui
Janindune 5 udlyd ¥iniswauwuy Factorial mating design lundunseaduilunsuazuallu
willdffuiientu (Reciprocal) (1151971 3.8)
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AT 3.5 MsHaNNasLUUAIUAN Naandiuinuidenin Samdaneien

msN 3.7  swazdunvesguauna-wailidnvuneavdieg Asndunisludl w.e. 2546

wa | V.119 | V.123 V.438
Tty (wng) | (w9) (usidesaau) | (Wigosdan) | (Buwhv)
V.3 (@1119) 1C 2C 3C
V.7 (@1U9) 7C 8C 9C 10C 11C 12C
V.26 (1Un9)  13C 14C 15C 16C 17C 18C
V.30 (@U19)  19C 20C 21C 22C 23C 24C
V.33 (@1Un)  25C 26C 27C 28C 29C 30C
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mswwn 3.8  swazBunvasguaune-wilddnvuneavsneg idulunisludl w.a. 2548

1 (V.146) - - - - - 10 1% 1A 19 19

. 2(V.130) - - . - . on 2y 24 29 2
f 3 (V.290) - - - - - 3n 3% 3A 39 33
4 (v.263) - - - - - an a9 am 44 49

5(V.137) - - - - - 5n 5% 5A 59 53

n(v.211) a1l n2 n3 na n5 - - - - ;
9 (V.183) a1 92 3 4 5 - - - - -
A (v.229) Al A2 A3 Ad A5 - - - - B}
9(v.230) W 32 93 94 15 - - - - -
9(v.194) a1 92 93 oli! 35 - - - . i,

nanews  V.183, V.194, V.211, V.229 uag V.230 Dl uiufismingune
v.130 Huuilfannfiuiidemauns
V.137 way V.146 Wuwllfoniuiidmauldeaou
V.263 war V.290 Wuwllfanfiuiidminidedin

sowldnniunisasisaneiudyed 3 Tul we. 2551 laeldudld 4 dududa laun
Fadnaune Wedlvd wns wazulgesasuy yinsTugrauiugiunduniln (n15199 3.9)

msN 3.9 swazdunvesguauna-wailidnuuneavaieg Asndunislud w.e. 2551

" wa V.115 (uws) | V.148 (wigesaau) | V.192 @1W19) | V.264 (Wesln)
V. 117 (Wns) - GD GA GC

V. 133 (wigosaoi) 1B - IA IC

V. 207 (81U9) FB ED - EC

V. 293 (Wealul) HB HD HA -
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N1SNAFBUGNUAIUEN

\Dumsvegeuiidniludiunisasnssuiunsusulgeiug  iensisdoununInuas

v A

AnLFeNangiug (Families) lngiUSeuliieugn (Offspring) iusuwal (Parents) lnguniivaaeuriu
anfiinaniudn (Seedling) Wit wagiiuwaauwuuuwendy siliaunsauseliulaindnuaes

=

sin9q AdEndentulunainandwndomnieiugnssy Wumslidnuasnmsiulnuazsunse
U99gnN1a1U  (Progeny) Ussfludnenmwesanauduneliwilividnden dveliwilivie
wilile wamdeisondusuudinsiulauazsunssanaaduneulifia Fondnduusiliils
AU WLIGNS 3L (Genetic gain) g4 wiviusllififidnuazd nammdnnsondusuiil
Snwarnsy Aeeludurowdinlily denanisneaeuiadadu viousllsitlsigniaganidunis

veneiug  vsinyldlundasdgniansaimunduaundawdanuslawuiuy - wionadnidy

s a1

wilin manaaeugnvanuiudnguuuuvilwesnsinaiamundnidaiug Ariunszuiuns
USuugenug

mssfiunafiiunmeaeuaeiudn  veslasinsuiulsmiudnldEundusn
Tud we. 2525 Wumsnaununaaeunioliuwdliuuuln neldndranudedildanuanisinw
mseuguMsHaNings (JuiundeniednAnanuuiuds nswaunaslivszaunadige
n§ndunsmaaeuneli-wilfuuuln Sudeurmuansindes Wewinvaunaudnii
UfRnsiAeIfunsmuaNmsHaINgs (Kaosa-ard, 1983) d@aunisnadeuaenusuuuide
(Half-sib progeny test) n13lA4n159 loailiunstull w.a. 2531 uan1snsavinensinissonng
vosulsluuamdsnstgn 10 U nud f8nsinsseamerunntszanaiesas 10 liaunsn

AazidaviigtunIsEule U1YINISAIASIEVNIEDR F9hasenannIsnaasdll

sesrlassmsiildsumseyiFlidiiumsmuunuyfoRoumedesinis Tul we. 2501
uilosnnifningamsanngiasugRadgndnsulszanally mse‘hLﬁumﬂuﬁaqﬁﬁqgﬂﬁau
oonlUlaififmun aunseitsd we. 2506 mamueuRamINasIEusIiuNsEnads TasnsufiRey
Jwiusgninesrmsgnavnssuthldiulasinisuulsaiugdnnsutilyd Ingesdnisanamnssy
Ul fudeduayusuussnalilassmsuugeiudandniuns wisrouwdedilalimeme
somsthlundnndgnnaaeudszneufulailddndandszanalizesty Fadldsudunsugn
nageu uilsznsta Wsawaliindilivisdnnndgnidunlasdananisallul we. 2549
fusnanmadtanhuiuuisem dmindiun

daqtuiiuvamaaeugnuaruifindliinsuanysal dudunsugnnageuuds 2 4n
Junsmaaeugnuaruuuuln yausalindilsannssaunasuuuaugulull we. 2548
wneituienameidsaiodeanuindeu Waausdound 15 3 ussdidunsugnvagey
T8 et 2551 Tu 3 fiudt W fanfhutanidenseu forfavouudu aonihuianidofualan
Fminfwaylan (nwil 3.6) wazanihuianddenesngll Swianmaauyi anmsussiiueg
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LL‘Ua\‘W]ﬂaaUQﬂﬁaqumaﬂquqquuaf\]ﬂﬂanULLagaQWU')u’JWU?Qﬂwwaﬂaﬂ n91¢ 5 U w1 B ._{"1, \{

arandldilsaneay 290 andmiadedvsidunivazusllimneiay 229 Mndmindung
Guwie Wgnlifimadulamadurugudnarandegean duguauiildullivaneias 230 an
Frinarhafusivazusilivaneiay 290 mndmindesmidurie Wanlifaaduladiian
fanfhuianidefivallan (Wattanasuksakul et al,, 2013) uazlddnidengnlimiisasnmaiiuls
aandduit 1-10 MnmsedeuaSitandiumsBuresansdouusidlua (rmit 3.7) dauns
nagougnviauafl 2 dultisdaildannsmununainast wa. 2551 seneRudfemaing
ReailoBoruiieiy waganiiun1sugnlut wa. 2553 91w 4 it Tun faonfhuimuise
Ay Jardaveunny  andhuinddefivalan dwdefivalan  Audiuinnidenianans
Fiamaauy’ uaranihuimuidonaesnn Safadunyd vneignliongseiosdsilain
ToyaunizriUsiiiung

17 3.6 uwlamageugnuanudn 91y 5 U naniliuianiduiivalan
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i 3.7 dnaneiugin o1g 5 U NBuaanzileunugivaln

= av do w o/ v Y
n1sAnyIeNdAyTun1sUTUUTIRUGEN

saldananbineusuin IVineinisduiugidunisfinwnianuddglunisuiuuss

v
L L% v A

wugdnladinsfinenideiferdesduauunn asuiluusziiiunag laaed

a a = o 4 o/
YAINYINTTEUNUTUIEAN

dnilnanuuuanysadwa (Hermaphroditic) finasuaguazinasinaliaglunanideiu
luannsssuvdnswaunasvesnendnlusuieiiuialasin dulugidunisnaududu
(@i, 2511) nandnteniladn dndufiwuuunaududiu (Outcrossing species) d4siaun
Tangmitcharoen and Owens (1997a) se91ui dnluliiussnniidesnisnisnandalunisduse
ﬂ’uﬁjmmsimﬁaimzﬁuqﬂﬁﬁﬂﬂ’jw Obligate xenogamy lagiasaunanAdnaIu Pollen-ovule
ratio ﬁﬁmga (P/O = 3,253) wavdanuin dndnalnlunstesiunisnadlusiesnienasnisane
Liigl‘LJLLﬁaﬁﬁsm’jw Late-acting gametophytic I@waamLs%ﬁlﬁmmﬂmimaﬂuﬁ’aLaqmmm
wiggsenlulununasinadly (Style) LLm'%wqmmiLﬁUImﬁU%nm%’ﬂl‘ti (Ovary) @oaAdOIny
Tangmitcharoen and Owens (1997b) fimudn Amsuauiuvesdnludnvausmsnaulufiies
(Self-pollination) wanluan1nsssuf (Open-pollination) tagnaudusu (Cross-pollination)
Ao %ovas 2.9, 6.54 way 14.50 sy FedleRansandduiitinnstlostumsuanlusiies
(Index to measure self-incompatibility-ISI) fidnnaminAesidudnsinnaannisaasly
Foensmeresifuimsianaanmsuaud Tie 0.17 Yitidniinalnnstiostunisuay
luglesas (Mostly self-incompatibility) 83uneladn aenainnswaslufiilesdiuuINaesIvau
dutioshiufiavanunsanmundunals
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LmsUAT

waudniluuwuuwmilen (Sticky pollen) JUs9enIGe? (wizAsudunsanauilold
Fudatuanswilenfiienin Secretory substances 9ngasnasedle) lufUnmilounanldan
(Pinus spp.) AumanEUE winzdayfivaglunisaneisalilvan usfousas (Bryndum and
Hedegart, 1969; Egenti, 1974; Tangmitcharoen and Owens, 1997a) Wiesndesendudes
Funmelumsirdeuiivensalluszerlnay nelsAnnsindeuiiandundaludnsunils

AendniduuuuauNng (Actinomorphic) fidunuaudnas 6.3 fadwns Usznausie
6 NAUADN A@IUANVDINAUABNFAANU %aﬁmasmmﬁ (Stamens) @nag inasINAEUTENBUME
BULTEY I1WIU 6 BU UAazdu Usznausietesdiseni Microsporangia §1uau 2 ¥4 duad
Avessulsyilansventy inaswafisenUszanm 65 Jadluns veainas (Stigma) uenidu
A09uAN WU Bifurcate wazstlufivulnaquiuszneumelidiuiu 4 §u Raeemnasiluwuuilen
(Wet papillae) (nwil 3.8) denenusznaudienensiuiuun fnonuuyniusevar 1-3

99999nlUYINBN ABNLULAAZTENERIUIUUSEUIN 1-2 LHBY

msﬁﬂm%wé’ﬂwaimmmam’lui’uﬁmaﬂﬁmww%u%’uLﬁﬂé wud AennieusulsasEning
a1 11.00-13.00 U. (@A, 2517; Tangmitcharoen and Owens, 1997a) Fedunaldan
Snwazsineg MAatuiinen liun ndunenunudiud sennasmeadiedanss sonnasmeiodu
WMuazwadiawle Lasvndanasendowanssml sgfiuiisyiiiauusennasiinnisgn

1318w (Hydration) annwadiavasgennasinady Juvasuaingusidunsinay (115199 3.10)

ms1wN 3.10 nswasuwdasnandnannmsinedndneallutunineninienioususy

I8 dafiiin/ Usang

04.00 . nonguLle gamnasnaLduunte
05.00 u. 111 (Nectar) L‘%uﬂiﬂﬂgﬁgmsamaﬂ
07.00 w. AoNELUIY
08.00 . FuisuUS WAnAUTEBUEN
11.00 -13.00 ¥, anzndeusuisay wiuldan
- nAunenUILALT
- ganLNasNALleEnn s

- FJE]@LﬂﬁiLWﬁLﬁEJLﬂUN’YJ’]'JLLﬁ%LGUﬁéa'JLG]I\‘i

Aa a [ = Y .
- LIVIRAUUYRALNET LUAaBUITUNIINALAINNITYATLEIILEL (Hydration)

(2 '

15.00 . Auanszegniounneisn (Post-receptive) saanasInALlgUAUAZITYY
17.00 w. gulsaniien Wasugusi linudwniunen
19.00 . NAUABNITUTIN

i Fauvasann Tangmitcharoen and Owens (1997a)
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1A 3.8 AendnuardiulsznauveInenLazINasINeE

(n) inasmAgdIua 6 Su A Ae voninasmeadsfidansdlutasiuiinoniamgniensu
i3y B Ao menvaanizniensuisn 1 Tu (@uaina=5 Tadiuns)

(V)-9) AMNANNABIBIAANTBULUUEBINTIA (Scanning electron microscope-SEM)

vosduisaydniiladud

(@) $um (Longitudinal view) vesdulsyiiling uansdsduwadin (Epidermal
cell-EP) fiumisauazansinieniiduoonin

G) é’wuﬁmmwaaé’uLﬁz:]émuﬁuamﬂumw (@) uandliifiu 2 Microsporangia
lngusiazdul 2 Yo

(@) suluvesduisyiunngn uanasay (Pollen-P) wazansinien (*) (Fuana=0.04
Naduns)

(@) SEM veawadiivesgeninasineilenioglunneniousuisy wasuansgnigesen
naaaiey (Pollen tube-PT) INNFOIBLAARTBULUUABINTIA

Fin: Tangmitcharoen and Owens (1997a)
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i OEE O VLTRSS R

CF A Ml Tl TS W T T TG T TR T

o
. J R P, &{4:.‘ - yest
AP, . . kI ® S 5

a @ i - ;" r-'?l
AUNAINNAYVIIHUAIUI IS DULDAVDIAUANTIDBNABN Lk T \i

%4 L & ‘.ﬁl% =

LAV IS aULERYRIR UANTI BaNAanilAIuviaINviaty (Diversity) wasynyy
(Abundance) lagfisteaunisAnwvisssurfuasarulivinadundaudanuglddn
Wi MTANEET TIMULNEIINIY 10,404 67 910 693 alle lu 115 anaves 11 dusy
Tudunuadidulavianun wiasndnegludusiu Lepidoptera fd1uiuvlinuiniian (Sevas 32)

v Ao [ [V Y] i a & Ko g a1
AumeuLaInegluduiu Hymenoptera (Sogag 29) wazvlinuuasianuaidndunuasily
el' ¥ [y o a k4 <) a o
LAETIAUNITNENLNET 91UIU 620 vila (Fasaz 89.5) waztluluasfivisnaulnassIuIy
73 %l (Sowaz 10.5) wlaunasUsnauEousensudnlulsssunAisuuslaunnIlugIun
upvtaunasitienaunasnduluaenin

wasisuliusnadeusensudnluthsssumiualuauihisiu 552 waz 340
9in Taeflunas 199 wiaiinusdesanndn Aedsvessusdauuasesululisssuni
warluaull Ao 280 waz 150 mudidu SiuwtaafisuldannSousendudnluthsssund
warluauithfe 6,948 uay 3,456 f AnedseanyusodululisssunAuayiuads Ao
2,136 Uaz1,152 auaIsu AmasiiATIiANRaIniateussiiad (Fisher’s alpha index) 210
Bougonsudnsosulutisssumnarluaiudn fe 83.75 waz 48.59 muaIRy (1157971 3.11)
(Tangmitcharoen et al., 2006a)

MSOVN 3.11 wuasiinuA2981991n5auanvasantullsssued (Wild-wW) wazluaaudl
(Plantation-P) wazduuwiia 31uUANUle wazA1nviinIuaInane
Fisher’s alpha index

WIUAY | AWAUAY | Fisher’s alpha

S ula firnen index
U535 59U 567, 6,948 3 83.75
WAy 280 2,316
AVNARIAAREN  15.63 15.63 2.05
mmg’m
a1 S 340 3,456 3 48.59
WAy 150 1,152
AVNARIAAGOY  38.21 515.43 9.0
mmsg’m

fiun: Faudasnnn Tangmitcharoen et al. (2006a)
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wuasduwvzdrdglunisuaunasan

FanlgnanBilumeusiui Beusenvesdudnmunuandiusiuauann way Tangmitcharoen
and Owens (1997a) 51801471 ABNENIdnIINTELITNET AonugennasnAiieniosas 78
fisngfineg Fliiuuuasiunumddydenisauinasuesdn Yands wasany (2505) wu
uAsERaNINAsTiaImaunandnnuaEn 59 via Tasuuasiinudwaunngs 9 slnusn
16urt $ulssneadun (Trigona collina) (n it 3.9) $ulsamesiiunéh (7. terminata) Aidevsugu
(Catopsilia pomona pomona) Ry (Apis florea) Rdenthdudnna (Badamia exclamationis)
Razvaenlsl (Ceratina spp.) Rdeasnmueuila (Euploea coregodartii wasTutaden
(Chrysomya sp.) wagiaiangvaonlsl (Braunsapis sp.) Anduiesas 21.39, 16.32, 10.56,
5.84, 4.75, 4.36, 4.13, 4.01 waz 3.70 AUAIAU IINNISANIUSHIMEUNERLaATLEIIUIMIN
Famdawglen unasdnilvgjasmeunonunniigalutasnan 10.00-12.00 u. Feieaiuiutisisen
nasweledanundenlunisiuisy uazasnadestuemmsiifunsliulawmsanomanzio
AUFInsivuer Ui raduduresinaluiviureseendnasiidaumnzay
Tugaenan 1030 u. Snviadugsiidnlfewnsidulusiufesuisnunnned Juihlvuasmmen
pomnAlugsdimegldemataimauasiusiu

wiasdlngiieliAnnsinesalléd TdwnusgiiiAnannsimnveausadluvugen
naswadonds 4.14 sasenen nauislr fulsseoaiun Fulsamesfiund Fulsarlild
(T. laeviceps) a3 (Nomia sp.) uaghsanzviaenls faelvinendnléuisyaieiosas
60-75 wansiaide (Vespa affinis) Tremaindeudieisygeanldfdenay 80 duiiuneliiin
naindoudasaldmanifivsfosas 25 wardmuiunusyiiinaieutislUfndwoninas
wewdetosiigande 0.75 wysonen vty msnmandeudielasiaansgiu imnldd
fignilazooasaymuldiode 6.67 isaysionen

il 3.9 Fulsspeadundadunuamaunasdfyresdnuinaumundnudaiugliviuing famianeien
(n) Anwazvestulssneadul (v) Wwalfneguuuirestulssneainndedidanseuluudensin

66




LR W S Ml e TS TR e TR ol T TR Y R

= AN o IR Sk T R, e L)
; _ E . x P, g
o .fi"m i P A ,ri\ y { ; 1&.,{'4:?
ﬁm'lﬂ'z'mf%’ﬂun'ﬁaamauﬂan

LLNGQNG&ILﬂ’di‘V]ﬁ']ﬂﬂ]l‘l]L’Ja'ﬂUﬂ'ﬁG]’e]NﬂE]ﬂﬁﬂ LLG]ﬂG]’]\‘If‘IUE)‘EJNZJUEJﬁWF’]iUEN‘WNﬁﬂﬂ

ARSI W (p=0.0001, Chi-square=138.042, d.f.=10) ann1sAnelugaaian 09.00-15.00 u. lagldia

aglugae 1.85-14.29 Jundisionen Immmuimu fidnanusinsameunengsgavize iialu
msaamamaﬂuawqmwm 1.85 Ju¥inenen 5maqmmumaawuau@u ARCIER (Apis cerana)
WURITUINAYY warkely T9aan 3.45, 4.00, 5.56 Lag 6.25 JWNTIRDABN AUAINU AIULLAINLY
ssggnawulunsaweunantuwsiasass Aenguiistn laun dulsipeadul dulsaunasiuim
FulssadwUd wazianzvaanls tannuslunisasmeusen 9.1, 10.0, 11.1 waz 10.0 Juiisenan
o w = ) A v o a = T = '
Py dan1sasmenvesuiadtudnuazuillynmaduaylif  Tunddfelsaiiloniavesyas
naazlasudanueeanasnadoundy duluwiliffe silinandniilenafinnsuaun

o P = A do o & a X qu a
fudiesldas Beuantienaunasndfgne 9 viiall Mssevanaislunisawmeunen 6.1
AUNReRN TRUTY warAne (2545) (A15199 3.12)

mswN 3.12  narlunsneunandnuaznisiAioudieusnIamsvoIuNaINaNNESH
drAgyUsnasurdnudanuglituinn Jwdansen Adanalugaaam

09.00-15.00 1.
vinuuag sasnisnen Guifidenan) | wiasdiivnanmsneluteda Govas)

Az R 18 333

AdevuouAm 3.4 100
ARIOTER 4.0 23.1
Aadis 6.2 70.5
unasTuRITe) 5.5 100.0
Fulsinpadu 9.1 60.5
FulssaniwUd 11.1 57.1
fulsamasauImn 10.0 81.3
Ranzvaonlsl 10.0 92.2

P37: Taude wazAuy (2545)
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NNSLARDUSIYVULIBINIS

NHANTIUNITLATOUIIEADNTENINNITNIO M TVDIUAINYILNAULNET NYWAILAN
dunaudazaslurianan 15 i wuin duluginavmemsideneniiuanduiesas 83.44

A o o A A v ] a A AA a & v
YDILUAIN VIS RANLNATN LA F9Thuasnndaudtenanlldivanandunrsenouandusssas
16.56 WaNansandusevila wui Fulsimeadun fulsunesiug fulsaniwd naanzviaonll
Refly Rz 3iu wazidlngs dnagmenmsegiivensninudniluiesas 60.5, 81.3, 57.1, 92.2,
705, 33.3 uag 23.1 auddu Fvihlimsuhuuaamaunasiunguislidmlvgndunmnems
a R e ' a v v X X a Ao P v
nenAut1dn eglutinadeiosay 57.1-92.2 sniiuidnse uasiazgiiu Nln1sndoudne
1919115 lUEIRDNAULINNINAENAULNIIBINSNNDNHY  IRENAUNIMBININRBNPLie3aeas
23.1 uag 33.3 MUA1AU Winliu drutiFenueunu wazkiasiuiles Thawemnsivenen
LU ULAEURYATINNSUNINIDINTNABNAUTIDN Y1 IRINANSERNAIINULLAIaaIvTndl
NNASY

Armslunisasnounan

waAnssuMIMe MY uLasBnUsEMInileidasonsaneisy Aefirmnvesuias
fiimeunendn nanfe wuasiidineunenlaeduainduuuamnIzanazneliAnnsaY
sayldfniuasiidinennonaindiutne esinnisasmenmenanduuuRylRisyiRnet
figdmemuasduiatusennasnadionnnnit Insuiasfiamenatnduuudinduuiasus
Tugjndn Tnefierwerviadaunndt 5 fadwes Tdun Sulssroadun Hiwss uaghaniesiu
dwuwamuiadn 1dun Fulsanesivid Auoeveesls wavileiy awmeumnadiudnag
yasnen lnganzuundunannou (1wl 3.10) (Tangmitcharoen et al., 2006a)

'":' = g
Ny b
AN AN
T > !
"'/S"‘\Iﬁa — x’é:-?-}} "&L.-
KEIM - e .
.-F""Iﬁ I‘:E‘_—.. ..-_:—_;—_'::-FF-F-F - e
y‘{ 1 sran I,-" _"\I
(L ) £ )

Al 310 wgRinssumsmemnsveskasiiineunendnlneisiaiishlvguariseinidadn uarlena
flziinnsanelsyuunenndsainnsaen (1) asmexaInUuaEsIzdelmAnnsaneIsY
vugamnasmeflsunnd (v) Wneuvnsinudeeen Tnsutamwuindneraliviliianisais
synazisyiidneguudwiliduiaiugoninas

fisn: Tangmitcharoen et al. (2006b)
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o A

NHANTANYINUIT  NITAANAA LUANINEITUIAVRIdN TR AsyLReITariU

o
1

yiauuamaunaswaengAnssulunsmemns uuasiivualvg Wy faguasialnge 48n

N1sneNnengs YeNidgnsnsneunenniglutensniagiiuiuazindnneunennen LUy
a A’ L~ = v v o A a4 1 o o

woAnssumarilidulsslenidedngadulindesnisniswantuivedusieiug

9590 way Sand (2547) AnwinsRonaszezusn (7 Sunendsnisaieisy) Mida
NnuNamALINATT A AYUTnMmUNEawdaRugliUuinn Fmiawzien Wunsdudu
Anuduiusdangm fo uwwasuialvg) Wy Raaizgiu neliAanisianaanniian (adesesay
3852) sesasndudede (adv¥oray 37.80) dmfunquiteth  Faduuuasuiaibn
un Hulseeadun Hulsardion dulsanesfiundn Heghu  Haowwvaeald uazfleily
AeoliAnNSRnNalade Ay 29.41, 27.59, 23.64, 23.53, 23.08 Way 22.64 AUATU (AN5199]
3.13) waziile Tanemitcharoen et al. (2009) AnwSsuifisunisiona (4 SUnnIEndIng
NALLNES) YDINBNINAAU 6,963 Aan (6 Fu) sewrisusasiunsnawnasientsuaulufies ua
wauty wuh wassaNnasaAeutdlg) o Raanesiu delfiAanishena (Gosay 12.69)
Tunguifieafunswandiudy Gevay 8.84) Ananznasalsinelhinnsiona (Govaz 3.32)
Tunguiitenfumisuasiludaes (mseit 3.14) HunsBuduunmumesauasitisadestunis

Analaag1atny
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A

MSON 3.13  msfanaszesusn (Mevdsnsuaungs 7 Tu) Tnsuuaswaunasiafgyly
daunAnuannugliviuing Yamdanzien

ATUIUADN
YUARUAY , = nshnana (Saeay)
aanNWMUNLTuNa ABNIIY
47

MR s 122 38.52
Aolde 14 23 37 37.84
Fulsanoaaun 85 204 289 29.41
Fulssaniwud 8 21 29 27.59
ulsanesiuIn 13 42 55 23.64
Aaghiu 8 26 30 2353
Aanzvaenalst 9 30 39 23.08
akay 12 a1 53 22.64

3 19500 wag Tmude (2547)

MSWN 3.14  mshana (Mendsnisuaungs 4 §Uav) ssndteuuasnaunasiafiu
< o

ANSHEANNATAWAITHANTUALDY WASHANTIUAUNUS I UEIUNAANAANY

2o,

18U m3inT J9nIAWLLN

Wnswawngs | nshana (Fesar) | AUAAIALATAUNIATIIU | IUIUABNTINEY

nanludiies 332 b 1.04 1,645
NANTILA 8.84 a 1.07 3,169
ﬁQLawzgﬁu 12.69 a 0.83 472
Razvanlsl 5.04 b 3.38 52
994 6,963

i a A v o = Y ' 1 i aa
RUYLNR: ﬂ']LﬂaEJV|(ﬂ']llﬂ'JEJE)ﬂi’fﬁLﬂEJ'JﬂULLﬁﬂ\‘i']']hJﬂJﬂ'ﬂiJLLWﬂ(ﬂWQVI'NaﬂW (P<0.05) "Uqﬂﬂ']ﬁ/lﬂﬁE]‘UIWEJ

Duncan’s multiple range test

fian: Tangmitcharoen et al. (2009)
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wuIanensALiueuliulssiusdnsaluluaunan

Waannnsuiulsaiugdnlulsewelnelasidumnnd 40 U wanisantiunisliuans

aneugdnitaly Sniiesdmnudvedudndnsiauundy wu nmevauimedanistingidn
nswaunsuannasdniitelildgauandududndndinaivlauindy udegslsianm
walulagmunsuSulseiug ladnmsiaunirmviiliann meaufuuseiugdn F9nasiuuimied

3

gUFugnsAaninIanNIsUsuUsiugdn laaldmalulagndnisiaunluaunisusulgeiug

o

W nsneaeugnuanuainsausulnluaundnndaiuglaen1svi Index selection aaug
Aun1sld Forward selection @sagvilvignseansnisusuusanugianuivadensiugily
nsAnEoNUg InsnauiugNazaIn TUsEANEAMIINTY WasliAUAINAIENIIRUGNTTY
WnTuBnemey saumsnsihmalulagluanadnaunglglunsiausasysulsaiugdnludusioly
L ﬂ’.’l lﬂl o a 1 U U [ =
AetiusIvanasaiunsaeluvenisusulssiugdnlulssmalvefe

1. YSudpensmansnisuiulseiugdn aenrdesiumalulagaiunmsusulsanug

wazsTaLINIsUsuUTaiuglugun 2 sauvemsimunskauiugiuduiide walla

aeiudfinuaziinumannanemeiugnssy dmiulddadeniuslusudely

2. Wanndngnmussyaanssnumsuuseiusdn Tnsaduayuliinisuaniasu
anu§Usraumsaifuyaansfifianudslulssmauagsinsseme sauvanusauiionis
FYINITAUNRUIBITUANE

3. esfinsfnyidemeinuaunimidolise

b
l- Ivimummmmmuﬂumiﬂsuﬂsawuﬁ IWEJEI’]EJ‘WTJSV]‘],MJﬂ’]iUS‘U‘UN‘W‘UﬁMﬂ’]iLG]‘UIG]ﬂﬂ’N =a
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WA Aefiussnen. 2540, msveaeuwdlidnets 9 U s1enuman1siITe diuiuinuide,

o w

duindvnisunlel nsudled. 13 w.
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gI300 AalinslaTey war Jamdy ewaw. 2547, misduseugiarn1sinnavatliidnlaguuas

o

[

wannasiddayluaIundnwdaiug. Msansaumans 23(1): 1-9.

o

pAYF  ¥1EeIn. 25350, N1sUSuUTITuSwavveneRuglldn, w. 80-82. Tu duuwn 50 U
AIUAN VENIN WAUNTLNYTA 60 NITWILMNTY. 5-8 FMNAN 2535  LSITUILN D
Famina1une. nsunlal. 414 .

AR w@en. 2535u. msvedeuduinlalldn (Moud 2) nandawazAun el
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_ ovAAMDINSTIKIANTNY

Y . SR WVaR Xt ; i T R

"‘}*,t ’. | .% fé 2 - Y _ P " J
unn 4
NERIEENSINEVERER

CRFETLLTW T N EERETa L L A

nnstNANAa&n

nadniAntuvdsnaendninisnasnasserianasiafuasiade  Taefuuadudh
szﬁﬁwﬁmlﬁm fe fde wazdlss (510, 2521; a3550d wag Twude, 2547; Bryndum and
Hedegart, 1969) wnaendnlillisunisranfiazngasdluneluiudies nsuaunasvenendn
Tududetudnldenuinlusssund dwlwaidunsnandudu @udy, 2511) dneennend
aSﬂ%’jﬂuq@NuideLﬁauﬁqmauﬁqﬁ’umau (Boonkird, 1966; Bryndum and Hedegart, 1969;
Schubert, 1974) nseenABNtuagiuNTusiuvesAundeuuasggna dviosilafianu
fadusnnduandifazeennendlunaifouwey  iesilawtudeilianfazeonaenty
(Boonkird, 1966) manﬁmﬁwﬁm aslinonsaus 100-3,000 Aon wavaziSuuudnderuluduy
svpznaUsvanal 3 ey (WS, 2545) aenusavnonazunuiissiufonviniy uaglutig
1 %4 asiiszoznanfimnzaulunsnaunasiiios 3-4 Faluawindu éun nan 10.00-13.00 w.
(54, 2521; Bryndum and Hedegart, 1969) tagiian 11.00-15.00 u. (@Aw1#, 2534) Ferou
givad wag Jaudy (2547) 891U annendeususudnedlugie 9.00-13.00 u. Javilw
Uszansnnlunswauinasvosmeniitos  deasiinafiendestunsiisvewadn (il 4.1)
wé’qmﬂmsmauLﬂaiwaé’ﬂ%lﬁﬂm%{uﬁaa‘1 Ussanas 50 Ju wasmiulafuiiuddalindeud
izl Fealdeslidn 70-150 Fu wadnazanuiiiuilusnudeunuaniusisdiuiau

s

wazsenauInAunusTsuYAdedmgly  lusnnarafounwesuainsanuluveneiug
el (aufin, 2517) suunfinadniinauainduaziide (Calyx) Viued Waiuuudiasiian
weNLEeNTUREN AENIIINNWE 1H998NTOU auSamMBEUTIE UL wadltesen

a & A 1A a SLa A ° ° a a a
wenLeeaN NatuaziioddAuuIgvsaneNavihlUldlunisimiedn (s, 2521; ofwA,
2534; AFys, 2545; Mahapol, 1954; Bryndum and Hedegart, 1969) AUFNNLIAN @11158

¥ a o U a i a Q‘ U

TnandnUseunn 1,500 wa (81178ns way dui, 2542) Tuvnenusedns (2538) wuin Tuaiu

< [ v

a s 5 a1 P a a al (% 1 4
wammamwuqanmﬂwmmmmaswawammm 0.2 Alansusany
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S U LR, U W ST A Y. AT TG T T

AT 4.1 SNYNLYNBNLATNAAN (M) YaRDNUIENBUAILABNEDYTIUIUNIN (V) HAFNNHANSINISNALNES

ANEUTNALAZIUAAEN

TnealuluynaufoR “wdn” (Seed) dnduiiuinsefide “na” (Fruit) vesdntiues
(sznad, 2531) nadnddnvazdunauraazuds Wugunsnanliaiiaue Gondt Drupe vio
Stone fruit Ussneusedenduueniinuazunanes (Thin papery exocarp) duiinginnis
Wasuulamoandudsmdimanaunas Wiendunaniidnuasyy wun Fdenoud adne
dnvanm (Thick felty and dark brown mesocarp) wazdentuly (Endocarp) fidnwauguds
Favgusy Sdunmiethmasou Wuduivieviumdassen ey (il 4.2n) fenumunussan
1.5 §adwns (@uny, 2506; @u@n, 2517; I5enad, 2531; aAwR, 2534)

meluFonudedilu awusenouludedesmeniudn (Seed chamber) Gdlasuniayd
4 doq enaztesniwielinnniids 6 des Fdluusazdesenaiindnussqegvideinadails
fefunadnvimaenraziiudaussqegius 0-4 win (awdl 4.29) uidnilngazindauss
oeifies 1-2 i Gaenes, 2531) JUhwweuuEnT3en \Husunsdld (Oval) supenuszan
6 fadlums nieszann 4 faduns (Mwdl 4.2a) Senlumsuiinnienssnainiudn
(Radicle) ustaziudnazgnuteviudeidonviussn (Seed testa) fidnwazuen Sndunts

= Ly I3 1 @ = 5 (v n:i ¥ n:l'
N15589F1UD U AN IUTDAUAAILITLINUAMUYNIVDILUIAIVDINAAN IneUanemun
< =l v ¥ = U = L3
FINIDNDBNINLUARILLDYIVIU NI UALAB (Peduncle) ¥adnadn (3Tenay, 2531)

wasnduuen

wWaentunans

=] o I3 = ] & 1) o o 2 1)
AN 4.2 aNUUSNALAZLUAR (ﬂ) WA NTUUDNULALLURDNYUNAIUBINAHN (°U) NAARYINILERILUABNYUNANS
& % & S o & o % o
LﬂaaﬂLL‘ZN“liqu LAZNTILIEINIVBDILUAR (ﬂ) ANWUSLUANEN
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LT reeTs, I BT b %
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- A "'. i F ‘,'Il - = g'l
J o Ry ¢

e
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4

”y

YUNANAFN

nadnazdvurannnaneduliinasidunaiiinanunasnelfunsoauashras

=3 ' o A Y ¢ a a P Y a )

PNMIANIMUIWaFNTEUaudnansUssnu 12-13 fadwns Suwdnede 052 n3y

Tnenadn 1,000 wa durvidnmde 544 nsy sauuly 1 Alansy aviinauszauna 1,900-2,200 wa

WaTKAEN 1 69 (20 ams) Fardn 5.4 Alansu azdanuiIukawniu 10,916 wa (Undin, 2522;
USean3, 2538; 91UIENT Way dUR, 2542; Kaosa-ard, 1981)

TS (2545) AnW1VUIANALALNISITRSLNTITOU (Wire-mesh) wazlaantunuadn
pandu 3 un fail

1. wavweive) WukahTduriuaudnanandennnnd 1.3 wuiuns Inonadnuis
(Well dried) 1win 1 Alansu agdsnuiunauseunn 1,500 Wa wazkadn 1 89 Juunuseuna
5.8 Alansy axdIuIUNAUTEU 8,100 KA

2. warwnany Wurafifiduiugudnanainiessning 1.0-1.2 wufiues log
NAANWIIEIUTA 1 Alansy agdanuiunayseann 2,100 Wa wazkadn 1 09 Jundnuseunn
6.4 AlaNsy xTIIUNAUTELIU 12,900 Na

3. wavwnidn (Dunaiiidurugudnaisadessning 0.8-0.9 wufwns lag
NAANWIIILIUTA 1 Alansy agdanuiunauseann 3,700 Wa wazkadn 1 09 Jundnuseann
6.9 Nlansy zTIIUNAUTENIU 22,700 WA

urudaneglunadn

NANSANYIYBY Suangtho (1980) edfUNMTUUTRUYEIT LIULARdNTIUTIqluNadn
TngFBnsdinuazieneise nui nadnifindausslusadiuiu 1, 2, 3 uas 4 waafiuszanafesas
35-48, 15-18, 3-8 uay 1-2 auddu dhunaaflifiudnasiivszanaiesas 21-50 videlu
vndmuiwaaniiunndedesas 60 (Kaosa-ard, 1979; Suangtho and Lauridsen, 1990)

AMUFUNUSSZRI9IUIAYBINaLaZ I UIULLAAnN18 TuNadn

nadnvunlugazlisuunaadadunanlifudaaetivaniwadnauingn wasd
wannfisiuniam $1uau 2-4 Wi wnndwadnuwindn nenudn nendidurugugnans
iy 13-17 fadwns ssfidiuuuiney 120 winse 100 e wasiinaiaidevas 25 diunaid
[ ¢ a a a A o I3 1 & ™ |y
Wuiugudnanuade 7-10 dadun liduiuniney 62 wansie 100 Ka uaziinaaTosas
46 (Suangtho, 1980) FadululuvhusaRenfuiunsnwvessruens uay dui (2542) nuin
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-"‘ w4
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NﬂVIlI‘U‘Ll'WﬂLaﬂ (LﬁUNWUﬂUEJﬂaNLQﬁEJ 8.78-11.73 Hadlum3) uﬂimmwammmummiaaau

50.15 wazUsuiavenailanay ammmasuumsuawaimm“uu pg4lsAnu NﬁﬁﬂVIll’iUV]'NﬁJ j
Uimmmawmmammmsaaav 65195 UsmmmaL‘UmaﬂaqLmawaaﬂmﬂmmama“maﬂm tﬁi

ﬂ?Ui‘Ui’N“UENNﬁiJﬂ'J"liJﬂJJWUﬁﬂ‘UT\]Wu’JULQJaﬂuE]EJlﬂﬂ

ANUFUNUSTLHINVUIAVDINANUAINNTINLALNITIDNVDINAFN

@ o aa 1 [ a & @ 13 a 1 [y A aaa o R

Wandn a1 uaziue SIUANITINNILANANAY LEB91nALERIR (Viability)
a 1 (Y} 1 & aa 1 a o aaa 1 2 aa <@ & aa
Auwaneeiu Iagnudnudandyuialvgasdainnuddingininuaanivuiadn waand
s uANgNaN 0.9-1.0, 1.0-1.1, 1.1-1.2 kazu1nnil 1.2 wudiluns Wensiadeumanuiidin
fawwinAuseway 41, 53, 62 way 71 auaeu (s, 2522n; Kaosa-ard, 1981) Vigtuuliiveg
ANUETUSTEI U InTR LA uANLETIRRINa Sulag Murthy (1973), Hedegart (1974)
wag Suangtho (1980) WulAyINU

adnunalngasiiesiduinisenginiauadn (Gsenad, 2531) UAkaN1VIAaDS
483 Bryndum (1966) Wudn mendan1sinziuin 65 Fu wadnuwiadn (@uniueudnans 6.5-10.5
fiadwms) szfinssenSuazlindlddunuunnnimadnuninnan (Eurugudnats 10.5-
11.5 Tadiwns) wazvualvg) (Furuaugnamnnd 11.5 Tadluns) wivdennanisuin
84 u wadnvuAlvelazsenIINNI YenINTNSANYIYEEIwIENS uay 1Nd (2542) WU
NaUWIAVE) (1NN 14 Taduns) wasuianand (11-14 fadwns) Afwdaunnd 2 wéa
Wity aefilesidudnissenaindtnavuiean (Weundn 11 fadwns) sdrefidudfynieada
Faaonndostunisinuues Banik (1977) finuimadifisiuiuwdadenaunn Aaglinandnsona

D

o

ADINUIUAUNA M BRNAN N ULABINU %aﬁmiLLuzﬁfrjmaﬁﬁLﬁumu@uéﬂmwumLﬁﬂm"] 14
TAALIAT AITITANDBNNDUNIY
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INNTANEIVBIBIUILNS LA 113 (2542) WU nuudalunadniinasailasidus

o A ) a Ao 2 o - 2 &

msten ftinissen wavdnsnsduln lnenadill 4 win esiudnsienasgn 41.87 wWesdus

TaluanetuNaniiwEs 3 wae Ao 34.36 Wasud wed19aInKani 2 way 1 wasntiosidusd
A1599N91 AD 16.41 way 7.35 Wasitus suaisu

Jaynnnissenassiuandn

Ay vesinnz (Embryo) sulluinios

o

A1598NABNTSVLIYAILATNAILIVDIAIY

4 1

wanslmiudIPNuaILsaveRudnnazNannaliisussunAanieldanmiwunzay (Justice,

Y

1972) IngUnAnisaenazaunaidudesazvesudnauusaidanadnnaildndsussuns

Y Y

lunsdlvesdn windnfifenadn esminuadn 1 maidnauwdaius 1-0 wia Fady
wefnauvefiduinsienuesdn Suudssslruidaindinmainesls taflenviendilen)
TngunAlumsufoRadnaludnunzuessuundiliifendeduaunadniivituuddimm
Julesiud Gazney, 2531)

Tnernluwdndniiniseentoy Tasidusiniseendn Useunas 15-35 wWasidud aandn
wazllainane 19nalunMIenUIUAIE 10-90 Ju iliuavesnandnliaiiaus (Champion
and Brasnett, 1958; Bryndum, 1966; Kaosa-ard, 1979; Suangtho and Lauridsen, 1990) Tl

a [y} (%} 1 A A v [y} < [ s
anvsneiuanmnslulazdadesiig Mneitesiuwbn uasladuniesuen (enad, 2531)

JadeuiltNeataenun1sIonvauNansn

anwazuazladenielu
anwuznavdadeniglumieg Mfegrdostumbn laun

& 1 1 ::1' 1 1 ::94} dld I3
1. wanunalaUzUunguin  Lagn1IvazienNalua a1 ueanINNanuLLGe
Avilaenn MslEssdenatsd (N 4.3) anunsawsnnaatasnainnaiiluante wiwanzd sy

o

nsidluiesujinsinerdestumdalddwuandeovinuy  limanzfiaziunldlunia
UAUR9 Wadwdadnnuunniilifialdanegs

2. auwdswesddontuluvewwa vimihiidarensgaduresiiuazeiniedi
Wdsuda  niedesdunisveadivesdnnzaosuanlunszuiunissen  (Lamb, 1957

Wijesinghe, 1963; Imam,1970; Joshi and Kelker, 1971; Hasan, 1973; Muttiah, 1975)




3. anmagluvesinazuazanudeinisnaniieliudaundn wiadnsentes
dlomndwnzveudaliundiudl Joshi and Kelker, 1971) ioanmnigluvesdnazdonis
Fssreznaminiienssuiunsasusadiudaianuuidadiud viefionin Afterripening
process (Joshi and Kelker, 1971; Gupta and Pattanath, 1975; Muttiah, 1975) Lmﬁﬂﬁﬁuﬁ
Junawangiiouszsenlanninudalnd (sewsd, 2531; Troup, 1921; Mahapol, 1954;
Champion and Brasnett, 1958)

4. durilavesudninasonsienvesudndnunn winfiunanuauiuazsen
IEAnTdafiunnnuauuiuds Wy wuflussmeduie (Wiesinghe, 1963; Keiding and
Knudsen, 1974) wagmi1 (Kermode, 1957; Gyi, 1972) w&Aanfiuiauds (Ory regions)
snfudaiisensin (Troup, 1921)

5. o1gveilifinaselosidusinsienvesuindn Jsened (2531) wuduadldl
91y 10 U Wiudalinfinaunine wWesiudnmseenst wazanuisalunistonsiininuéaldiiu
nuailiony 35 Yyuly

m~mBamoane
LY Ll L Lok
mmeaaane

29 4.3 AsRsRERUAndnlnensenesd (N) Ananeduenasd (@) Aduenwsduaninsiiudn
Togdvnnanaindudn
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Uaduneusndaiedivdwindeuicmununissensesudadnladnisfinwitdosuin
j. ; { e ' [ " L '
o wnansfflegdulvgenilunsnenunanisdunavienimeaedumeauusinty - §dliens
a3UD NS nareIdwInaeN WU ANNTL il wavhasadnsdkananissenvesdnla

windaderne walazlimnudAynenissonveaanini

a wva 1 < 1
ﬂqﬁﬂQUﬂﬂaLNaﬂﬂGULqu
Wesnuaadnddgmilusiunisen enazvhlmudadnienSnasaiiausiu

o

2 v o =~ & _ a0 o = = 2 Ao % v
Fuludeshnawieuudaneuniznnass inkiimswseuwiaifenaldaan 30-60 Tu feu
IdnvzEwen Wumglildndlivweliwindu Gdes, 25229; 38es, 2545) wag Suangtho
(1980) 51831u31 ladn1snaasan3suiuaansumiziisluninauiuuazluieslfiinisnie

Bn3einee waneIsweaguacisnldiiesinisionundnleanad

1. nsufufsdewdnlagldul (Water treatments) Tngnsudwdatuin wiwée
Tuihlva uwdwdaluthaduanuan uazainuanmetiiou

2. mswssudalagldrnudou (Heat treatments) lagn1saullanluLaIou
wazradnagloous

3. mawmssnlaenadd wagnisungiUdenuensen (Mechanical treatments and
exocarp removal) lasnisungiudenueneenmdelilawzidenly  Aamadnnisiiulans
ATt ufuAzRoveING waruNauUiontuig

4. msldansedl  (Chemical  treatments) ievibildenutavesdnaous
wazsdunisnsgdunsienvesutin asndiiliusenauie nsawnde (HCL) nsaiuegdu (H,50,)
ey (CH,COOH) wazaasluu Gibberellic acid (GA,)

5. M35IN1530nee3Toue W mslaudnluvgu nsudwdaiudiunauvad
wazdn n1sldeeini®ies) (Fungicide) Autudndn (Dabral, 1976) uaznisudnaluasazaigevis
(Nutrient solution) {Jusiu (Gupta and Pattanath, 1975)

ad s

L19991N35015199nN1599NLUARENAIUTYN LANA18TTTILAaEIT AL HNA N LANAY

Auly Suangtho (1980) 3189 undeliidsuilaislenlinasanuuey wazdluiisuinsgiu
lunmswssuwdadnussgila wazsinusinguanedn 3Bnswisuwanrate 5uuldunnsig
& av My o =3 Y & a4 My a o v 1 oA Y ~ o & ¥ o
nwasildlamssueslsias  Faunensuudaniulamseuduanlannindnaley 399 dunaaii
nsfnyIMeaeswsll Jsaenadaatun1siinwivesnsiag (2555) Anuanisiwdadnuiugin
1 AY @dure 1 Yu vihd 3 ase warhlumnzeuund A5ildAeslanatsazseniunuliiaiiu
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LANEINIINAITNIZUUUMITUAIUAATILTN LaYAINNANITVIAGEIVEY Suangtho (1980) ivih © \i

nnaaedluiesljURnis weasasUanselamall e
1. wdadnimunseuwisnemudou hainlesifudinssen wesaudalums

1ONTBINAA NMsEUMEEMNYT 50 asrwalva axldnaneu 1-2 dUani visedneuseaamall
80 pemwalea ldiauseunn 2 Tu

@ U 1 -3 v al = & @ 6 = 1 -3 1 v & @ 6 =
2. wasdnnAuANY aztiasitudniseenaniwasvalas iU osgusnisiens
WULAEINULLAAN AN LN SO ULIAIEAILS DU

3. anmundeuiivanzaniadadnazsenldifianie mzsdlufuiifiensiy
meldigamaliuszann 30 ssmwaldoa Jsaonadesiunisinyives Dabral (1976) viegenin
@ntioy

4. msfauenunveLdadnurasuraeenidutunouniny - avilvndlily
wiaznguuesmdniidausnuituivelndidssiu vilviannisunaudauazidoatoiues viilv
IFnalsisuuannTulasdaudazundamsazmnzuenty Weannisuistusewirandnlsdan
Wansnsuvaaniy

1 @ a wa 1 o Yaa 3 A LYY
EJEJ’N"LiﬂG]']NGLUV]’NUQUG]‘U’ENWU’JEJ\T]UJYWNE“IU’M Anlesuin (IANANAY) FAUNUY
NNIFRINLLAR

ASAUSNEILEAEN

W3 (2545) Teui whsdiRfiaadmiuimedifo wiadiululidug udiivans
nsdlfionadesfimafivinvindadndnd  wsedudndnagliudanndiud  Feiufsfoad
widnllFnnfigeludfdudnlinann uananiuggmadaniudatugguiumiziudadn
TndlAesiuan o1adinisartiliviunen nmsiushviwdalidwlazdelinisujifanuduly
UM waziiuszansnndety

MafuSnuImEndn (Storage) Msasifuwaniifaaieun (Impurities) wWu Hevura
uazdsdun Uuegtiesannuielifias wanezdosimuauysaigs Aelifisessosnisanzyhane
YBLUAY (Insect holes) UsiAanidelse (Diseases, organism or pests) Lagsaglug (Injuries)
Tnq uonndumsandundaiinnuisiudy mazduiuadaiisadenagasiilfiiamde
aydoodidudimuendy mutulundeasiegiion  duudadnddlianusotdnadiulé
arudulusidamsiiviila Faasmngaudmumadivine wineasulfiaafuinyisded
PINUAS (Sun-dried) utmiinuiinsiiudy szaudnfenuiulusdnaraunatuaui
Tuenevesggniafinindeiiy
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wionave iuliluenansiisu finsszuieeniad uazUaendeainuy dnifauveduq naeniu
wiasengg neunsiiluimgasly msiAusnwilagddl Kushalappa (1977) $18971431@71150
 Swenuiifievesudnalate 2 Y

dwsunmsiiusnwnuandnidunaiuiy (Long-term seed storage) 21nN1SANWUDS
W5 (2520) fqudtngaiuslidn Smindns Tnemeasafuinuiluduoudiltiunin way
Lﬁu%’ﬂmﬁqmwgﬁ 4, 0, -4 93 wATY LLazﬁqqu:ﬁﬁm meldanneanudusnaiuy walusa
Aukauarlumauiity uarlunvuzfidugamanadin gafh vanlva nudh

1. wandninuluwinlunansegananafiniUnegsuuumun (Airtight) @xnsaiiu
angluessssualauiu 2-5 U

[~

2. wandnubilugmanafinluiendufigamgll 4, 0 waz -4 erwaAled
anunsasiuliu 3-5 Y

3. wandninubilugeiluiesduiaamall 4, 0 uay -4 ssewadea Wuldu

259

4. wandninulilugeinluiessssun Wies 1 ¥ Aezgaydeninuaiunsalunis
J0NVUA

5. whndnifuliluanmeoudnatu Quvau) fes 1 9 Aeggaydonnuaunsolu
M3IBNNLA

(%
= [ LY

Lﬁaqmﬂﬂlu{]%ﬁu%uaLﬁ'mﬁ’umnﬁu%’ﬂmLmﬁmﬁuﬁ‘é’ﬂmaﬂamamﬂm srariulunig

9 Y
o =

UjtRdmsunsifiuinviedaiuglidunar 13 U Teswdalideununn viedeuiley

QU Ud

AITULURASY

2 a a & & a v a | = v o Y
1. wasnduasidudaumeaidn  Inun1un1sHaLAANEIINANAE D INLED

Wunan 2-3 Ju
e;'

2. ¥MN19ATIEBUNIANTINVDUUAANNLA AL WA LAEITAARTIATUFNALT
auy’iiﬁ (Cutting test)

[ = = a 1 1%
3. UsTAnlunseany weuTIglugne viseganaainuuiaivug waiussqly
a v ! Y @ 3 1% & ! =
nszaeusnAsy YaliAuaaliunuiundt 1
4. vhnshedhounasiiniveaudn Judoud Miuwdenasnsudahndnude

! = A gy a ° & aa
LLG]ﬂ%Qﬂ‘Vii’e)ﬂiza’e)U LW@iﬁUi%IEJ%uﬂIUﬂqiﬂigLuquiﬂququl&a@wm@%

< < = = o o 1Y val S v o 6
5. iuwdnliluenms  vielsaSeuniuwaniuslulad  srumsanunsadesiudnd
Fnnny wasktaadvhaewdaiugliog
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6. D1ARDINULIANTRFRTLAZ LAY WY waakazUain Tuvuzinusnw iy
ASIATD

7. dleasul vn1sdudieg1udnannusazuanIinin1snsIIIANNLTIn
Tanasnnteaiistls wnauitinanawininsliwdalivualulnesy

NNMIANYIVEY Keiding (1985) T1e1udn wandniluwdaiiiuinuliuudestlu
& a o A a ! Y e v 2 o vya
anmeANuTUIargmalian  MiSend Orthodox seed lmewudndniusnuiudndnlin
goumnll 0-4 esrnwadisa ANAUTeYar 12 @wsauuinwanuiidisveaudalilmluna
=2 N v [ = = 4 = ! @ o © o =
wiude 7 ¥ Faenndasiunsinyvedisensy (2535) inudl nsiiushwiudadnlunvued
Unatin wasiuliluwiondu augll 4 esmwadea vihliwdadnaseuiidinuazseAuesidud
& = A ! © o [ = ~ & ax @ o
mssenidunimelaaudeli 7 daunsiiushviudalussesiaaiios 1-2 Yiu Bmsfivinm
Liifinasiowasigudnissen

Usyruazdaiauamwus

Jgywnisianisiuandn

1. msmhedewanudadniudd lidulumudiszasd Wesan

11 dldwdalileeildilainudendmielaedninddenasimuinisuald
a ! 2 o 1 v = 2 o 1 va v A o
dnaunaniwdandwnhgluienana e nudadnveansutiliilainnsdndenuazUiulss

o ¢ o Y & aa
Wugvinlulaiudnndannin

9
Aa o [

1.2 Wasuiuwanlsivdadunisuiumaadeflansusiuiuunn vlianming
iztnanlsidenNazdiuan i unnuuandniiisiuiumdadenlansutioy

1.3 WeuSsuidisuiunasuulunisndandudliivdaduiisinduyuaiuée
° o v v o oy we A 4 & 2 v v 4 & 2 o
AnIdn Wmthimgdnalifsdennsdewanliduwuiiagdewdndn

'
v A

2. fildawnsanmadianisnegeunissenmaadniiiuuinsgiulaegldnaisuse

A 4

Sannsinzadlasdsiedddnameaeuuiy sdisley 3 Weu uazdeunizlurisiugguu
Aatpauwiey luiureaudasnisitwasdadunatieddu vinlrldaiuisaeanlususes
Woswusn1ssanvasudalaiunan

2 o @ o a v 1% 1 a IS v o aa b4
3. whsdnanunsaiusnwlugamgiiviedlswiulifiy 2 T windeenisshwdinly

U
wunideauialugmatain vluiendu Fadiswuuesiunidiin wiwdadndvuialg

a

waLlINUALIN

4. NsIRNIsAUNARLAATUSE NI RLNaNEAWARSIlUTN15ANE 98199599

q

fastidii

L4 ol
al -.I 4
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6. luedndnisdnasseudszanalunisifiundadnluuadmdalimunisusulsaiug
Tuvaziwdaiugluaundnwdnduiulivun :

a @ 1y =) d' = o @ a n:l' 1
7. ayundawdanuglifiniesdalunismiawuasfiulunssuinluginisesennen
Y9IAN FIAWANTZNUDENUINADHANANLUAR
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Jgymnisudnuanluaiundnuaanugdn

[y

fira (2535) eauitguassatunisndnuandnluaiundnudaiug

1. 91gvasuild
M yvaa B 1 = b a & o o
wildindiongtesnin 15 U alvinandnuandiuiues

2. szazUgnuasduliilusundawdanug
MMINARBINUI mundnmAmiusTTiszarUgning (Low density) Tisdndn
AndseezUanuau (High density) ?NLLﬁwﬁmﬁﬁmmaﬁwsé]’ulﬁﬁiwzﬂgﬂLLﬂU’Lﬁﬂf’mﬁuﬁmu
widuliidaddnalunsiannSeusendnszeznilneundniudn

3. LUASYINIIUASIBADNEN
Hutacharern et al. (1988) s1eMuififmueuvesuNamassinfivhans
pondnuazrasou wagmsvhaglutisssunaiidesninluigniivuuy uenTINtgmu
Funu masnstlan wasnuouiliEeAlinasensianswuReafiu

4. JUATIINENINNTINTA
nsuUsiuvesamavininandsvetudnanadld Wy Tauweg gniiu uae
NAS DUBAL AL UTENINNLNITOONADN LI ANITDDNABNLALNALDYA

5. MIHANNUTANTTTUYIR
Hedegart (1973) nanviNswaNiusmNsTTNMRIdesnUTTINMS oA
0.4-5.1 vieiadndosay 1.3 dniulifinauiuglaouuas Tiun & un imdeu uazuuasdug win
finatenamtuardmaliandnfiuuny

6. MITANITAIUNAANUTANUG
6.1. vAnsquaiEes ity Tsa wuas lnl dinag uazuyud vilviduldfusin
nsiaule ilvideentuastos
6.2. mafaslifdnuaiatoon
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6.3. nMsnTisvihisldiiudaues Swunnuaziiumdads mBAuwaae \i
nlusunsesesuliitosiign (e
6.4. nMsfndeniufifimunzanlunisdnadvarundaudaiug mselald

USuugaumasiiug 41

dulgmFeslunaudadninuldanunasiiinisuuugeiudiildiisaweiuainy
AoIN13ve liiiisnunipsguasiontuy fira (2535) senuitmsiinisdnnisiiuwasly
& o 1 a o = Ao 14 1% [~ 1 v o W
\WAndNoE19asId ualiszuuna wagldauewwinslunsuitgwdednvesnsulilifiddny
agulenadl
1. nsutlfidesadaunmsns wiednszuulumsdnniswdadnedaiiusz@nsnim
warUszansuaveliiuwdaldiemeiuanudents waglitinanmmaiugaans Tnesded
LY 13 % & ! & Ao U [ Ay M ve U v 5 =
N139ANISNISNUNATL A NEA TN sUSUU g U wasuraanlilasunsUSuUgLg - Feay
roslinisnannsnslisanuuasimnzandmsuuasudnldvdall Tnefinsimhesauludiu
a Y o & o = % v [ & v Yy A AN gv
piinAnTlumsianswdedn  msineusumthilunsiudaliuagnisldiesedisly
ANABINNUNENIYINTT UazhrunTUandnAdaaukazununswSeumdnaImin 1 3

s 1 v

2. MadnnseunBnuidaiusiifegudaliity Tnednidoyaduuiiuil anm
wndouiatadueiniawaziu Fuliifivgn nsoennen msfana uazieiesiiolunisiida
uwasiulufiszuialutasnsesnnenvesdn dedsnansevuegramnsonandnuda ey
flugnilunsdans waznaidedneg ietwaluldilunsfuusmandavesudnluumds
widasingg uenaniinsfaidenypansiigalavinnudluuoRodluiud wdeusisliniseusy

aganaLiies WeglaufuRaulaegfissd@nsnin uasUszdnsua

3. mathwelulaBniswaand e iBmnedoadede (Tissue cutture) ulilu
MsuRunddnYusH

4. msauguinanmihdnvonsuiilsl Weliliintvidonddndifinaunimanis
fugmansitelilunsugnaisemulifissmetunnudesns Ussmelngasdeddinsnaunany
mandnuasnd e Bnmsliudauasmamzdsadedomugiuly dwsunsassmuendo
whdnlildnamsiaindulasimsfiay  iearldfunsatuayuisaansedesiiogunal
uazemsngaieiuasniommIosiounSudy
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AoldndNIzRIONMEINNIUGALE 7 U TUaulle 2-3 ifou wietut) Fanvazn1TIenAINaT
inalinndalaivualdaitats narvsennsuaziiulawazifontandisennas vilwndd
Penudsfiawiadnuin 91nn15ANYIVEY Bryndum (1968) wudn ndndnlundasmizeny 1 U
fidurugudnansszning 1-30 Tadues wavndrdnlngazdundrwwiadn ddiawnsadiay
andausisvinirdmsuianls anveddgresanunanitswendilinengs eewnain
nseenlinsouiuresudadniiviny dmSuniswiudadnlunvasmzvunnlvgroieannis
gaamnssuUnldl Sunewiiwng Ymieaidne wudn lussesnan 1 U vhnsudandnlavune

= o & a J 7 = a a J
Wnzaniesiovaz 4 vpamdanwinuadluwintguy nnsfineives ofw@ (2526) wui Tu
nszvuNsannadnvasgudinzdindldniawie Swminaiune sslimsgadeninludng
a = v A o ' < I3 a Y av vy '
Nasdafovay 99 Wevhnmminuudaly 100 Wan sudnndfnlavuiamuizausonisugn
Wes 1 nan aelusseznan 1 U witdu lddeslassnanldynniivuisasnasliluwia
wnzsely wsiznissenvesudndniliadausuasdionsinissendtuies
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o whuatld nwesnsgdamihvneddeuosumhnnadniliaunsalgniildinédrediaageneg
- usefnuesnsdniludnuannifisadgndnlagldndige wenainiinisneundiisenlmiesn
- anudasmgiimirdnsenvuuduiuluiieannisunsuesluntas wseanulaamizdissle

inziiteniséhedilaensdluéretiasgs Wudnuumamislumslduszlesdndaliaudnanin
wnuiiagdaeglignidonimenselivniadnuseadenaniesludnmiled

nMsmetiudniendnnddngadunisndandlianudalaonss vilagnieug
wnedaitutneumn 2x6 h ussytanmngtiduRusunauunauiuuasinaukn Sadan
5:1:1 $andueaasunlawunuanifvesiu faumieieiadfiuunaudn iudaiikiu
msudthadufumannuan 7 fu simgasdaumnefiondestuienfuuasinvislunseus
wine whdaliuty nausefuvieunauikiunag sawniy wineedusenudansin 1
duani Milevideidoudelionny tudefiFmendsinuuuiaen felumedilugaiindels
wazsiunssaihguuds Wiimauunagilunou mnmifudddnndnadlusudnaduseusliuuy
fun demsseteite mashwesmniosnugniiulusazAuszunedilidv mndiugndes
vhnslaunanainaseuduuuundinfutiu WemuauUiinashlined dondliiun

Tomnanszlanean (AWA 5.3)

A7 5.3 Mawzdindigeanuinlaense (n) mMsmnzdeaalad (@) ndrfluanzausenisdned
(@) NMsvinselaunaadnglind Wusm waziuely (1) Wanselaudlenddadnls (@) nanfiudausa
nEouuLAuAUT
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n1sveenuganlagliandewe

Y 1 o [ L7 d' A Al 1 [ v ! a
nsveneiuglasliondoinadunislddinaug vasivnldluwde laud s1n A o uag
& A v 1y Ao 9 & v 1 A 1%
Wewwe legsuldlminliasdidnwasnaiugnssumileusuninnlsents  dufelassaiiaves
lslulvuveswulinfetulniszfidnwaswuieaduduuinusznis suliifalniGendndu
£d a LY Y ! o [ ) o v 1 a U [
anesudeIiy (Clone) MsveneiuglneliedumadudunaudiAgogisdslunsusulseiug
lngawizegealuddmsiios (1) Junsdhvduliifislszasd  duliindaimunazsiossin
4 1% Y & a o v sy a A v o Al 1
wselnamemsizoaun anduvdaniamisavensiugienmsenlaneraiiluantuiln
wawsnulriasedlasialy (2) nsndnduliniidnwaugnaiuguuunililvdauiunniu lnswme
nsiSeuiisudnuazvesEesiuaee mnusazaesuiisnnuiuiaisiuas dunanlngeais
I3 2 o Y vvdo A Y = o & W v sy Y ya A 1% aal
wazn1sNuLdndiuIninInaulinAndenuadsdnludeseeiugsulingenudilaeds
Liodemaiiothluugnluaundnmaniug (3) Yien1seenneniileatatios Tnemluduliiviia
NNsVEIERUGMERwmIaminageannendieagdiloy  lnglanizageduiloiinvsenn
Jndruiiosnaenvesiuliniienguinudainaziiuiavaleg Mneeunavesiousoniuly
JelfimnudrAsonsnanuanvesaiundnudn Wesnaansananliswazluniswaunas
I3 [ oY v = Y Y v 1 [ Y o a A
wagmaivanagylaasaintiesanduliinnugaliduin @) Wunsdesiulse nsdifmse
mansulinfiongunudiunveneiugvilivandedsanvindunsewnaulilusses ndudusiu
gould (5) Frensegsenvesiulinlieaduiudanusssunild suliiindaudwdndu wanly
anysal wnglisen visluliudaae awnsathunveneiuglaefasenle

nsvenguguuuliondemavasdniilanatedd lawn nseeuis NMsien n1smne
Weadalle wazn1stnt wiazdSlvumaumnuendewazyseleviunnanenuly dvewugiin

Wnefunsneufsdninliminganuaglifivenanazsinislunlyd wsgluazainiastuduly
soufwililaeunfvzlinnugwndinugeenn @esunsiendiisous wazsmnilanaglang

(% '
a v adaad

U8 UBNAINUTITITauNV IndekazasaIn
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WunsiedudiuusnamvesiuwllifdndonBluaauudune  Eodliaiaun
Fundusuilmilaendosyuusnandune  dvsumnuduanvesmsinndn  wuilasinis
Uulgeiusaniiann s s Ranmane s Budiureansnanss as.aenn yia Angiumans
wAvenduinensaans Ussauanudidalunisinmdnadausalull we. 2500 TngldRsRnm
WUU T-budding (Boonkird, 1964) winsveneugdnuuulsledema Guthuuszgndliodig
3eflul wa 2502 deldlumsnunuiuduaradsnunaniuionalvgtu lulasenis
Usuussiugdnluafaduldliisnisfinnuuu Forkert vinlagldiudeniiilinoonainduans
Fruielamauiindaluisilddmsunsinmensmnsegrunsvangluadodu (Keiding and
Boonkird, 1960a) 33SAAALUY Forkert ldsnauded w.e. 2508 Lwiwuiﬁﬁﬁﬁﬂzymﬁu
msﬁ@mﬁlﬁmmnmuimﬁuﬁ ?z'fqﬁﬂmmimjﬂiw putniagsnde (Hedegart, 1971) 31nY
wa. 2509 udusndauAeunnliis Open-two-flap FafuAsNUTuUTIINAT Forkert Tnesin
Wasnasenanseandmdulinludesnun Weadsnoondosduieiuuuuayansvossessin
Arualiseinasiudeniilnesni (Bryndum, 1969; Hedegart, 1971) &1 Hedegart
(1971) Sianuiiuaenndesiuin nzautusmildanausiug uaylilinaind1s Forkert
soundnuanel Sumantakul (1980) Ssmsduduinnisiamimeds Open-two-flap 1TisATan
dmiudnluvazduaunseitalul wa. 2524-2525 nsinalngda Chip-patch () ognunun
vaaadodnaldng dmsunsinmdniglvivhlrieuasnginidiiae 3 wih (Kaosa—ard,
1983) G35l Agnldosnaudstiagiiu

aunsalnlglunisinandn

gunsaldwsuiamiinsmenuliesuandeatusadusniisidunsioe Boonkird
(1964) dpslifadan 3 1w enguizasdsnstu ndmAe Taaslvgidmniudana
fadunansdmiunnusisiune uasinaumdndmiutauazuden daannduiidesiia
wazsnuiviazenegianeseninnisinm Fedesdiiuduin uenandinudidadesddluteniia
813 6-8 WuRwmg dmsumgun WenUalidalutensn nszavluviegananadinlivienisening
thalufn uaznaesldgunsaiimariifieanuazninlunisien wazgunsaling dnns
WasuwlaslutaflodSnsfiamivasunnnisinlunlasugnunfavumin ndy (2544)
Iuugili sunsaiideunieiliniounouasiiofamdn leun dune (nihdn) Awn dmmes
Fonvheiianesy ald wiuliisestn thede gaanafinuunn 3x6 i1 81930 gadvuIa 3x9 17
feussyTanuan daSesegludeumist
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Aunadniiylunisinni

lursusnvedlasenisusudgsiusdntu msademundnuiaiusuaraiusuiugay
vhnmsUgniuneaduiuineutszana 1 Y udTshuunaninnends Favut Wikanisinn
Aannuazldsililiaiaueviiliendensussiiunaiieiouiiouaeius fesn Hedegart
et al. (1974) FadsuliitRnnuunidn ey 1 U udiedgnlugmanainussun 15
Feu Fsiidoriniimsdamluulasignuansuszms uenaniliunisanszozaiunsveneiig
910 3-5 U wideies 1-2 U siliiilddsdienuasiiauemnnndt msdansmneiauusiliifon
feni1 vhawlusildBeauioniinsieunaiuds Wsauddesaiadeunzd uazdosuds
ndliidugs orgveavidliidusunelunisiam wuhlalldsifniiony 1 Juidu 39 Keiding
and Boonkird (1960a, 1960b) ldHumeidumieny 12 U wWurugudnarsszina 3
wURLAT YaUETUSEANS way $1used (2543) wuth aunseliiviieny 1-3 U 18 iissusideaden
PaTvzauvinty

Uagtusiumenldlumsnmdnlaliinidnidiony 1 U fsunfeglifimsmediudn

Wordnuhdmiuldaen esnldldunnluustas? faduidiitdmdenuassiunumiuun
Fmnzauanulaimzmindnmly usmndesnisweseumindmiuianilaenss lnsy (2544)
wuzih3sdansulasmziiuansisainniswsuminily Tnsanauruisiureanswiulig
sygviannninseIeumiund Wuuszana 1 aseefiudl 2 mauns ludewinisasly
\flosanndfialivihdunedeivuelngdrdelusenigldndnwndn wifeeldidudune
dndonanndnfitlvualvgiiduinugudnansiinesinUssina 15 wufies  viseldenlsil
PRl UTLIATeITRE iU FauRssInuaLIesnTNe Idsduvesasulieniniy
Mee3eniung Uszana 10-15 wufiwes wislddmsuinnfndisudiusnnuiioze
Uszana 20-25 wuians vndenuula deddfueglutlagiuliideuudenvessuneiiuinm
willorasnUszana 5 wuiwes Wsssunaiiaueniuszana 3 wufues dWethuiuniufa
(Kaosa-ard, 1983; lw3%, 2544; Pianhanuruk et al., 1996) mn@nsme¥s T-budding, Forkert 38
Open-two-flap Msw3exdunavzuanssiusenlumuiina ity (Keiding and Boonkird,
1960a; Bryndum, 1969; Hedegart, 1971) druwiiildladvunaunsaiulildlasnlususely
Tnemunl3lunsiedu udlimsiiuBuuiu 3 Su (ndy, 2544)
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: _- miLaaﬂmaﬂmﬂwuﬁqﬂ

mildlunisveeiuglaanmsdndenuild Tnevaluazdesimsiiuimiievens

v [

fugseluamufiortu Awnermagldanausuiugild madenmiuaneauduiinadsde
FunalifoudEuusnuonisioni Tas Boonkird (1964) wugin3smadenailii THdenfm
91y 2 U ligeuvSeuniiuly guaminaisanandnuaznieuen Wy dndu jUsnay
Lfumden awaUsznadsiuie wszafithudesdnadensidulavesdnlueuean
nanAe  Muiwesianithunaniunazdimadnvazifufanuatsd  uisiiAuainia
sousglawiloundund Tugemdslny (2540) uuridBnisiuieh TiAuUaneRandndy
vieusUsznal 2 vn lnedanalilmiiuiney aiviundnuusunoldazdeaduniiGy
A daulmguﬁamﬁ'ﬂ%LéuwﬁluLﬁauquﬂwﬁuéLLasmeﬁuﬁimﬁaummw (Kaosa-ard, 1982)
fadduag fuanmgfionialuusiagiosdiduandatuanmelifsmamiede luraaiou
fananidutisnafimngausensaiiunmnda uiAsifuinanulldiiiGumatamse
fandulildlaevunlunnedenvdorhsduiionszdulimualasfiidliufmneuazaiunse
AuldOudon (Indy, 25044) siedl Bryndum (1969) fidadunmnin n1sunnmivesdnluaiu
ystuseny 1-2 U \Annouqgiam uaz Hedegart (1971) nanindumdidivualugini
ot weetie uwimiinanduuiifuuiliteivuadnuasiu Tudmveamsoudin
Tugausnvhifudeutnedifidu Taeliiadennaeanisuudsemaefensyauthuiu qulas
Awtsansdsetiauarlududeuussyndes aqudetides lun1svudamisernimaansadng
Adlanlslaeduanefsieluvidendiweiu Ussgnamanain (Boonkird, 1964) uslutiagtu

i a T 9 va & 1Y a I3 A1 @ a
NUIN LWEJ\TWilIU']IV]ﬂ\TNﬂ'ﬂNGUU LLﬁ?UiiﬁgﬂﬂUﬂisaaUWNLﬂ‘UI‘lJVIﬁiJﬂLWENW’e}

aq a [ v A
BNIIAAAENEAIYNUIN

nmsAnadnyiladelneidowvdonldifuusuruinenussana 3 wufmns Tadd
VDI ANDYFIY Efldhurenieliiinundeliunyeenliinzinmieislalmasenurunuuy
Feafueme  usvunueenauansaiutie (ndy, 2544; Keiding and Boonkird,
1960a, 1960b; Bryndum, 1969; Hedegart, 1971; Kaosa-ard, 1983; Pianhanuruk et al.,
1996) niilumuuusesunavestuneiiwied S unile dewialfiudenveduneuas
wrualinsety Wuwiunwazdunadie@enrddiuiy (1nd 5.4) 338w wziunlndaly
oniu3s Forkert fildwriuddonTamlioufin lutagiuvdsandnnudslildgwaadn
Tavunn 3x6 wufwns dusliiefuasdusasdesiuth samdsniuaulaliadnus
(lnS%, 2544; Pianhanuruk et al., 1996) uasvezusnldlunzniuaz@onlunisaseumdnli
Falgwarfuegned (Keiding and Boonkird, 1960a, 1960b; Bryndum, 1969; Hedegart, 1971)
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2T 5.4 Funaun1sAnad@n (N) MSWSeusune (¥) vunzauseni1sinan (a) Hausunatazaiuy
sUld (0 Anenuusumenouiumei@onying (1) mi1Ann

ganaunzanlunsinadnanewuga

Boonkird (1964) wuin dnannsodanldnaeaiadudluggudssditymdesndn
godu  dwiusemdlnetisnanfidngalunisinmEuannanafousmeuiafiounguniau
e'z”fui‘]uﬁmﬂmaqaué’ﬂ ADNAABINUNITANYIVDY Keiding and Boonkird (1960a, 1960b) wag
Bryndum (1969) us Bryndum (1969) Tmnuiiuiinisianilufeungadnieuiissuinau

awlinaneliuasinilunivenisuinisuasivinig wazlinadusetesluggiu wenaind

Hedegart (1971) wiugennaasiu Bryndum (1969) 11n1siaailutfeungadnieuissuinau
ylsinanlunsfiealauiudy wag Hedegart et al. (1974) na1vinnisinailuiiouduinuii
weew ngldmindudiuneilinad 99 Boonkird (1964) WUUMANATINITNOYUAEINITD
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Analsnainitggruiesnn (1) Wutaafimudsusuasdslinaviedsiuey (2) ndasunn
pdwsn  dhidsasedEufiuiuazihmindidaniuarensiudeen  vilvaendenlielae
Livhlmdedonigdens (3) Thidswsadliinnweiivvadunadaiumneuiiosnd () du
PaFuFuggnIaLEule mﬁLaaﬂuﬂ'ﬁﬁ@uuﬂé’ﬁ”’qqqma (5) Wurrananfivangan azense
mevha laifigauazuuassuniussmineujoRnu uas (6) dursillignifuly silvindnlain
vdafoungqunay miuussaznanuaud wdonnzaisouneuaziaUni nshaRmEni
Fedumamazidonan uiddidunsfnniudulufudluinguss msunswdenaindune
uazseenanAwhlden uazmandidnazdeseglutiudeionuuyiliilenadiazusine
AoufimazrAinsizeglutaenisiu (Boonkird, 1964)

INsSwaveasaedudniuaua1salunishnnn

AanABNAulAsINTUTUU TR ugdninsRnauiliidniiedaadrauduarusiuiug

q
[ v 6

aundniudniug uazdue vaneads Tnesidunsasusniiaauansansfioed iy 11 aedu
(Boonkird, 1964) NMsAnmUURNENIIWIL 25 @efu (Hedegart et al., 1974) uazn1sannly
Tassmsufulgaiudiieasaausiuiusinnnd1 500 aefu sudimsinnileansgisting,
iUl lunsmageuuslsian (Auysal wazAne, 2550) 9 100 @1edu wilinudndansna

YDIAYAUANADNITAAAN

dnnuInasulun1sinn

TuthsusnvadasinmsuiuusniusindddiBugnsuneaduiiufinlasgneuyssana
1 ¥ wdsmnihniusiusania Feanmiadonfiendensmunumdinisiamiiaderiudiia
Tunsfinniegeds Tnslawizanuduludiu guvgfl uasuasuan uazlinadigasiiunn
wazsuldlldanaue (Hedegart et al, 1974) wonand ndy uay $1u559 (2539) WU
fnluulasgniuavevdnuesnsiinsesdessminsiuianuadunedslideudeituie
ety (Incompatibility) uagd@esdwihaelaududnlumundnudaiusdnde Tt wa. 2517
Hedegart et al. (1974) lfUAsunl#iBAamuumudigualuSeumnzdneunistheugn
Tuwtasdsannsnmuauaniminadoulivanzaudonisideusdovesadldunnnit  dulid
mwaiiaue fudiFainnnit uazanszeznanmsaimusanudaRusuayauTIiug
910 3-5 U widewfios 1-2 U (Hedegart et al., 1974) Wunaviilvnislideusefuiiomeniu
wazdesuivhaelausulumundnudatiosasiie (nfs uay $1ussd, 2539) uenanilnie
(2544) leaguIsnsauaannwndenven1sinalidn nawInAquRIMILgINaIaRNs
Anlutinglunszusnmesadliguudlaiviauds sndwihiiiamdarusiunggs mstind
adlugamzdlasnssaztsantuneulaglidestindlunsenou faosiifesnenszusne
wazgamzdlilufisunmeluSounnzdfinquiominensaia 50 Wedlius
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lugrawsnvedasenisusulseiugdndadunisinailuwdasign Boonkird (1964)
\ IFuuzin msveglsedinuazazenn nsanmndui mMazuant senassnuaaneuiiay
Thandutuguuy uarlimsinavnzdunninsisduardraindoarad fudsesdeurenia
Aatuaely 1 dUai uifiorusiulanasuassld 10-15 Su neuflaz@alunzndnuasuns
Fenoon Tnefeasiunmaaeunasyaeisiiunnaindune destul uasdiides dannsqua
Swwihldazanuasiety dewasusnldnsinmuumiluGoumngdn Fslndy (2544) wuzih
Piesliiuas 1 e HunaUszann 1 Snv ngin1sinn Lasdosmsianiuanandune
Swulianfiads wnadnadudliRunggmanaineon ietlostulilviniuh nsdilnglu

nyelvigneldagunizdila wenaniiussana 1 wieu vdsnsinnliniaenvidiuneglin
ganuazuafnn 3 ey nszAulindudwnsdaeiiuuasazsaiidesas (A i 5.5)

27 5.5 n1sguand1fnm (n) aseugananadin waziiuluSeumnzdn (v) danfiuanainsuneiia (@neisd)

(n) Wagewanafineaniilonud (1) nafnaeny 3 ey
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N15ANA1929I9UANUTEN

nsfnsmsRnmszvieiadntu fmsidefesnsufelasgudtisaiusdn vinns
naaesinadnnah (Tectona hamiltoniana) asuusunevesdn (Tectona grandis) \unadi5a
Uszanaidesas 51.50 wazileviluugniinssenmedesas 3833 uandlififiuitanansadaman :
aessiatufuld uazaaiazanunsailuldvsdenilunsthaiusdnldluowen @,
POl 82522

msliwausaduiiafenuvasdn

¥ w.a. 2522 nidevesquithssiugdnsenuin Sslaiwunaiamslideudedu
daenfuanmsasnlusiadeifuresdnes @suny, 2521) windiainnnsasiaaeuetis
fthu nfy way S1ussd (2539) wud Tumundnudaiusdniiveneugmenisiamiinsla
Lﬂ?iamialﬂul,ﬁaLﬁmﬁuﬁiﬂmumnLLazwudwﬁmmé’uﬁuéﬁ’umsﬁmmﬂuwaaﬂ@ﬂ adluidasian
ArERaalneliminduduneluSeumizdineunuiniamslldeudo e morfuuay
Fosdvhanslaudutiosas (1w 5.6)

Aid 5.6 Jyndinainnsinan (n) funssausindinn (v) aasgsinidune (A) Jdelsadnsosuna

(@) linusesmadsinulansuiliinaindunevsely
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N3LAUSNEHINEnAAaN

awv A v <3 Y o a A a & ! A & < Ya
ITeRgIiuMsiuswERamnuIEies 2 a3 nandfeasasnnulilanu
melugamgiiviesnsuiheeanign wuldnsnisuanaiiieslesas 27 Wiguiiguiun1sanaian
wiugnlugalifieSouar 98 (Hedegart et al,, 1974) uasd1ussd (2544) Anw1IBussyiiuvie
wihdnfemitemsuuds tnelifaquazgamalisneiuy wud1  wddnswdaszninmisiiu
gaumnfifavdwasen1sndn1eg198s nanfe samgiiviewaznaedldiiuia szl uumining
! Y& = a ! A’ v o (3 A a !
manniTtugduganndailugeinuivesann uwaslussesiaa 4 dUansi afndesnunneu
wivefifnvardousewdlifinaronssaanendinisugn whdnfaniausavudmseriusng
Igagnsiles 4 dUavi Teefianudidinlianas anwnsivlugamgives winldddvesnu
2 ada - o @ Ada Y v ¢ Y ¢ aaao Ada Y v
Juitfazainiign Ussndauasinwianud@ialiunuts 3 dawi wilsnsnwenulidinle
wufiaauazasfiande tganarafnvieumirfanazussylunassildauuds Fufulduiu
a8 tey 4 A lneddnuiumniiidinmie 9 winviavun 10 wi

$24 = a (Y]
Jodelunsinnngn

ISy (2544) way Pianhanuruk et al. (1996) T189uUanNINSTausaLly
Watheniukazwasiwivinatelunenaaaldanuiannisaanndelivecdednanausenng
NAAR NAIINMIAARILTIABMTUNTIERUYBATILANAINAURDINURBIAATILEY YNEULUR

aztagazyinlmintafwiegreuininduldiduladuundudiuniunfeanivssly saiudes

niRdevstratlosuimdinsUgnluiunandiy wenannimsiaadndeenisguian

)

AUt g IsazUsrauanudrSanudmneifiinun

nsUszgnaldimatianisiaaluruiumsuivuseiuddnlueinasliignisianilunis
wanndliliioadamundnudaiusnnus (Uszans, 2538) maadsutamaaoullsl (nfy
waz aAvIA, 2544) waznisassanusuiug (Insv, 2544) waninuInsRnaniiveldunay
relmAntyvivatsuszns Sallanunereu@nwmisnisveteiugisou wu nstnd,
(Pianhanuruk et al., 1996) uaginsiasaiileide (Bunun, 2504; $1us3d, 2544, 25060, 2546%)
Wy agslsnaunsiandnidinsdianudifgysonsveneiugdnuinineiz Pianhanuruk
et al. (1996) wuihmsthdusllidnitiengunndedimsinmisanegidiisouasou Astindn
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Uanelgaantiosvingy (31us99, 2545) ansaunmnavzdudanisiauiseveadiows ety
winwu msteldldluemsuaealnl ansduinall glifiuszaunisalonafninludeludeu
& X A o Ay | a o P P P '
Wasnannsvenan@enliazens Felvaunnenainesdunals AsasdulnanUasysanin
1 < (v a %’, 5% I3 ::gll =l a a aa =
nganazwnseantUlusmsludnvasdiiniala  widdueswisuuaiitessidyuuasdl

wdule (I1us59, 25460)
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(2) Fudrunsldsududuinianazuiy 910150 FUNANY
Wodnuwsrstudrulrtvuimaniuly fudruivenawnalunouiaznauausssao1nls Judiu
anwauzlidnlngazee Josiulneidenvenniivunalng@uie iinunlun1sfaLaaduaIunTu
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Janggananmusale

(@) Fudndinsivladesiuly wnanvatgaimvglinsiuwide
UIBudufauiivenenddeazoniud ualinsnevaussssemsiiedntes vililianunse
desbiasaysioluld Snannguilsioradululs fe Fudiuerafvuadniiuly

a v X A a1 & & a a
(5) Tdulerunseddguluaeadlusmisilueinisiinainms
Yuaulvnal

2. STYTVYIYNIDNNIIUIU

Sadadefmnedesinuiiigszerveouds lihdudmiduandusinseu
wiauA vieidusenseu awusuanmlidrivaundeuneluninsuiidnuasiviloutu svoy
vgrevFeriudunuuszesiiasrhmsdaudaiode udauhlubeduomgnsingg il
dufimuanionieunnaniuinnduduniqu Fadudmnevdnvesmamsdsduszesi
liunswiinenaseaudsugnsomsdmiunsiiusinadu  linwialigasifoiiunaonnis
wedes (Kyte, 1990) szezvensilosivhlinanzidsadeiboidefmioniinisueeius
8uq swvnldausananduiidenislasuunnlunasudu Weldsuumnnneiazih
Tugninliiinsn uwasdreeendgnluniends (31ussd, 2546n)

fin1sAnwdetadesineg AddnsnadensiiuIwuileednlivainvany
Megil ansemns wilavesliudiu Tuutuiidedurin IuuativesnsWieudieems
waraedy (BAWH war AW, 2535; aunda, 2540; JuAwI, 2544; 1US59, 2545, 2550;

Apavatjrut et al., 1987) FINANITANEIE] RAIU WU LIIIEOAAADIIULEZLANAIIAUAIL

2.1 gnsomnITEegiiudIuIY

grsosTilumsid U hmsmeaesdvlignsues MS iWumdn
uivziuus sefuaadudy uardnindiuvesasissmaiulefieglungulelalaiy 2 via
fio BAP wae Kn Tnsannuiduduues BAP fldfegsewing 0.25-10 fladniusedng uazanuidudu
Kn ﬁlﬁfj’@tﬁw’m 0.125-10 Jadnsusodns (@uwis, 2540; Juaun, 2544; I1US59, 2545, 2550)
ﬁmamimaaﬂﬁi%’miﬁﬂmilﬁuimﬂduaaﬂ%uﬁL‘ﬂu IBA way NAA WNUNKNENA18 (@UWS, 2540)
UBNINOMNIENT MS Wevnsgnsoun 7iinsmaaedhd 1uA White (eA%7 uas fisila, 2535)
ey SH (Apavatjrut et al., 1987)

NN IVRaeGelolavendn 2 audu Juaun (2544) ldeagldn gns
gV liiindwngenlaunigafe ans MS Nldgasluu BAP 5 fadniusiadng uay Kn 1
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Taansuseans @ sNulFdIuILeaALaLIIUILTRD B1SLAY BAP 5 Tadnsunaang

. »

4 sy Kn 5 fladnfusiodng wivildAnensdnunnianfeiesas 100 usdnssd (2545)
o wuthwendn 3 aetugdnsenldiluomnsanstl ud 8n 2 meuiuansenissuileutunas
insnaedlaganANUituYesEnsiuu BAP wmdaliies 0.25, 0.5, 0.75 uag 1 Iadnsusedng
wagld Kn 0.25 fadnfusiedns 91usd (2545) wuin wdlifangiudeineg wulaladniinisly
gosluurututug vauriinaaguves aumds (2540) wuin ligms Ms ldeesluu BAP 2

o I a

fadnSusiedns Widuugenuniign

22 Bvigwaved BAP, IBA uar Kn lugnsemvnsiillsenisiiudnuiuvasileitedn

Juen (2544) wud NN BAP $audu Kn Tussdushaglisuudeuay
ANNENBEAINNTIINSLAN BAP $3fu Kn luseiuge omnsivinliduaudeuasannueneen
unfianfie o1y BAP 1 fladnsusedns Iiivsegraied uaziileidy BAP 5 fiadnsusedns
S Kn 1 fadndusiodns anunsadniiliiAndwousenadslsinniign wndu BAP 5
fladnSudedns Tauiu Kn 5 Sadnsusedns Siuseauazsuudorsliiiudy wigviilvian
9138 NTign druanmis (2540) Anwwaues BAP safy IBA siemstnihliAnsenuasde
MNMTABsEIEe vesiunddn wut a‘l’ﬂmuaaﬂﬁié]’mﬂmﬁLgaaehuaamummiqmsmq

o w 1 v 1 1 o

laupnansduegnaliteddgy wrdnuudelinnuuanansiuotlitudAgy

2.3 @gAUNUNSHININUIUYDLLBLED

Tuensgasideniu dnsanenuaglidiuingen uagaugUaneAaiy
(Auds, 2540; Juawn, 2544; I1UT59, 2545) LLavm'imauauaaGiammiLLavaa%qumaaLﬁm?ja
Hetuagfuanmeaiiodeusladudug nann (Devi et al., 1994) uenainil S1ussd (2545)
wudn uallsl 3 aneniug T6un V120, va73 way va7s evauedlaflueimsnszdugns MS iy
BAP 5 fiadnsusiedns uaz Kn 1 fiadniusiedns lnendngenls 5-6 saasedalunaniiuy 7
Fu udidlothandavenluovnsgns MS AN BAP 1 fadn3usiodns way Kn 1 fadniusedns
gonnduvzinnnAuln Tuaenan 2 aesiug Vo7 uas ved uaasenmsanluuisvinuaziulé
anfudulvg) Wevhudeduewninszdu uasvganaiulaluomsBagen mameasafiuihs
Inganerududuves BAP as 1u 4 szau fe 1, 0.75, 0.5 waz 0.25 dadnsusiodns us Kn
ATl 0.25 fadn3usiodng Llon13Bagen wuin uiazaneusinsneuaus e UANSTY
Taganestug V120 Baven uazdulaldmuensiid BAP wag Kn 1 ludwsndiu 0.75:0.25
0.5:0.25 uag 0.25:0.25 Tadnsusiedns anewug V473 uway Va78 neasaanizly 0wns 0.5:0.25

a o

FINUI HAULAA ez V8a anunsatiulalafluanmsniionsidiu 1.00:0.25 Jadnsuseass

wazdaufiudugenlatndluemsgestl lusaen Vo7 liuanseinisnevaussiifsesmis
anslag Lag
U
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F1UIUASIWBINSUASUE 8 MNT R LURBN TN AR US I an
g P a P o ° & Y] = 1
WNUY Wedeugegamsyng 30 Tu 91U 4 AT (@Unds, 2540) FWNIINNITNAGBIVEY
Wirjodarmodjo (1987) finuin I1waugendniilaainmsiuieudneanns s3u 5 A1 109 45 Ju
a o 1 1 U aa 1% U 1% U o I3 el'd v M Y o o
Fuullue A9 UNN9EDR ASITIUTUTDALNATDY 31USTY (2546n) DDty biladudnuiu
ATRINSineLleelagnse winunsdsslaBednmnidedusmsifuudiveneseluGese
Fnszuzuil eifozhaniainInauausstikazuiisy vseveinll wazwuzilvaduenmis
(31559, 2550)

2.5 mMsdufgugasemnsiumsiiuinuiuvesiledes

o I3 (Y3 1 e’lj d’lj d‘l [y 1 e‘l E% a

1553 (25460) Funanuhnsaeiawednliaansareglienngnsise.
udveneaeluFesy 1o awnndeslusmmsianluladnszesuiiazuansoinisnevausstinag

= = 'y} ¥ ) d‘ £ e’l’ d‘l’ d‘ [ 1Y [y

w37 viseveinly waglduusthgnsemnldideaileednlussusvengegieiu 4 gns mu
anwavvellelgaliu wayinguszasinsiaeenall

(1) ewweundltomsgns MS 78 BAP 0.5 fadnsusedns uay Kn
0.25 4adnSUADENS

(2) anInseauvennsENIoMITaNs MS N3l BAP 5 ladnsusedng uaz
Kn 1 8aansumaans Fuaun, 2544; 3114559, 2545; Devi et al., 1994) 1iaLdaNIN1uN15La8991913
ans 1 dn 2-3 soU WauuNTEAUMEMSEns 2 1 Awiin1sneuausrdu uazwanmngly
3-7 Ju Yuedfivaneiiug Weounnaudlvsudeateimsgns 1 viuil temissedinseTiogneds
Tunsldigasemisans 2 { Afe nsialledeliuuiull Basdinavililadelionnisinundi

P o v o ¢ o ° I3

JULse Ao @1 fuw Tulugudnsesdn wasidn Faunlven (311559, 25460)

(3) widgymsuneuliensans MS ld BAP 1 adnsusiedng ua Kn

a a o I a 1 v d‘l’ < d’( [y} < a

0.5 Taansuredns aztieliilowdasstukasnaudulni

@) Wugmsuionsiaunfdu wu Tudn dedu e1nsudneuian 4
warrzinnisiiulalaglignse1mns MS 7ian BAP uar Kn aawide 0.25 way 0.125 Tadniusedns
AUFINU

onslsfinunslignsomandnd Swussd 25a6n) Tuusi¥n9ld uas
Fomsse¥rlunslilivhe $1ussd (2550) IdRnwifadmuinmsadugasemamzdsdidu
MS 51 BAP 0.5 fladn3usiodns uaz Kn 0.25 Jadn3usiodng fu 01m5gns MS fiifi NAA 0.7
findndusiedng uay Kn 0.3 Tadniusedng gusa 1 ou S 3 sou ladeddnumuzdud
wfauss novaussioesldid Swnuisnnty waesonmeiniudeifefidedusmagnsle
gnvilailoagmsifien WevieenugngEeumnzd
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Tunmsnzdesnizunnubn ndlindhdssesvenglutiusnasiidnuoe
Fudunaaiuwdila 3 alia fie diulslumefianiiluides diudeuazdiugen dewaunds (2540)
WU Fudvariddninasuiudvansisimsidulalugnsomsdenisiingenvesiiielie

1 a v o o ! 14 Y1 dy a Aa U 1 a a a U 1 a
aghadiledAny lngasuih dlddgenmizides BAP 5 Tadnusieding wae Kn 1 ladndudedns
Fnuiliingenwdeinian Wiy 6 veasetuiwmihudes 1 Ju uidilddiude BAP 2
fiadn3usedns waz Kn 10 Nadniusedns dniliiieesawdsuiniian wniludlaluneiia
dl dy a a U ! a a a U ! a 4 o Y a dl dl
nilluidies BAP 1 fadndustedns uaz Kn 10 fadnsusiedng anunsadnmiliiingenndesnniign
Tuvaue? Jumn (2544) vhnsneeedaglidiusenuazdiutolusimsgnsdngg nuitdiude

annsananganlainnnIdiugen uideslaaluemisgasiediu

(% '
Il IS

2.7  FUIUTUNBLIUYINAUNISHNLIIUIUYD DL

AU (2540) WU IUTURY 1, 2 uag 3 T AN vULERdlRwILEen

] a ' ' o aa a a wa & v £ L A4 A ~

wazdoradsliwnnansiunisads Tuvaennisufdalaeialuvesiosnizideilaananiil

WIAUITBINT 81089717 39IAa1U 19 5-6 TU ADVIANNIZLALUUIN 4 DBUD LiBwEaa1unse
Wulalan

2.8 NNSUTLHIUBRMIINNSVL8UDIUDLED

Tunsusziliunavestladevaanisee) fen1snavdusvLilets wuind
MsUsEluwanssiuvaesuwu Wy duinnugeniate tudtuiudeiatesesy dnrnuengen
(Aunds, 2540; JuAwY, 2544) uazHaRMYBITILINEBAWREYIUIIWINTRIRRY FaTunun (2544)
= ! a v a £ 9 o a éf o a wva Y
Fond YSinawen suluteyailiseazidenuinu witionuasainluneufon nsdu
° A a X | o A A &= a a =~ A a
Tnuvaniuulusazseuresnsieilews  Alluszansnwisswenagltlunisusziiu

[

MAININARLALINMNUNITIANITNETURIUHURNTSLA (Kyte, 1991)
2.9 Wwuinsveteigslusyeyaeny

Tusveranevenilidedniu i tuduithdstusensounteduadn
Ao WedndsvezueaieBorsinuasmilouty Weleiifinvasizansldfdionsund
sedluradng Usenna 0.5-1 wufwes desnatsvana 0.5-1 wufwss (nwdl 5.150)
wazorauanidune neay 2-3 semvSailuduiies vuieuwaadaildlnajunntdnuseana 0.5-1
wuiians dededld 2-3 dawi edemdniiisnieudmiuthudautadueus wdnh
Tudeduemnsvialnl s nutunndfindousseenedeldsnluszer 2.3 dUavi
($1u559, 25460) Snwazveundedeiuansdluant s1ussd @546n) Taduunliinduenis
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(1) 911587 HaiBefiuansensdnasiidnundla viu veediiddouey *‘

Turiin Jedulunednme (it 5.15%) aunds (2580) wuin Senuduiusiuanududures
Vo gedluu BAP figuiuly dadumiuaiiesneds I@&JLawwé"}ﬁ’ﬂULﬁysﬂuqm M, U893 Devi et al.

" (1994) Mfleesluu BAP gsfis 5 fadniusiedns uas Kn 1 fadnsusiedns wuiAuly uazdn
Ao mamemeimasswinenglunanasmeuenvaalidfvhliAnensild ms
whlavhldennunmanuiniodedmuniimuuds widwzneudluldthonnwuidaulaudsd
dedeilid e lUldluemnsitlai BAP Wy gasiduemstmiiliAnsneineg @wsss,
25460) way AW (2544) Farsanuualinressiinenssnuin msdiesEuEnULeIMS
fiflszfunnududures BAP gafivsegrafen videevnsiiil Kn szduemudndugssamseay
shlsivaninennsdt Tasseminenisdunniigadlededuewnsiiiiu BAP 5 fadnsusiedns
90U Kn 5 Seandusiedns insmisanriniulesay 100 sesauniedesay 70 deldssuy
913N BAP 5 ladnsusiodns iesegiaiien wenanidmuisendniitnananediusaty
fisasnsauansiafiu

2) omsludnunn Teduinfudiune luminUangluldeas (anit 5.150)
pImstenamiiinfatundons fu awsvdnasiaannmamededuoimsites Suuguiuly
vidaisszazmsthaoeunuiuly ennsisinnuindiedeludedusmsitisosluusasy
NAUNLLEAIDIN1TUNG

(3) fumadalngann Todnlauenuasuiusiiveniiunnlmidunazuans
1My (Nl 5,159 auvmhagiAnnnnameidieduensifeesugaiuly vie fesses
nsieiiedounuiuly shasnuiuradaimiiaiiana fed Suaun (2544) wudn ormsTi
Kn Tusgduanududy 0-2 Jaansuseans iy BAP ﬁqﬁu 0.5-5.0 faansunedns
FmilAnuradavualnatu widloda Kkn SI,u'ﬁzé’fummﬁu%uﬁqa%u 2-5 fadnSumedns
Sy BAP Tigatiu 05-5 fadnfusedng wul ueadafivuinanas warvasdivuiadniian
dedosuuemsiiiy BAP 5 fladnfusiedns saufu  Kn ﬁqﬁu 5 faansunoans
wigemazinnsaunnay msudleilnetheiedeammwnsseluui onafosiaunadandld
wasiiniedoduidufuududsadusmsiitefiufufidutaomsaviingonlndfiuduss
pg19lshnny msinwAadaluuensalifeinduensianund uildudnwaed Wy annnsane
284 JUAUT (2544) WU %udauaamﬁﬁmia%wLmaé’aﬂuumimyjﬁmﬁm anwazudalazdniy
wluilunlthlunsiingensuauannnituduituradauunndn luvasiisunss (2540) duna
MsIAALARRAUSINSeURDR AN WR T UTleTAEe WU 91MNTAAT BAP ¥NTEAUANUITNTY
SmilAnuaasanniufiviitnides wasfouelng ueadaiiintuiidnvasubuassatuu
daummiﬁﬂimmﬂm'ﬁmuaumi@ﬂmﬁ% wuMsinuAadatiosun Sunisiinuaadauias
Hunaiflosnndvisnaves BAP TagdmiliiAnnisudasaduinusesfadnuaiwestuiivibes
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(4) dnyaizAPURaNNINLAzTRENY D1eglueMITEns MS 71 BAP 0.5

Taansusadns wag Kn 0.25 Jaansusiedss Niddeslaitaunfananinainuwadling wu 2w

Y o
1 o

ReevegrautuunayusuLas viseviaealide Wusu wilalaedreludslunidueasadng

Y
WINTU wazmTaaunaenlil Bnanvsmilide Tuensilalalafiutdeaiuly Wevinmsualaym

Wadaniauaundasldatmsniaasiuusn analeaunianuaznauwuld (NMWA 5.153) Wiy
fudy nswilwmensineldidesluenmsnilelaladuunniu azlaaunianvueuni

(5) ANPUVIDIVLATIDULD UNASIUAYEDALIMANY LARAINNITHRE
lugrmsnfigesluugwnney uazihudgwioluemnsndsesluum nuinledewieluazdl
gan AN TUININI Ut usanUnR

2.10 szegnantunsineilaws

svevnafivnzadlumsérededs Kyte (1990) nanriiiwusazain
Tnanliwihiy wiwuziieghanie esdunmdewdiemseglifld ludewdudiana
naiiulndaavdenganinduln edewiurimiuly Ssasvenldodivszaunisaivindy
dmsudniiy wud suunfudaegliing 30 u (@uns, 2560; Juawn, 2544; S1uT9, 2545)
dwdunaniedoderiunnmatuiiy Wirjodarmodjo et al. (1987) wui asasugeamns
Tu 45 %u lunsdildoesluugs Wy o1wnsgns MS il BAP 5 fadnsusedns uax Kn 1 fadniu
sofng 1ussd (25060) wugiri daideidounnmudliduiunisiisasesgasid
gosluusin melu 3-7 fu Fueguaneiug vnidliumuiuly ieiborsiomsfinunffisuuse
fio a1 diuwn Tulwgnénsesdn uazi dawdloen

3. szzgnunlAnAgIn

dovhnmauadusunusuldinnfismoud suseulumamedsaiode
Sntunouniefivgldundiiauysal mnmamsdsadeide AensimidliAnan Taquszasd
nénvosnstnilidedesensnfewiounumdoveniaiboifievioontgnluanineu
wnztn egslsAmufivdnivglifiarwdndudesvfoundasgasemaiiosssn enaligas
Fenfurseamaimziisnastd  warluunediaunsedndiliensinuentesufdinslias
(Kyte, 1990) Tudhuwesnisinuidesiidmsudnmuin fimsadunisisaeds Ao nstmiild
AnsntuiealUanis wazusniesufusinig

3.1 mstniibadasnluieslfuinnis

Tutusnuesnsfnemsmnzideaiieodn $1ussd (2545) TR
nmstnmhbiAasinluiesdfifinisneuniséheesndan ssvilvdisnsnssentingsninnisdni

intueumied lagliveuadn wsgduivilofeizasudiuauysel Faaenndesiuinide
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Tuvan dusioluil

3.1.1 gasemsnllunistmihliileledniingin

mu%’mmuﬁgwmi%’gm MS Tiszsunsididiusing é}y’aLL@iLﬁuqm
uazangnsidu 1/2, 1/3 wae 1/4 Husu uslimsfinwmmsuuaeusesluusesnuansaiusently
Hedinuazaudidu %ﬁmﬂuaqaaﬁuuﬁ'aimﬁgﬂﬁ’mﬂ%’ﬁmﬂﬂumﬂwwLgaqLﬂfaLﬁaﬁﬂwudﬂﬁ
3 9fin fio NAA, IBA way IAA Tagliisssumnudiuduunnsneiuly wu Jusun (2544) fnwlag
Tomnsans 1/2 MS Midwjufesas 0.8 wazifin NAA fiszfuanududu 0, 0.5, 1, 2, 3, 4
wee 5 Sadndusiedns Wunan 30 Ju wui seadnanunsainsinldnduemnsidusas i
NAA uinsiin NAA lusssuaududusannsadniinsiasnlamninnsiy NAA Tuszsu
gt ERAIGN Tnsponfiasdluemsitldiiy NAA dnihnisiinasinlddosas 60 ermsitiy
NAA aadudu 1 wae 2 fadnsu awnsadninisifiasnlaaansesay 100 uazasunanis
yeaesingnsesianssadnilieendniinsnlddiian de ermnsgns 1/2 MS Midutuiesay
0.8 glasaserar 3 uay NAA 2 flafinsusiedns uaz NAA awnsadninisiiasnlannii 1AA
way IBA Ssdonndaiunsinenves aunds (2540) iRnwnavesruidues IBA uaz NAA
@iami%’ﬂﬁﬂﬁﬁmqﬂmawamé’ﬂﬁLgaquuawwﬂsqms MS Wunan 14 Ty nuinanududures
BA way NAA fishetu Tnasesiuusnindeesdifod ey LﬁaL?Jaﬁé’m’m’mﬁm'magiiwm
Zawaz 40-100 TagomsTiia NAA 0.5, 1 uay 2 faaniusedns vilhiedefisiuusinady
maﬁqmLLazﬁé’mﬂﬂ’]sLﬁmmu']ﬂﬁqm wiiu¥eway 100 daueendniidodduermsiivsiaan
asmuaumsiEulafiy asnsadnieendnliAesnld  udsinfilddvunndnuaziivesidus
gaaiAnnniluensiifioondu wazagunanismaaesi seadniidmirliAnsnlue s
gns MS s NAA 05, 1 way 2 fadnsureans Winsnlaanin My 1BA Jeneanisnsves
Wirjodormodio et al. (1987) ﬁﬁ’]’lﬁaaﬂiﬂﬂimaL?{aﬂummiqm 1/3 MS 71 1BA iudhuszneu
yiietedlunseiiovendelasdulumsazans 1BA u 5-10 un#t luanwenudugaduna 1
ou udrisiheUgnadlugamnes wagAuugiives $1ussd (2546n) Bauugiignsemslale
Afuniseensnvesiiedlednls ¢ gns s 1) MS liildeasluu 2) MS+IBA 1 fiadnSusiedng 3) 1/2
MS+IBA 1-2 fiaanSusedns wag 4) MS+NAA 0.5 Jadnsunedans naulvninudiuinemsusas
gmmmﬁﬁﬂﬁﬁaL?J'aé’ﬂﬁwmﬁﬂlé’ﬁgqﬁ?u wiszuusnavesnunegls lulatufiudadeens
pdhaiien udtufuaniodeivdndsedae ﬁamﬁé’ammﬂgmﬂm’mé’ﬁ’uLﬁal,?iaé’ﬂwmﬂm
waldszuuTnTindauss

3.1.2 U9dpdu9 NdnasonIsuansIn

Tadedus) Mnasensuansinuedileidedn uenaineenduluems

o ! b - ;";, » Lot -z_nu‘
.. M 4 g ‘#1 b 1 i?ﬁ‘| -

143




ovAAMDINSTIKIANTNY

off

LRy 8 Tl XN
FilnsAnuiSelaun anuzvesens Tnsduaun (2544) wut sendiaeduonmsudeiisnsins
Lﬁm'}ﬂqmdwaaﬂﬁL?Tsm’lummsmm Tnsponfiassluamsudafiiia NAA aansadniinisiia
nlegedelosay 100 Yonand aumun (2544) SwihmsAnwnavessTeznaiiae sy
anmasaidesion1sininsiinsn Taenuin seafdsduanmuasnidefunan 1 uag 2
Feou amnsadnihmaiesnldgeaniosay 100 sosaunie sondnilasduanmuaondeidy
han 3 ey fisasimsiinsn whiudesas 50 wazsendniasduanwlasnidefunan 4
Feou fdarmaiannigafedesas 40 Tsasuiwenfideduanmiasaderfunauiuin
Fuduunltiunisiinsn $5119us1 WaEANEYEITINARAT dduaNns (2540) vhnsAne
NS IUIUASwBINSAsUEBe NS ez udiduTes NAA deniseansinvedtendn
WU n1sEiee s fnadeswIusInkazinuesIned sed el deddynisada
ﬁai"]muiﬂﬂl,aﬁsjmﬂﬁqm Wi 2.12, 2.09, 1.73 wag 1.72 sindedu Wewdsuiuemsadei
2,3, 4 uaz 5 suawu lnefluultuniseensnananilosiuiuseuvesniswasudeems
Ity mstheviedeandouussiiuUiinaeesuaramanes A WHunalieendnitld
Tuusarseuresmsdsuingemsiunldunsiasnluesiiy NAA anas Sniladenils
fife nawdsudede Tuiiwihg T Kyte (1990) uusiilinseduanugueaiode newiily
Tdomnsisann Tnesngasluusanluanenms d@usiusss (2546n) Jsdannainuszaunisal
manedsadedodn wusnilidonfufivnzauienininnn delidnvaranysoiunfuay
Dudusuniglun seluseana 2-3 du Wit wasuusihmsdndodelfiansni asen
grnhnsiaidiedeiivsthluvens fe Asliidulaesenfneguasiidasmanndn 2-3 4o

3.2 mstmihliAasinuenviesudfns

nstnilvAnsInuenviesUfuAng v wag funla (2535) 518907
Juisnieuazingnladnsnisunnsnusenisseaneadisiosas 100 Ingazinnadeszaa

4
'

a

Sovar 86 Yue?IUIIY (2545) wud1 MadnihliAnsnuenviesljiansiidnsinissennie
voadademninmsdniliAannluiesfifinng wisidedunad msdmiliaasnuentan
violuSeunzaiilddudeiu uilaundssganinnn msigfuianugeu vsuuis win
farnuduviegampilivanyandoandnliosfrneldie  uidvhlfazantunounisva
uazanAldineaddinn  edulsfmunnudisdlunmsiniilfiAennueniesufoanistnui
Juogiutladeovaserns  Feiinidonmeviuldsuiiunismasswusnsstulusuunldilfo
Snunrpoavieideiborivunsensn TanuazAwUzNEY1 anmndeulargan1a n15Usu

anilloiie myufifsellele nsszuinvesdelsa 1Uusu
3.3 anvuzyaavisellagoNinuisensin

wiiliilainmeaeaUSuudiuus efvd way Ruwla (2535) Fdheiilewte
sanUanlanad s1eauinilalaensdauensen wuin 3-5 wuduns indaldeenannealiiu

144




+ * W .

. I
goniied] Tuagfumuauysaiuazarmerureindfidied ndwiosendniianysaiasdoed
B ulwnse Weauth Tl 3-5 ¢ dWeliusaevuevieseaunnsneenundusundeuysel

3.4 Tauaznvuginzt o

$1used (2546n) wuzshlildpangdiiussyiaqungddunnenauye
ugn31 Shsndu L1 viseneasdundine waznislaleavanediuseana 5-6 dinsega 1inan
Saqunztrnelindliladuasudouss lunmeaesmosdnssd 2550) Wiandidudidunan
vionmeneuiiiunsindeseniseuniemnuanldnen i matainudasnesdes v
dandliladod anduihaensussgadugmanainuuelngBndunils ainnsnwifetu
Faqumnztilaemss 91us3d uaz alser (2553) wuinfagunzdiifunsiedddlamluns
naaoseteind way fusila (2535) whiu Alsshinsseamevesnistredindrdns Tuvas
Fanmzdidug wu fu Udunau euendn wavdiunaulag vesfaqmand uaztandid
nyredudiunay ludnsdm 1:1:1 sauﬁgﬁaamauﬁﬁﬁ]gﬂﬁlﬁa T¥sns1nssenmeveandni
fhedige  uitaniifienulusauassmemananegine  Sunlduilindidulafinin annd
WinuiTeen JaBeunliTanuau sz futidunay qeuzwim uas YaguandSaguiide
aufslagtuuasldlanas

3.5 ammnmé’amasq@ma

oA waw finsila (2535) Meuihmauansnuasondniiingdesdd
Jagmegunn Smnanmianden uazggnialunistndilivanzan uasussereanwimanzay
sonstinduilelsiuansninazsioanseilusy guvgilsiiiu 25 ssnwadoa wazanmany
Yugs nmsthingendnannsanssvildnaentd uastivenaufianazegssvinaeununig
fangunnay wazisieuiugeutangaIniey dnluinngnuy neunsngiAudsdomnan wud
ﬂé’wé’ﬂ%ﬁmsiammaﬁﬂLﬁaqmmﬂﬂfﬁgﬂﬁﬂmﬂmaL%asﬂLLasLLUﬂﬁL%'a dulutinfousunay
g1meznunIBuninfazyhlivendnindanse “fu” hbionsnisuansinuazn1ssennie
anae 91553 (2546n) UsTIastiaslugananafnvunlvednit gananadiningdlishw
aruiuluenaseudundn

3.6 NSSTUINVRITBLSA

oot inseentgnazdestinnuzdemssentivmaiiotiostuns
unsvenedeation wueilde waraBunidoun uenininmassuavedsadauidinnludag
et (eAA uaz e, 2535) usdiussd (2565) SanufiuinnsneaesinesBuiingureu
wsuggiienutusasgamgiivngdenaivlavesiiy ufsiidortnnisliosndon
el

145




_ ovAAMDINSTIKIANTNY

X DA

ol

p— Ny o

L M ~Je

iR & AR e k3 L AR

3.7  msUsuanIniieLde

nsfnwigtunsUiudveandliduiueinia (Acclimation) ves
auwds (2500) wud msinwanmaradulumsthedliiauuandstuanimanutunely
nruziidsadosiian ashlisnanssenmenesndidngann senadestunsinuves
Kozai et al. (1992) Fswut Tumsiheddrdumeuiiinuusudhfuanimenmanieuen fed
nsaeanniuly dhaghlddufivseinnniuln weluamnvemismevesiuiiy 99
$1u33% (2586n) wuzhiBnsUsvanmiedenoutheugnlifed

a '

(1) YSvanmmiaeniinnuidluliluig fgamgiigenitanimiiag

& | o & A = v v v 2 v
IZRes Wy nviesmslesnuTuemAUsEam 25 asmwada ludsiestney Mluvies
gaunIund Useanas 1 dUann

(2) wasnuuiludeslung duaaiudu TndlRssiuanudunasyiaz
Ugnase wu dheannviesuSugamgiilulinndsusils lasuuainsssudtne waldlyuas
1NN TRdlAeATe 8199 luEa Iz T sasU sz 1 dUaii

(3) YSuanmanuruvasitvmisidedinlndldesiuanuiulueinia
lngn1slnehviadninlviasseann 0.5 wuiums neunsdnean 2-3 Tu

Tl $1us9d (2546n) Timaiiuliin nsusuanuudiaudAtunn

A v

1l
wwarudulunnazgaitoufesay 100 luvasiinnutunmeuenyszanaiesay 60 Wity
flpehannegnenad Tagliviuaudiuney mmutuazdemeaninnuiataraintinluags
M8 Fvasiowiuil unsenuauiiwamsufiRnuvesemithgeiugdnussal
wa. 2543 wui Tueudenesdmanaudadugesy TimaassonddnluringGoumnzd
Tngrhunansuilidutugunglineusn onsismnidiilusuuentossuenma e
0, 3, 5 uaz 7 Tu Aewdacvin uazdiluugnlugussasu %a&gﬂumz‘[ﬁmwmaaﬂLﬁammm
arauliiFoumzd Unnghdundrannsaseilidmiloutunun Selisnufeshutuney
sUfufaFeIsRnan salmailiAesnluomnsfuisuieutunmsidlfiaesnlugs
wnedlasnssiliuansnetufio ndlifnsivuasuansnisueiuiomn (ndy, 2544)
doAARBINUNITMARBIUTUANINABUNTENEAIUNIEET 8 3T Y99I 1UsTY war a1lsau (2553)
Feagunanminaassilunisthedindrdnantesmzdsadedetulifianuduiudesiinng
Usuanmmndnlnenmsneialifigamgiivieafielifunduiui  videdretindramenduiiol
ndeensnneuudteawdnasmiudednda  mnaualianmnadoulurisnisineasns
wzduaglinequalussesusnlingay annsadhodedornunanunzdidiagnse

146

’ 'ﬂ I{\;

[ L R b W L LR S

W




Y

3.8 msujldeiiode

s M L
S, Ml

o 3 o Y o dy ! v !
31U559 (2550) dInAdnTn1ziaesluoImsansis s INUILa 0w
2 damivuly uwSsunsiiethesndseumzdilaglinssinsdnerdiunegvile uieasle
Lifesdeiuean mnitadelinanedenuusiilidinudinssiurilnladudiuiniu uadiussd
3 0., [UEe) o Y A A A v o qwa & a o
way alsau (2553) wupihhlimsyihnisdaudadieigemzihedilvisivuadniiuly st
A g N e Yo S oAn v o i My v aa Y a
\Webengnsinuusduduing aladuusunludredunnndt uilandndnisuansnindifes
fundiladlasinuda uagldndnfinnuudeuselioaniniiesnndvundn

3.9 Uadedue
U9 uag @l (2553) PeRnwyatiunBvsnavesgnionIling

(%

Auandlsanissennnevadnalyl  legliededanisiinsinvaadadsluvinmiziaes  wuIn

—

[ Y
IS I

Waldaassluanmns MS Miiusasluussean (BAP way Kn) 1508835 tuusas1n (1IBA) dwuiluy

=
7

welidnsnssennevesndfidnedannninileenideduemsans Ms lildgesluu

¥
n1sggasnian

n1sgeeandgniuiiivunefanisdreiilagendninlvieansinuadviawuundnualv

14 a wa 4 a wa o A & < ¥ £% a v av
ponsnluesufiinisuasuenviesujuinisiuvantugumedniedeadudunaiuni Wnide

! 1 a a mnﬂ' ! U L2 l&, a a a ! L U lﬂl o

wriagyinulimsuianuanseduludal efnid wag fiuwla (2535) s1e91ud1 dnvdainiiiiesn
PNvisaNsdsuliawatardnilvuansinUssana 45 U anansanasihnangiedn wuhe?
funisdhetdindreauainmsnzmdaiuglivng W endadunardndmsunisugnadng
gt WwernwazmntumMsvuieuaraua Tussezusnaisazdnetiasluaiavauauin 1 93
luanmiTounsean uazANugs Jsyililagnsnissenmegedieninfosas 90 wdare
dhetradluganaraindondldasialas  nisghedindrdnaduivaanizlaenss wandnnan
wamhdagunsnzdaiug  Jeaunsansevilauidnsinisseanedaiuinmunuszana
Seway 48 JusgriuanimeiniAtusenintedredn wavauaziduanieienlaldvesnisded
nsgeilagTsldnegdosinsusulgdnunn nmmeaestningendnliingn vesaumnds
(2540) Ingthwendniilaanmaiinyinugeauaza udniilieensintuemisans MS iu
NAA szauanududusingg Auwdunar 14 Ju uddevanludruwnavanmannuiiugeie
AU AaugINanaRn MengluBeumnzdiinsuasiesas 50 WWunan 30 Ju wui
gnsINTsTeameawnlunnseuvenadnndnilmansn uasnnTEAuANLINE  NAA
ntliAnsn  Fansndnsinisseameganuuinzsiliuralieanannsinyaninaiy
& Y o § v W & S & v oA a
Fulumsiredlidiaaunnssivaninanudunmelunvugifeniosngn  Juaun  (2544)
ghednoenlgnluanniindeunisuen laeldTanugniifldiunanves Auauunau lusnsidiu
2:1 Tmnudugslussesusn ¥annsdiedan 1 wew sudnaiunsasaialas dnsdulng

147




ovAAMDINSTIKIANTNY
& 1

ol

T v S -ﬁi.:"-:- f ! i
A o i . oy v

{
A

wardlonsinssennedovas 82 n1ssenmvaInaId@nilaainnisnziaesilets usnaInag
PUAUANNINFBUNAIEBTINTY AN MUBITBRATldINEAysoN1sHTINToATaINaT Inewud
aunangendasnafinnuudassasiivuinlug  axdilonalunssendiauinnin d@aususss

Y

(2546n) wugihtunsun1sieiilaigeasnugnlinal
(1) Wnllegenuiuanmuaieanainin seisegnlviduiyg

(2) anjundadusneenlivan ieliaejusenite gnsemstntisnn 813
anfuauvdeifies 6 niusedasils nmsdeiwilbidenauasin@esliig aendidiussd
way alsan (2553) Mamgdnwmileulinainid

(3) hdundludilugandanumwiet lngldlduauwnadugihluneu udardes
ndoundldaslulvfingn nefunselvikuuwuuiun

(@ Undrauasunaanneu Antuazeneines wu salslenlugs lilvlasfuly

STUUITINRAZAISHHULA

= V1

faudhdnivgnannndngeaslisnnuiaiivésdnuazideusend wililduansinnisdule

'
= 1 v A

ANIANNUGNAINMIMATNANNITAL UL DT 0TINEITTUUTINKILE. AINANITNARBIVEY

o

(3

A uag T (2544) Mmud sudniugnannagainsiuladesniduimignainnin uag

€
D

Aunvananmsinzifeaiieelimsiaulaafan Namedusugudnatiiesen wazANg

[V VA
v a A

mtiflosnanildnnsinensuazgai WWusnWesuazsnuawe 3ndeyatnefuusiazisugn

)}

fsrvumnuuudliuandnediy  uideiivhlinisifulsvesdniiugnanndumzidsatededinns
dulpininaiivenelneiteus  nsdemndedeiividumsdeaduidedeiinouns
fndenaneifusidatues uenantanmsdanaduliluameaeslinuaimsiinanssanis
anuliudausswesszuusn videdllifuladunislauduusiodnda ($1wssd, 25469 Wednwn
swanBenvesszuunnuesdn o1y 11 U fugnanndumsdsaiadeiuioudisutudng
Ugnsnemiuazndnlilugs $1ussd (25469) TalfianausndndluiFesnsnszaieveassuusn
ArEn vidornvessnusedidle Sifisdafehiufiuwniatussadudaifio seuusn
yosrudniiugnannndngeaziisnui luvasiissuusnvessudniiugnainivit uazainndimny
Aeadedolifsnud

a o A % P o v & & A N vee 2 v

maAulavasdnilgnienaveeiugmensinziealele TRnvuaziiuteys

Tiihaneauals wu 9194 waz s (2544) Anwrinfieny 12 U sudnainnisimisidesiede

fidusuaudnatsiiesenia 27.86 wudwns luvaeiidudnainndiguasinin didudiu

Audnanadissen 20.53 uay 24.91 wuRwes d@wpnuasedodu 1533, 1252 uag

o w Y B = v a o & & A

14.09 w3 Audey uay wansliiufssnvaugnsaulavesdniiugnainnisimizideaileite
wmtlenindldivgnanizdulunne duudusiniseenaen fnua uazndniuan

148

o
_I'- {
ok

. |
i g

o

l.__'
i

il

>

[

T BT W T R T L L A



gl

'<;=-___

|
!

' - '; Y .: --frh e,

CF A Ml Tl TS W T T TG T TR T

®. T

L/

_.i.l

o W,
4l . 3
i &{ 4 - [

Gavinlertvatana (1995) $7897U aﬂwdaﬂmﬂﬂmmlmmﬂmil,wwvLaaamawaawamﬁmi
Fulpeasynesnundusevilay 15 wudmns luvme? Mascarenhas (1987) $1897u77
Tudsemadudy  nd1anniswinsideadloedn  onsinisiiulsainEats  wassInsIuIn

Weeny 5 U dnsnisiulnasuindudnluaiutieny 10 U Jwaunsaviinisinvengssegla

Sooguszann 4-5 U udmudnssunazdinvensszeldiileaty 8-10 T dwssd (2546%)
lﬁLU%'EJULﬁ&J‘Uﬂ’liLaUIm%ﬂLé’uB\i’]uﬂuﬁﬂaNLﬁENE)ﬂ AT LLa”m’mmﬁ%’lﬂuﬁuﬁﬂé’ﬂum
dneny 11 ¥ wﬂaﬂmﬂﬂmmwvmmmawa Lﬂﬁaumamuaﬂmﬂaﬂmﬂmm Fawdaiuan
V155500 WU e 3 ﬂwmvmsmuim ﬂﬂVIUaﬂf\]’lﬂﬂ’liLW’l‘”LaENLUE]LEJaiJﬂ’l’ﬁLGIUIWI/]ﬂﬂ’J”I

o Y

ﬂﬂﬂﬂaﬂﬂ’]ﬂm&'}ﬁ]ﬁ]’]ﬂ Hydn

[

BveadR (nwdl 5.16)

A 516 authdneny 11 U nnaumzideaileide

¥y | » -'-*r-:“ ol m W YR RN

i OEE O VLTRSS R

Y < - o o PRI+ e =T
augA (2540) lantunumanissenuitemsdulavesdniivgnannsineidsaile = \i
wonniing  LivslunagsieUseivadn  esnnndmdnilaanmsinzifeatdadevendld
i}w" sgasdnvazinveaulililddafulng uasdavadiauelusiiuaiugauazanuls e

149




¥ d — W LT e, I BT e W "
_ a\)mﬂOﬁusTuanTna

X AP oy W i T R——
: et i £ e A ' ’g‘ ¥ 4 n‘"' L&

-I.“—-._'- -'i -__1" v a g g a o/
B i msﬂszqnm%mmﬂmmwwLaw,uaLﬂaan

PAIINNISANEIVDIBAIIRA hay NUNLD (2535) Araensuladinanisdnuyily
o gt

sl ‘UsusJﬂm‘hﬁmmmmmamﬂmaﬂmaaqaaﬂmwiul,m Iﬂiamsﬂiuﬂiqwuﬁaﬂmmmmmm

FUINVSINNTTINATANS N LI A8 aLE LN T AR NENENTLAAIIN N THALLNATLUY

muay Wilddhwunaldiieswedmsunisugnnaaeuaeiuguuuln Tul we. 2550 uaz
Y w2552 (alsad wavAnuy, 2555) waziduinldete vhldnsmnsdsaiededndud
SinuagsunmulaeiluAenslidmiuvenetusdniandedn s1umu 1 dundn ieuandnoun
Ussanuialy (fsunw, 25550, 2555) ashﬂsﬁm:uL‘f]u‘ﬁihL?wmsdwmsﬂszqﬂm‘%’ﬁmﬁﬂﬁ
NS uTngUszaaAnanasen Ae  veneiugdniugalunsuanUinuuenaminssums e
audnluruaidn Ssiinegilensuunsneifidneamgs Tudnuvesnasgidliileued
widaludosdioy

datuanuzn1sUszgnaldmatianisveneiuguuuliiondoinavesdn

mspeunsdnyinlaenwazliazainIaliunataduid  wiisn1sduauiuseleviivay

dedlilutunounsufuussiugdniedu  wiflfeddedouas ingusvasdfianiiluusegndld
wanenaiy et

1. msdeeduiBnsiie uazdimindidege saenauannsavhlatudniitiongunn
Famslflunsveeiugudliludureuusnudimadndoninindndfeunzd  doumssuiu
MsveneiusieIsausely andildannmsinmlsinmilugnlumusuniug viemundniuda
wugvieuvamaaouullilaonss nszdyvufeafunisunnavesiunesuiludiudlife
Usvasd  Sudugedrdiineliifndeldudmesinimnisimarenuimniud  wasilgmses
asnfife n1sdnnisldeensudetunasfuvesiumneiuimfidenit Incompatibility Suiinasie
maulauazsnaRLanvesdn dunsveeiudiionisugnaiiauln mslinsindwie
mangdsaiodornmstindrnduneiundnluny

150




F ol -
-

A
A

iy s
AN AN

TR Tl TS W e

2. mstnduduisivinlaneaunsaltmatianazieseanutny WONTUITIeEesaINIT

ilUldveneiuguilidnvemuesls  Iusslevidwiunisveenugdnaiedunieg  Aeeldly
nsUgnnegdeuniednassaundnwdaiuguaznisugnasaiulndniugivuadn  Sau9

vaad A o Y v 2 Ao S ] =~ < )
ausaliisiimuduunaliinnuianlinunmwmnaiugnaviensalviaweauudn (nednd
nfunan) dmsunstndfwnfanansailaiguiu Wewsdesefetuneunisaneigidlag
BNsHanFeneau

MsTihuanzaunENLAYINYASNS Bt Insdnaawlunisens
Winsuwresnstndadildunn Wesndesdalunsranisiinztuning funewdisazamise
wanRatndlfeenamnn 3-4 A sendlaggnia uay 1 Aidndazndadundlifios 1 dulu 1
frezthdusnanuveesesessenaiuunazLlusmelaznanisousely

3. mamzdsaiododuiinmsidneluled  arudsmguazaiuasdensou
Tumsufdigs wazaldareBudugs ualidnenmlunsvereindwoldnn Tumetusasl
gnsomnslumaiwwenudinnidede 1 sen aunsadaveuld 3-4 4o wiazdeannsansedu
Wiluveslnild 2-3 veanielurseu 21 Su uagdnvenseanluldFosy Faumnediarldvens
wuglunisugnuiuuuenamnssuvuinlng ins1zaunsandalauinuassingd usn1suan
Srunuannagvinlvialianesesuanas uiidesananuiuuuslurusisinisemnsuazsesluy
yosneudingg fgunniilifianuendunuasiosamugs Jsaumsinamnzisaiede
Tunsveneiudiensaeiugiiunmesouusidieslidnuuemetugioimiy sufignua
Aduaneiugd Wensugnadrsautvuelng)

151




¥ ¥ — . W L N LT e, Rt e W
_ ovAAMDINSTIKIANTNY

PR 5 M s
IONANSOIVOV

Aflm Sauainag waz alsad dwuguana. 2545, nsAnwinisUndnanliddn, u. 62-77. Ty
eIty Usedd we. 2544, dawnuinnddy @lindvinstild nsudaly,
NFANNCI,

Adle Saudaning, auvie weulles uay duf AeAusswyl. 2545, niswWSaulisunsady
wulpseninananlddnimnzanudatasnda1ainnisint, . 78-88. v sne9uiuiainise
Usgdn¥ wee. 2544, dnnuiandde drdndvinistld nsudild, ngamme.

TIWA NIYIUYTNYT WAz s Seaandntl. 2544, msUgnuarsaUTeuiisunsasyiuln
nseenaen Msawdnveslidniiugnlneglindrgs wi uazndrtunn faandndndn
uglifumesrnnsl.  ena1sivnisuszneuAveliiUssiduyanaliiomsasiiumi
v nsUld 83, nsuhld, ngamwa. 12 w.

UsTA Weseysny. 2544. nsusTRiuvieeMIvUdsmi A lddn. enansivimsuseney
AvaliUszliuyamaiiiesswiudsininnstilil 72, danuianddy dindnnmsdilil
nsudhlal 19 w.

usTd Wieseysny. 2545, wiadlanisanengisnvedliidnitonisinnzideaileite, u. 332-
345. Ty sneumsdunuvnnuIandnen asin 7 “ulaningieimnaiudiesugio .
12-14 Sunay 2544 ynInenuaseanskagnsudilil, nganne. 384 w.

T Lieseuiny. 2546n. wallamswzidesiawelddn. enasivinisusenauve
Tiussidiuyaaaitamseiumialindnnstld 81, ndueudvins dulnuimsdans
TuiunUreysnyg 15, nsugnenuunand daiun wagiugiy. 107 w.

a a

UTT WeTeRsnY. 25469, spuuNLarn1sRsyRulnvesdd@nnveneiugmenisinizites

o

Wallle. tonansHewnsvadaniungeiuglidn dwnend Jwmiadune. 15 u,

910539 Weseysny. 2550. mswzdsaladelidnainudneey, W 55-63. [y 189U

Y o

NaUI8USEINT WA, 2550 vau 3. dindasnisannistrlaasnannavalal nsual,

f1ussd \iwsoudny, Useans Reseyine way alsau Yawguana. 2554, msdansau
wanAlidnlunszanaitensindr.  Tu msUszgaAvinisdudilsl Tasns ety
Ansdutle” meldvhde “waluladiuiilififeusssvu”. 28-29 fquigu 2554
o visaUsyyulvg) 81A15n3e auewns nsudild. (unAnge)

152




CF A Ml Tl TS W T T TG T TR T

ii; :‘% -'.-*i"x b & b ”"' ‘- z{ ' { 4 4 ﬁ'r’l - ’?E%A; ' "
F1ussd  Wesousny uay alserl Sauguana. 2553, misthedindlidndldannsmn: ’\i
doadlede. Ty miﬂizsqu%'m'ﬁmzmam%’wmﬂsﬁiiwmaLLaz?%qLL’mé’au. DULNABITUN '
Weanes1il wunys. (undnge) SR

JuAu Yy, 2544. Msweiiesilaitelildn (Tectona grandis L.F.) a1nuailditugnssus.
WTNUSUTEYYIIN, UNTINEIEBLNYATAENS.

alngns audwin uay Joudin Indtee. 2554. wiadian1sUndmiuglivn. nduanuininniay

v a v

dnindvenaziaunnisualel nsuualal. 36 w.

YUY, 2521. Progress Report 1% October 1976- 30t September 1977, u. 12-23. lu
F18971UNTUTEYAUENITTUBNTIE-uasn Imemstrsanughidn Tdau Useand
2520. 7 wwgu 2521 uuinnddy nesing nsudld nssnsisnunsuagannal.

Jsuy. 2522, MsnnassRnebliidn Tectona hamiltoniana 83Uy Tectona grandis stock,
W 74-75. Ty waewndandsed we. 2520-2521. uuianide nesings nsudlyd
ASENTINUATHATANNTOL.

UIUIN. 25550, m'iwamﬂé’ﬁﬂmﬂmﬂwwzLgml,ﬁ'al,?ja. Lma'qﬁm: www.northfio.com/web/
index.php/km?download=11:2012-03-07-17, 19 waAInegu 2555.

s 25550, lasamsugnaudnueaaaneiiugiendatt. uaeiun: www.klasakmongkol.org,
19 weFINeY 2555.

v 6

YU yand, avdus anen wag nsy Uoeiiug

3 @ 3’

2537, msveiuglddnlagisnising
nageu, u. 29-45. [y eunsUseyivinstlyl Usednd 2537. 21-25 wgeRnneu
2537 nsudhlyl.

Usevid Wieseusny. 2538, Tinvzvenundamdaiuglidniuussmelve. neninusUSayaiiv,
UINYITUNYATAIERS.

Useans Weseusng. 2545, wiedanisUnduienisusuussiuglidn. enansivnisuseney
AvaliUszliuyamaiiiesssiuisininnmstilil 81, danuianddy diindnmsilil
nsuUld, ngamwa. 78 w.

a

Usedns ieseysny. 2550. niswaunaskidniivensnaaeuaneiugiuuln, u. 30-41. Ty

SUNANUITeUTEINT WA 2550 wau 3. a@nddenisianisunbivaskannan bl
Asulg,

Usedns Wesousny uwae 91ussd Weseysnd. 2543, UadudrAguazmedinuiausenisee
AMudISaveIn1sUndrfsanuildd@nlundaslununuen, u. 177-189. 1y s191u
WA Useanl w.a. 2543, d@wudauide dnivnnisunlal nsuualal.

153




& Lh l'j_ '!i g-.;;f- L ot qr_-'. 0 B Gl

A s ’T[ #“"(

N

LTV TEEC S ALY L T s T LT reeTs, I BT b %

_ ovAAMDINSTIKIANTNY

e W WY
3 " Y ™~ o, LI ’
", »
‘ e st = v ¢ o I3 = SN 3 [ ek = o XY
V' L UsAns dleseusny uaz d1ussd wieseusn. 2545. msdamsaunannaivenisindlidn
Aawn. Ty msduuwmanuiaive) a3 7 “audaingiveiauiaiudiasegia’. ¢
o o 12-14 §unau 2544 gruudmwide d@iinignnisuald asudald. e

= Y LS

Useav wieseusny, Insy Yeesiug was yyu uavd. 2537, ganatunisUndiliddnann

9 G o
% 2

Aunan, W 56-62. Ty wenansaununisuseuIvinisualal Usednd 2537, 21-25
WeAINe 2537 nsudhlal ngenwe.

Insy Yeoedtug. 2542. msvhlddnfsunlviseulasnslndiuasinn. enansivnisuseney
e lisziliuyanaiitamssiurisindynistald 72, dwudandde dindvnistild
nsuUald, ngamwe. 11 w.

Infy Yoeitug. 2544. msuFulseiuglidnluusemelng. diudanddy ddndvnsiald

nsuUaled, Ny, 179 u.

Insy Yoeiug waz 37ussd wesausny. 2539, areiuguazisnisianiiunisiie
Incompatibility wazosveslidnluaiundnudaiug 4 dueng. wnansivnisuszneu
mvelvusziiiuyaraiitomssiuriinivnistild 72, asudld, ngamne. 8 u.

Insy Yogiiug uay aAvid vnaein. 2544, nsnaaeulillidn vieengnedan faminaiuna.
wNaTIYINsUTENeUAmveliUsTIuyARaLamssiumialn - Jeinsuald 8a.
dninnddey ddndvinstldl nsudald, ngamme. 20 w.

Yo w

Aty Nadlaann 2528, wATANISINNZT1e9kiANAIUNTTn. onansensnisn1sUll.

o

Feau il nosinge nsutld. 22 u.

ALNESA  NAUNAW. 2545, WAYDIANS Thiourea MaNISIANNYDRNLAYNISHNASINYBILDAAN
Intluszaznandnsinga, w. 89-99. 11/ 518U IMLATY Useant w.a. 2544, @unuininide

o v Aa

diinivnstlal nsudhldl, ngamme.

QQ‘ =

anysal ygydy, s Seeandend, Usewny unuune, Usedvis iesensny, anlsed Taiuavana

a

Wz 91359 Weseusny. 2550. MIUsuiliuasa 1 wlameaeunlidnainndrdng
Yol 1 N1y 5 U, u. 42- 54. Tu senunanuddeuszdl we. 2550 wau 3. @ity
nsdansUnlduasndanaUald nsudald.

aupd  AaAN. 2540, Nagnsnsveeiuglivn.  dwnuianidde diindvinistald nsudily,
NFUNNCI. 262 U.

aunds winAsegna. 2540, maiiudsnanadnanudaiugnssuilagldmadanisinieides
Welde. endnusuTygly, W Ine1duinunIaans.

154




2L

. > s ) : ML o B e . W 'i’ ¢

b Jaguang, Usevs Wiesewing, Sussd Wiesewiny, sl Asediens, ofa deuy \1

uag wavn  willeuned. 2555, msUsziliunailesiuvesnisnadeuaeiuslidnuuule,
- u. 139-150. Tu Meeumsdumumiuianine adef 9 “'Jui’wu‘iwmmﬁﬁuvjﬂwmu ; PR
| wamsesens  Endngedaanden”. 21-22 Jquisu 2555 e1Asidouasiamn
UNTINYUNBATANARS, NTLHNAN.

Y

gium vasesva, weeAng avuni, Blse 219w, WS gluena uay Yy yani.
25390, WaYRINTSRaNTURDANNAINNTAIUNSWANTINYRINEIAINNA TN, W, 149-
158. lu wonansaununisuseuinliuvisnfiusedny 2538, 20-24 wgeRnieu 2538

nsudlal ngamme.

UM vasAsYa, aufesh Junsinuas, Indy Yoewug, ey alunna wae ygyu yani.
2539, Bviswavesiagivenisuansinvesfstranndnliidn, u. 240-248. Ty 51891y
nsUszgumMshliiuviend Usednl 2538. 20-24 weadnigu 2538 nsudlal ngamme.

grium vasAsva, sy Yeeiug, v3 lyeiSesdsne, e afunna uae ygau  yawni.
2539A. WaYeINSLY IBA omuaNnsalunsuansnvemdsiavUasgenvaulliidn
Annneng 5 U uaz 20 U anausiuiug (Clone Bank), u. 159-166. [u tanansaunu

sz lliuisnn@useand 2538. 20-24 werAn1eu 2538 AUl ngamnne.

gium vasesYa, weddng avuni, Blsed euy, Wes  gluana way Yy yavi.
25394. BMBNaTRIALTLLENRNITRIYLAULevRInaT likazALEIL T lUNITLANTIN
vaRetnanlildn, w. 91-102. i onansauvunisusegunsUaliuiennd Usednl 2538,

20-24 weyrAnew 2538 Ul ngamne.

griuvn anEwnlly. 2543, NAURINIIARLILANYUBABNANGNLDN LarANLAINITALUNITHAN
snveenlunalddn, w. 99-112. Iy s1iwiniauidy Usednl we. 2543
dnuiandde ddndvnistld nsudild, ngamme.

grium Evdwtly, Indy Yoediug wae IWes gluena. 25430, naveamsdaliuanriosona
HARERR WazAuausalunIsanIInvatsentunalldn, . 99-112. Ty s1eu
Wiadde Usedd wa. 2543, dnnuianddy dudndvnistald nsudald, nsanwe,

grum Javenilly, Indy Toeiug wae Wes gduena. 2543, mswaawmdninislnd
Yanaldld@n, w. 47-60. ¥ 51899 IRIWIYY Useanl w.A. 2543, @uniuiniuide

o w

diinivnstled nsudhlal, namme,

AR @I, 2526, WATANISINIEESENNANEN. LONANTINEUNINITIVIN UL LEud 2
Waungunan 2526, Eheauianide nestie nsudild nsenminnusiavannsal.
62 U.

155




S5 Pl REAENerT Y A7 SN,

W L # N, BT e W "
_ a\)mmOﬁusTuanTna

v _ YR "I“.,. A E ] T
g ,‘.jw & el X X ¥ .__;f.:' e r’"‘

':’-‘ ’f ¥
_‘4 afwA Ymdea. 2535, MsUFuUudazvenevuglaEn, u. 80-82. T & 50 U enudnvhemn |
WRNSHROTA 60 NITUNIAL. 5-8 Fwneu 2535 f Tsusudumes Swindlna. nsuthldl
AR vdene war nuatail AuAsS. 2523, NaveInINIEwandnIsERuALENsnaT.
Li" B
UdANT 38: 138-145.

AR UEeIn war WUl @1Tugw. 2535 nsvpeiuslddnlagimimnsiteaiieits,
W. 154-168. [y dunwn 50 U audnvienin waunssiiesh 60 wiswumsnTil. 5-8
domaw 2535 o lsausudeamnes Jamdadiune. asudildl.

Apavatjrut, P., A. Kaosa-ard and T. Paratasilpin. 1987. Current research on Teak
(Tectona grandis Linn.f.) tissue culture in Thailand, pp. 107-115. /n Symposium
on the Application of Tissue Culture Techniques in Economically Important Tropical
Trees. SEAMEO-BIOTROP, Bogor, Indonesia.

Boonkird, S. 1964. Progress report on the first teak tree-show in Thailand. Natural
History Bulletin of the Siam Society 20(4): 243-256.

Bryndum, K. 1968. Genetic research of teak. Proc. of the 1% Silvicultural Seminar.
RFD No. R. 118 Bangkok Thailand.

Bryndum, K. 1969. Budding of teak. Indian Forester 95(3): 155-157.

Devi, Y.S., B.B. Mukherjee and S. Gupta. 1994. Rapid cloning of elite teak (Tectona
grandis Linn.f.) by in vitro multiple shoot production. Indian Journal of Experimental
Biology 32: 668-671.

Gavinlertvatana, P. 1995. Commercial micropropagation of teak. Proceedings of the

Seminar on Teak. 29 May-3 June 1995. Yangon, Myanmar.

Gupta, P.K., A.L. Nadgir, AFF. Mascarenhas and V. Jaganathan. 1980. Tissue culture of
forest trees species : clonal multiplication of Tectona grandis L. (Teak) by tissue
culture. Plant Sci. Lett. 17: 259-268.

Hedegart, T. 1971. The Thai-Danish Teak Improvement Centre five years after initiation.
Unasylva (FAO) 25(100): 31-37.

Hedegart, T., B. Wangtara and T. Yingvanasiri. 1974. Budded/potted teak stock. The
Vanasarn 32(4): 337-341.

Kaosa-ard, A. 1977. Physiological Studies on Sprouting of Teak (Tectona grandis L.f.)
Planting Stumps. Ph.D. Thesis ANU, Canberra, Australia.

156




A Ml T el TS W T I TGl T TR Y R

. T ; b e | %‘as
{ 1&.{?" s
Kaosa-ard, A. 1981. Teak Seed Centre : Annual Report No. 2, Teak Seed Centre Ngao

Lampang.

Kaosa-ard, A. 1982. Seasonal shoot growth of teak (Tectona grandis) Silvicultural
Research Sub-division RFD. Report 1982: 1-12.

Kaosa—ard, A. 1983. Teak Improvement Programme Annual Report. Nos. 15-16. October.
1980-September. 1982. Silvicultural Research Sub-Division, Royal Forest
Department, Bangkok, Thailand.

Kaosa-ard, A. and E.B. Lauridsen. 1974. Underground storage of teak stumps, TIC. Report
1974, TIC Ngao, Lampang Thailand.

Keiding, H. and S. Boonkird. 1960a. Budding and grafting of teak. Document, third
session of the Teak Sub-commission, New Delhi, India, FAO/TSC 60/3.3.

Keiding, H. and S. Boonkird. 1960b. Vegetative propagation of teak. Unasylva 14: 193-194.

Kozai, T., K. Fujiwara, M. Hayashi and J. Aitken-Christie. 1992. The in vitro environment
and its control in micropropagation, pp. 247-282. In K. Kurata and T. Kozai, eds.

Transplant Production System. Kluwer Academic Publishers, Netherlands.
Kyte, L. 1990. Plant from Test Tubes. Timber press, Portland. 160 pp.

Lauridsen, E.B. 1973. Teak plants survive and grow well after storage. TIC. Report
1973, TIC Ngao, Lampang Thailand.

Lauridsen, E.B. and A. Kaosa-ard. 1973. Underground Storage of Teak Stumps. TIC. Report
1973, TIC Ngao, Lampang Thailand.

Mascarenhas, A.F. 1987. Studies on tissue culture of raised trees-A brief review, pp.
69-75. In Proceedings of the Seminar on Tissue Culture of Forest Species. 15 — 18

June 1987, Kuala Lumpur.

Murashige, T. and F. Skoog. 1962. A revised medium for rapid growth and bioassays
with tobacco tissue cultures. Physio Plant. 15: 473-497.

Nautiyal, S., U. Singh and K. Gurumurti. 1992. Rooting response of branch cuttings of
teak (Tectona grandis) as influenced by growth hormones and position of the

cutting on the crown. Indian Forester 118: 112-121.

Padmanabha, H.S.A. and G. Vijayalakshmi. 1994. Vegatative propagation of teak through
branch cuttings and sprouts, 8-9. In G. Vijayalakshmi and R. Finkeldey, eds. Tree
Breeding and Propagation News Vol. 3 No. 2.

llh—k‘ ,’F%-&“-—'é 1.”1

i ﬂ\i

i

.!"-
-

157




bt oo Y

x’._ - W el T T el Y R | T, Y BT T he W "
aommc;ﬂusTuanTna

3
P|anhanuruk, P., P. Piyaphan and C. Pianhanuruk. 1996. A Preliminary Study of =

o5 ASfne. SRBMGNeRT ) e

Rejuvenation of Teak by the Budding Technique. ASEAN Forest Tree Seed Centre

1) !’_ﬂ -t;,
Saraburi, Thailand. 7 pp.
Reddy, SK., S. Nagaraju, P.V. Shrichari and S.A. Faroog. 1997. Rapid in vitro propagation
of Teak (Tectona grandis L.f.). Indian Forester 123(8): 778-780.

Schenk, R.U. and A.C. Hildebrant. 1972. Medium and techniques for induction and |
growth of monocotyledonous and dicotyledonous plant cell culture. Can. J. Bot.
50: 199-204.

Sumantakul, V. 1980. Teak Improvement Center Progress Report. October 1978-
September 1979. TIC Ngao, Lampang Thailand. 18 pp.

White, P.R. 1963. The Cultivation of Animal and Plant Cells. 2"d ed. Ronald Press.
New York.

Wirjodormodjo, H., S. Poernomo and E.D. Adiningrat. 1987. Commercially feasible
micropropagation of Teak (Tectona grandis L.), pp. 97-107. In Symposium on the
Application of Tissue Culture Techniques in Economically Important Tropical

Trees.

158




Joodamuiionasiuyovan




"R R R gl

& W L T e t A’ L L P Ah R N e L L U S
_ ovAAMDINSTIKIANTNY
= A B

ol I Gl 3 -':' -

ol ‘:1 1". L 4 -.. R 2 -' '. ”": J -'-":- 'q .'. ;

unn 6
Jovdamuiionaoiuuovan

N13N32AYVDIENAINSIIUYIA

dnlulimuegluwatmdnlulunfoulifuinianusssurifluen  Indian-Burmese
floristic region wagnulAMNEITUTRIUUTEWADUGY Nl Ty wazan dwusuusemadulaili@e
s @ <) o a a = a ¢ d‘
finsugndnundunanunn lnemsihanvgnresyniduisiieyssanuaiananissen 7
(Kadambi, 1972) wagluminieiauTudnansgmiluigniiudeniu uadssandnegluduiu
1UIUIUDDINAATULDINILTIINYIR (Troup, 1921; Kadambi, 1972; Kaosa-ard, 1977)

Tuusznelmenudnlaevlulutuganssa (Mixed deciduous forests) wazinutia
TuthAvtunasuilah Wudu Iﬂ&lWU"ﬁUU%UNﬁUU’iS@J‘ (Pterocarpus macrocarpus) Was (Xylia
xylocarpa) wzwun (Lagerstroemia calyculata) a1 (Lagerstroemia tomentosa) MrATD
(Schleichera oleosa) uzAls (Afzelia xylocarpa) 433 (Haldina cordifolia) Ueidetlng
(Eriolaena candollei) Auun (Vitex limonifolia) nanadn (Vitex peduncularis) fn (Lannea
coromandelica) LA (Garuga pinnata) @uns (Tetrameles nudiflora) 1znen (Spondias
pinnata) Wea (Premna pyramidata) Tmenuns (Bombax insigne) nseivau (Millettia
brandisiana) @ (Dillenia spp.) wagle (Sterculia spp.) Iiduanafinuluthdgn Taud Tesan
(Thyrsostachys siamensis) Wils (Gigantochloa albociliata) Wussn (Bambusa tulda)
iivew (Bambusa polymorpha) lsins (Dendrocalamus strictus) luenswna (Dendrocalamus
membranaceus) waglid1vany (Cephalostachyum pergracile)

dnluvssinalve  Suegsswinaduiedl 16°00-20°30° wile  wavszviaduwd
97°30-101°20" myfuoen FsiioranwaindefutidnUssmeanah (58n, 2523; Banijbhatana,
1957) samﬁuﬁﬁﬁﬁﬂﬁuagjmmﬁmﬁ Uszanad 30,000 asnantasums (nsualedl, 2536)
nsrgegludmineineg laun Weese Wedlnl du a1 uddesaou ung du glaviy
9AsANe Nuadlan HANT InyTYsal AN MUNnys (Kutintara, 1970) uASaIssA 8vies1H vauwnuy

[
U =

UATNUN UBIANE havNIYIUYT (589, 2523) %4 Banijohatana (1957) lé’l,l,ﬂﬂﬂwﬁﬁaﬂ%uagjﬂu
3 4l A

1. ﬂwwtgammqmé’a (Dry upper mixed deciduous forest)

2. ﬂ’]LUtyﬂWiim&j\‘i‘?}lu (Moist upper mixed deciduous forest)

3. Uugyanssausin (Lower mixed deciduous forest)
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fidnauegunniUivdndug saumisnsduiudausssun@naunn

U23uNAUANNIINILANYN NS TTUYIAVDIAN

31NN15ANYINIINIEAIERINETINYIAvRIdnTueyfuladenateytnfidifny Laun
ANYMEYRINUA dnvagn19ssalIneuazAMandRiveiu USiiauiduwasanuiuve iy
9ouNNN wazkes (Troup, 1921) fisil

ANWUZVDINUN

dneusssumAtuegludiuganssa dsiuiidnlvgazegmeneunievesaui
dwspen Unaguints § su wavdu TuiuiifienuseduliiAudesay 15 Assduaugs
nszdimiaUTzInm 100-700 Wes veSieranuUTngeggesiumzata 1,000 Wi
(Mahaphol, 1958) @1awlull wa. 2549 fin1sdsnn wuh dnsssumfannsotunasiiulald
Tusiumnuasds 1,300 wnsnsERUi G ﬁu’%nm&juﬁflma Jadnudgesaey (nsugney
WAIRFR TN wagiugiiy, 2554)

AWM ININYaTANFUUAYI IR

dnvevdulufuiaarednnningaiuindefudiminiuyu suduuifiauga

=% o o 6o

auysalgs eduiusiunuandisuy vesduiinuluunainszaemusssuniAvesdn loun
Huhudeutredniednunn efudufusmunss fnsssuiedd luduinn wenand
vt dnidulaldATigadonaduanuguazanals uiuiinudiduiussnou (Aluvial
soil) Faduuiiiuse (Loam) 3o Sandy clay loam #ifinsszunena washusenaniiduiud
amedunaniuduiiiadulugauaiuien FeUsznoulufefunae (Sand stone) fufunu
(Shale) #utu (Lime stone) iuwwau (Slate) #ulud (Gneiss) @ad (Schist) Huunsiln (Granite)
waziudail (gneous rock) andlufufidnliveviueguiedddntussfasfusudniuaszunsu
f8nsnnivladiain uazerasmeluaniuiduluiian fo luesiddudufunsed
wiswdsnn Felduidefuduiiudaiuas (Laterite) (@36, 2505; 2dus, 2517; Mahaphol,

1954; Seth and Yadav, 1959; Kutintara, 1970 )
1. auauUANISHEndvashiu

AanTRn 1 iENdNdFyvesiuTdINasian1sNIzaNevesdn Usenaume AL
Tufiu 1iofu 1A59a$1998RU ANUMUIMUIUAY UAZAIUNTUVBIRY vl

. R § - n
s T N
AT OIS

wazdinanlid Uiuganssaguds enaluduiudaiiuinswesdn Weswnthedeld
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1) anudulufiu (Soil moisture) ANMTUTUEITIUTINg oL aualuAumy

syanmd uanduansidnansenuronmantinne waneiiand el wasmaiiinevesiu
Huoghann  msdlufuiadimnsdiniusTnensaaslnedontunnuibuegvesiiaiiduey
vuiuRy LazqauvEanoAeeglumu mamﬂaLLé”Jmm%wuaqau%Uﬁﬂgag 2 anne Ao
ameiiduvennan (Liquid state) Mideniudn Wiluiu (Soil water) uavanmsiidunia (Gas
state) FaFunilotilufu (Soil water vapor) usiluunansdl i luggvunivesssmeditionnie
wundn enuFuluAusinusnglunmeesds (Solid state) ¢ usdauFuiiiunumegieann
AonsiAulavesiviAe ﬂmus'?‘?uﬁaq"lumwuamwm dulaun mm%uﬁag‘lu'gﬂ Water holding
capacity, Field capacity, Permanent wilting point ez Available water sy 91nnsieses
AuanTRmaEndluAuludnsssumviosdiiiusdmn s1uaean dwiade wes Unsal
(2510) U31n4)311 Field capacity Tusgdunnudn 0-10 wufiums, 15-25 wufiuns waz 30-40
wuRLINT U9 Good site TAFoay 45.0-56.6, 39.4-60.2 Wag 40.5-50.3 auddy Tuuaizd
Medium site fifwinfudosas 39.2-51.8, 31.6-52.6 uag 35.8-53.1 mudPy Feaguiuldi
A1 Field capacity Tuszning Good site fiu Medium site liifiasuana1siuinnin Tuitues
denfuiuluaniwesanudnd vl (2511) lovinsAnwazagunadn Water holding capacity,
Wilting point percentage Wag Available water vesAutu A szdmsnilufiudu B iileadnios
Tuaudnnndueny Sndatenieifanuddydenadulnvesdnituiu Ao nsseuneth i
wiidu (Surface soils) azfinsszuneihtliifuntdn uimndufuses (Subsoil) flassadnehu
Viﬁw’%aﬁ%umaaﬂifmaguiashwmm azinlnssruieilaesaudle (Sakurai et al., 2002)

¥
A a

2) fleRu  (Soil texture) iHepuluantRnusuanfisruInvoaT UL
Uszneuiuduiudu vienanldondoniien Wenwduantfniusuentsnnumenu (Coarseness)
a a . 2 a a v & a o & vaad o A
wioANazlden (Fineness) vosdiudiudiu Insunduailonuiniluauifnieios nanfe

& a | a v va A o I3 v °
Wesuvgliinswdsunlanmeldanimvaansldnu e Tnguszasdnemunens Tunsduun
wipvosilofuorvazlidndiuvetounianse Jad wazeymadunien wisdadiuveadniiu
(Soil aggregate) Ald Auufl Sahunalu (1970) laasuwanis@inwisenu1in TuAuvesdn
WeInssUdnTueggtnawimn Jminaune asdseneulumesyniansiy Fad uazeuna
fuwilen Souay 555, 6.2 war 38.8 MUAU TuAUTY A dwluiutu B azusznaulufie

a 3 a a v o % o o
BUNIANTIY TaF uazauNIARumted Seeas 39.0, 5.5 Uag 55.5 MUAIRU KAINITIUUN

a dglj a Y1 a gj a ::sl' a < 1 a 5
winvesilofuoanulain Tuautu A agfilefuduuuu Sandy clay loam d@lufutu B
aefifloAwduiuu Sandy clay loam wag Clay loam uena1niikas Dhammanonda (1973)
galesneaudt Tufuveshdnndnnewimn  Jwdadin axusznaulusseyniaiifivuie
Youni1 1, 1-2, 2-5 waza1nnin 5 daawes welufugu A dUsunasSeuay 45.75, 27.87,
14.80 way 11.10 mua1nu wavluAudu B dUsunnsesay 31.67, 33.56, 12.35 way 22.47

muasu wazlaazulindutu A SilleAunuu Sandy clay loam waglufutu B fillefuiuy
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Sagh = L4l = o = 7 A w0 & a ' Ao i) 5 Toan
Sandy clay loam fis Clay loam Wulieniu Jauansliiiuin iloAuresluganssuniidn ! N

G?Tuagﬂmaﬂ"alﬂ Tudiud A szfluuuy Sandy clay loam waziuuuy Sandy clay loam &
W Clay loam Tupudu B azﬁ?u%l,ﬁulé"jwmmami’ﬂLLuﬂﬂuﬁmaaLﬁaﬁuiﬂai%’é’mdauﬁumwmﬂ
l 518 Tad waveynmRuwllen visedadiuvendaduila dudnvazveaionuveaudn
widasiey UShmunamilevesuUsamnedlne Aidnwilag dud (2517) Tdseauin faudnusinan
Sunewiuty Smiaung putuuuesiidenuduwuy Sandy clay loam wazAutuasazdunuy
Clay loam audnuilday sunowudy Swtauns Sleruduwuy Sandy clay loam
wilududuvuasiududns  audngls  suaewudy  Swiauns  SdeAuduuudunuy
Clay loam uaz Sandy clay loam dufutuanandy Clay fluduuds audnuwiundos
sunefesnn Swriadedml  Sifeduvestiuduuudy Clay war Loam dawdutusradu
Clay uaz Sandy clay wasftaudniinds sunewity faindesne ssfidenuduwuy Clay
wilududuuuuariududns

R Az audng (2517) uawurdlunsiansaReninmaneaudmsung
Ugnanuthdnesideniuinfifutu A 8n mszdutu A JDutunidunseingasanegun waz
% & Ao X a = o ] A fl Yy yy a & & «
Jutuinfillefusiugedadisnemiseneg Milulsslovisesuldunn wagiutuilasinisssue
S a v o & v o & dd < v a = Y
Wwazenied amndndusesdgndnlununnduguinasignmeuanaiismiowasng u
28N WFIEARUAINAINAIAUIETAIUYNY

3)  lassadevesau (Soil structure) IATNAT1IVRIAUAD ANYAUEURINTTOU

Safureufiniu visednvuzveInMsinBouasWondaiuvesiu veseyniafu (Soil particle)
I 2 a . a a A A Y % a I 2 a
Judlafu (Soil aggregate) Tunmsnayniafudiulvginiswengaiveymatiafsududamiu
@M M YN 1 a a & a a o v & a 1% a o @& w
Alulpdefunnyinssdufunilaseadinately fuilunisiiansanlasaiswesiudnludies
o = = 1 a 1 Y ~ =~ o I @ a @ a { 3 1 1 2 = |
Ailsdrieunafudlvgdeutendaiuludiniu  wasilnfumaiudnlngasseaizusi
adneAdeiy nanfedieunavesiudiuuniieglunudedy uavdefumaitdudigusis
Y o U dN L a & & oa da 1% i v vy a A A =
AdepaiuAtefutuluAunilasade  wilumessiuiiuieynafudiulngfiveuds
[ ® a =) = =~ o [ @ a =) <@ a J 5 = | | A 1
Judiadiu vieldwengaiududefiu wareunavsedinfumeatiuizusnwineg alidang
£% =X o o I a 5 @ a av i k4 o [y o a dAao |l
Adnpadsiuffodnfunug  luiuiliilasase  dmsulasaivediunidn  Usingeedn
fuatnuine 8110891 Jarinanung avillassadsvesiudunuy Subangular blocky uag
Granular Jusiu (Uayaed uazansz, 2518)

a4) mwmmLLﬁuLLazmqumaqau (Soil density and soil porosity)
AUALLLLYRIRY AedndiuseinaiavesduiuUSuinsresiy dwlseandiy 2 Usziaw
oA (1) AnuvuwiusIn Bulk density) wag (2) AnunwLUWenAA (Particle density)
dmsuAUNTUYRIAU (Soil porosity) fufe Vinsvesdsiiiliveudeiusngluiu defndu
Sovavosiinmsausioun mwmmLLu'uLLazmmwi;wuaﬁuﬁuwﬁmmé’uﬁu%ﬁuﬂ%mm
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3 :‘ a A o a A 1 a ¥ a A o a v 2 a ’ :il
- ! YosdurseIngluiu nanAe ANuUMiLYessuiulTINuBurseIagluAuzuUstuluugan & S0
nauiy dumnunguveshiusziuslsiuuinelaensaivuinnaduniedng Jeivuneainudn v e

Turtesillaftmiifidanununudugs Aeunguvesiu wasUSinaduriengluiosiiduay 0/
fUSnasin fazdiuldannsinuvesd (2511) luBesfefuruantfimeiidndunasznis |
yosdulumudnduengseg fu faudnumn fwiagiuns Fmanimeassusngt ma
yuUUTILAEAATIYILLEYNA Aziiddlufuty A uazdrargatuluiudy B Tuued
arumguvesiuludu A fenge uwdAasiadufuty B wileusulumudonndueny uas
uenINIuEY Sahunalu (1970) Ssldmaranumuutusiuvendnsssusd  usivn

10917 Savdadine warldmenulih futu A sfidenumuuiiusiuinty 1.2 ndusie
gnuefwudiuns dnlufiut B ssdidndu 1.5 ndusegnuradisuiuns uenandssdinas
Wevesunsal (2510) MhmsAnndsgaantAimefidnduasmaniiuicsznisvesiilutndn

535UA VioefiUusivan s1nea1 Sandad s eiadh AL N AvewguTesiy
wazUSuNadunseIng luAy 20sUndnssTuwAsEning Good site fiu Medium site HAuuANsNg
ﬁ’ua&hﬂajﬁﬁfaﬁﬁmmqaaaLwimﬂﬂ’]sé’mm%’mﬂaé’aﬂa"n%"mé]’uﬁmmzé’ummﬁﬂmaaﬁuwu:h
AATALuTINTRsR UL AT wesiutud  Turmediaeangutesiu  uas
Usinniduveinglufuresiutuuuiicmgenifluiutudady  Smnmansfnsdandridneiul
anunsnagUlé Auduuurieunsiionndent Hufudu A duesiierugauauysainnniiu

fudns Feveedionneniniuiudy B lalivsnabuvdsinglududusdeugauauysal

yosu dmsuiiquithgaiuglidn sunowin dmianzien Fadlanmminlaesanduiuisuas
ﬂﬂLUfyﬁ]Wismﬁlﬁﬁﬁﬂsﬁuagj fanuvkiusINveiumindy 1.52 niusegnuiAfiguduns

(Ueyed uasaniy, 2519)

2. AaaNUAnuAlvasiu

aa o a o

AuauURMBAiiidAyvesAuidmasanisnszaevedn Usenaume anuiy

o

nsaduA19v0IRY USunadunseing

9

WeUSunuemeIMsiuA BenuaudRnnaiiinanseny

[

L
AONITNTLINYANUTISUIIRVDIEN G191

1) anudunsaBusiwesiu Kulkami (1951) wuin anudunsadunng
YahU  (Soil pH) Li‘]uﬂa%’aﬁwﬁ’aﬁ%aﬁ’ﬁmmiﬂszmsw"v’uﬁmuﬁsimnasumé’ﬂ ANNTIIUYVR
maﬂé’ﬂazﬁ'ﬁuagﬂuauﬁﬁ oH s8wing 6.5-7.5 #1 pH s 6 avliwudnTumusssumiae
wae pH @ind1 85 agvhlmAnnnsluiiy (Toxic) sensdulavesdn ann1sfny) pH
vosnuluthdnyntuengues msed (2511) wud1 pH YosAUITgIgaTisEAURIA (6.2-7.6) uaz
Anazanatizes suANENTesAY ua Sahunalu (1970) FeldAnuAuluthsssuwd sunaem
Foa¥adng wuiaudu A fien pH whifu 6.4 gendnA1 pH Tuputu B Felliwiiu 5.7
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AP, .

!
2 a =Y a =Y a A wa 1 1 a v wr i b ‘
2)  UsnaduvSedng  Bunleinglufulinaaudfvisdauasunmsduiudy 0 \i
feureudinfiu Fedmasienuaansalun1sguin nMsindeuiveniuavemelufuimey wae
fuduunasenmsndifiguesiiv wu lulasau Weareda lWunadey wazuwaa@ey Wudu way

Haelinagadutssquaniufugedy edselifufiamumumusenisiuisuases pH
NMIANYITeY sed (2511) wuh UsinaduneTagluautrdnduengundenganitluany
thédnduongiiosasn werUinunsazauvesdunisiagaedundudifouiweuinangiau
waziueeu (@in uagAy, 2515)

3)  Ysnaswmensiufu annsfinwves Wen uwasang (2512) lasieaui

Tuthwwgyanssafifdntuey  (Mixed deciduous forest with teak) Tufufu A
seivsnaduvseingiosas 1.93 lulpswusesay 0.38 veaweda 3.60 ppm lwunadey
154 ppm wazuARiTen 14.90 me/100 n$u warluiudu B wivSnudunssingiosay 0.25
lulnsiauiovaz 0.012 woawesa 1.65 ppm wunaleuy 81.50 ppm uazupallen 12.63
me/100 N3

Unsal (2510) shnsAnwamaudivesiuluanminsssunilasussiuiioon
Fuiuiinidnanunsatuled (Good site) waziuiindndnmsiulassiuuiunans (Medium site)
Ima‘v‘hmﬁqumauﬁ’ﬁmmﬁu% A (sEfUANEN 0-10 iwufuns) watu B (sedumnudn

30-40 wuAkuns) lnglasisaunuauifvesiuiny Auanalilunised 6.1 Al

mMSI0N 6.1 uanspuaNTRvasAuLazsIUEINMITVaWRUTY A waz B Tunwuiid
nsiaulavasdnlif (Good site) uazsziuUunas (Medium site) Tuthén
§95UYM

aunsadng  lulpsu | Weawesd | Wunadey

wAAEY (Me/100 NSY)

(50a2) (5o8az) (ppm) (ppm)
Good site
A 0.86-1.35 0.043-0.0675 2.5-6.7 113-288 14.4-19.8
B 0-0.75 0-0.0375 0.8-1.9 67-102 7.8-17.8

Medium site
A 1.40-9.03 0.7-0.4515 1.9-4.5 130-223 11.2-24.6

B 0-0.51 0-0.0255 1.1-5.1 60-95 3.6-23

fn: Unsad (2510)
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[/ Fe Al 1YaNAINTULA? Sahunalu (1970) AlPANEIAUYDIUIANSITUTIR DNDULUNIA
Swdaaiune ludy A wudlUunadeuey 194.1 ppm wazhAAeN 12.79 me/lOO A3y

W ah

AT 'JUING]‘N‘UN B ‘\]”ﬁIULL@IﬁL‘UEJME)FJ 88.6 ppm uazLAAEYL 7.06 me/100 N3u "\]’lﬂ‘U’é)iJﬁV]ﬂa’]'JiJ’] ”‘4’# 1

Lmeum‘wuﬂummaﬂaumulmw ﬂmﬂllllG\‘UENﬂummﬂﬂ’iﬂi”‘\lﬂﬂm’luﬁiﬁu‘mWN@M&NUWE]EJFLU

av o

WEYR Q(fﬂ’ﬁ’]\ﬂ/] 6.2

389

MSIN 6.2 YrepuduliRvasiumazsunmsInemsvesnuyy A uaz B Tuthdnsssuvi

y . |ounseann | lulasku | wWeaWasE  lUunade

vuau [, ., wAALGE (Mme/100 N3Y)
(So9ay) (508a2) (ppm) (ppm)
A 0.86-1.93 0.043-0.4515 1.9-6.7 113-223 11.2-24.6
B 0-0.51 0-0.0375 0.8-5.1 60-102 3.6-17.8

3. AUENUANIINTNVRIAY

AnanTRITIn ey 9 unumengg vesduvditaronuaTRvedy
917y 9AuvIsAu Jeagilunumetwnnsenissesamevesaweniit sndaivuAy e
Wasuanmvesmweniiggndn waniuludusgemsiidusslevdiofivitueguuiudy
e lUltlunsduasevionmssiolu Milleret al (1951) deanuin Qaunidaudszneuluse
QduvEdiduily wagwaniidudnd dmdumniiwduldun Bacteria, Fungi, Actinomyces uas
Algae d@runaindnilaun Protozoa, Nematode, Earthworms tagwan Larger animals #1149 11
wuas wazue Wiy wazdsldnanain Qdunidauliunuindenmsaaesvenauld Tuld Toun
W2 Fungi, Bacteria, Actinomyces Wy Protozoa Lm’miﬁqauw%éﬁumdwﬁf%ﬁmmmmm
Tumsgesameiawlsl Tulsl WnaneduduvSetng vie Humus AsuneUselowitensidule
vosfidlfsdeturlmdusgtihdudug oty ergvesiia duvsenouvesivuaznuaNTh
Yo9AU WU pH vedu Anwanysal waznsdnemeinavesiu 1udu uazUsznnsTheiian
Aruegfudnuuzvssgiiona Suldun anudu uazgamgd (uddy dmfumsinuie
USinauqduvddiuues adn wavear (2515) ldsenuuSinagdunddiusnglufuaiudn
Uszneulusmieuina Bacteria Tufiudiuau 1 n$u feegfluansazans 106 wiidu 54 Fungus
Tufuduou 1 n3u Gsegluasazans 106 Wiy 20 uay Actinomyces lufiuduu 1 nfu
feagluansazany 106 Wity 47 andiulduinagdunEsluiuiaurindivinuroudiegs
Feflumumlunistieaaessiaasls Tl wasuenandudielinan Macroorganism lufiu
vindudniviglunisaanediveauls Tulilumuidn wu mnvan sdiusingegimluly

a1udn wazwinldmaunu Wudu
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: 4 ¢, y by 2 S b :gd" \
Vs UsunauelunazANTUUBIAU (Rainfall and soil moisture) P 7t \%

Kaosa—ard (1981) 19181484310 Champion uag Seth (1968) gsivuaviiathdnlu
Usziwmdudelngarfemnuuansnsvestsunaninuwazaaninaesdnidu 5 wuu dsil Snde,

1. UhdnTunin (Very moist teak forest) Ao UtiUSunauNuuInnaT 2,500
fadwnsdel Audufunin Alluvial Bsdnusedu Sedimentary loams feauwniles ddndu
aerUsEnautauninfavay 10 LiuaTunwiukeslienygy NMsduiugnIusssuvnlivey
LiglwduAnu

2. Undn¥u (Moist teak forest) Aa UnitdluSunauisluiadesening 1,600-2,500
fiadwmssiel Ausiudn fdnduesduszneufouas 10-25 lduars@unuuiu msduiugaiy

a1 Y a < 1 = 1
syIuAREUTINA wuLdungue) Ll

3. UndnAputnadiu (Semi-moist teak forest) WuUrnTiusunauinelueds 1,300-
1,600 Tadwnseetl Ausiudniiunane ddndussrusenausdesay 20-60 laiwuansiunana
finsduiudmusssurfneudiad wazdlwdnduesadunsm

4. Undnuas (Dry teakforest) \Hutiiusunauineluaie 900-1,300 Hadiunsnol
a & a A Yva @ oa o« Ny & ¢ o A & oy v
AULUUAUNTIENITOVUIALLUUAUIVUEYY  Udanluseausenauieyay 50 uIatduuanyevium
Wuandidesnsenulunguy 1e msduiudmusssusfnulunquusedunden Tl
\inYuUeY

5. Undnuiuas (Very dry teak forest) JUSunauunauagaeani 900 Jaaluns

el Auavsenihauliduun fdnluesduszneulunan Wiuamenn msduiugeiy
sysuvdneullll Tdufaynd

Kaosa-ard (1977) WU &nanunsadulanusssusflununniusunainausaws 500-
5.000 Sadunssed witrafivnsandmsumsiulavesdn Ae 1,270-3,600 fadmnssed way

€

=]

niidle mmwsuaal,ualma]“mawmqmLLm 3 5 idou dudniitulufiuiudaasuassunsy
sUnsaBuny Smadvlamsmnugeties waveradeneldlurggdeu Tumanseialuiiud

Do D W

fiianstugunniudnasinunslmguasiiynewnn dnasimsiulndungnandniio mafuls
MeuANNgIREiisseznaszina 4 weuluseuniladl fle YrudleunguaAutadmnay

drumadulanieuauls Usingii 18nsgegalusunngiauvsenaiggEu

BN Kaosa-ard (1981) slgensndruvesuSunaninluset (Precipitation: P) ey
Aaumaiiadedel (Temperature: T) §u5en35n15831 P:T ratio moisture index method
lunsuvswaiiuiUrdnmusssuen® oendu 4 we Al
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3 pry T
LUAWIAIU (Dry-humid zone) & P:T f9nsndiutlesnin 40

WwRTEUIUNae (Medium-humid zone) & P:T 19n51@1U5E1I9 40-50
WA (Moist-humid zone) & P:T 4895187114519 50-60

WATULIN (Wet-zone) 3§ P:T A9n51d7uu1nn31 60

gunAll (Temperature)
U

Huthdeiddromsnszaneiusmusssunavesdn dsenunsamudnlalugisgumal
faus 2 esmwadva Tufouflenmbudn 89 48 ssnmwaifea duiuideuiionniasoudn
uigmpRfinzaufaeAeUsEna 13 ssmwadea Tuideuilennmdudn fs 40 ssmiwaiToa
Tuouflenniadeusa (Haig et al, 1958) wanaInd Kadambi (1972) s1ea1ui tidneuds (Frost)
fisvnasendld qnlsl wagldmjuvesdn Tnsagidunsesediuiionnivesdn wu von
Tudou uazibewsyuostden vhliAanisneainsenasn (Die-back) I

gaunilaziidvisnasesudn Ineangluszeenan wud eamgiinidvninasrenisiiule

AT NUNYIVRINANTUTINANAUTENIN 27/22 srnwailiea fe 36/31 samwaided
wilugevaneaufian fie 30/25 aemwalded wasdnauvgiimngadmiunandn fie 36/31
=~ = Y o a Ao a0 ] =
IMWaled war 21/16 ssmwalea navdnAulaluniigaumgisiind 18 swmiwaided
N aNa 1% = ' .
wdanuazuAsEunsy  lumn  Tddeudniandes  uasdiuvesmngen  (Terminal  bud)
wngAN1THULe (Kaosa-ard, 1977)

bhele (Light)

v & v v 1 1 a 1 1Y

dnlulddosnisuasunn waglinusy auiu (2506) 51897031 @NVHUDIAINEUME?
Tumsduiuganusssuriivesdn  Insaniznissentavnisasivesgnidlutinianuguiugs
= o o X 4w Ao A X A v a M Yo I o w
Fafluassyaviuddey waziifvivunaquituiaugnlimfnlnilasuuadliviuiduamedday
YBININTLIWNUFINUSTIUYIAVDIAN Wag Kanchanaburangura (1976) Wu1AINEIVBITIN
naviuiinadenisiiulakaznsiauvesnddntesuin  YenINLANUULYBIMATTIINE AL
fumsdule waznsiauvesnddnizegseninedosas 75-94 YeaUTuaLa wazna1aiugn
TasuANULLastaenItasinlvnandnvesiminwisesnaidntesas (Kaosa-ard, 1981)

Fnduliiifausesnisuaslulsuasnndmdunisiiulanas Rauin1sve 98y
NN3AnIves Nwoboshi (1972) wuin nénlsfeny 8 iieu Mdulalagldsuuasiivsiesay
25 fwiinusaiiog 0.6 ndu luvafinddndiiulnlngldunasdosas 75 thimtnusids 14.6
n%a TneUsunauasiimnzaudmiunsiivlnvesdnfessninedosay 75-90
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AnInwIRaeNTMINZENAUN1TURN

= o o & vouda A & Aw oY w1 U & = vy

Wesnndnfiilelindiaunwg Wuidesnsvewmain msugniiladng daiudeladl
mathlugnlunaneiun - eglsinuiitadenasegrenilutedndnlunisugnassautidn
Tiuszavaudnse tnetadaundeuiiddy lauwn A mvesiui Aunwwesiuninass
nswvlakasnsiauINsveseulidn  aundidnsnasenunmilloliluaiudr Taaane
pgwBdveslalidnmeuiediu  uwlindnanunasisisiuiasddnuusdveaileliriu
dl' o & A [ Y & ! ! (Y A ! % [ 7
WethunUgnluiuiideiuegvidvestleliliunndiuwseunnsiudniesyiiiiy (Kaosa-ard,
1995) Msugndntuiiunfgniesmnganazyilinandnigaaviinaunin lneUadenanitdfay
TudrurasganIninud o 115058918 ve3lULAZUSINUANTY AL Laghasaing

mﬂmiﬁnmmmé’mﬁus‘izijmilﬁu‘lmmﬁﬂLLaz@mamﬂ’aﬁumauiuﬁuﬁmuﬂwaa
ssfmsgnamnssuiildluiiuiinamie fleny 18 9 $1uau 10 au vesyydea (2534) wui
mmqwmé’fﬂLﬁuﬁulﬁaﬂ‘%ummaLs‘?jammau%uuu (0-15 iwufams) uaziuduana (1530
wuRng) sy LLagmmqwaqé’ﬂ%amaqLﬁaﬂ‘%mmaymﬂﬁumﬂaﬁ'ﬂuau%uuuuagau%’ju
ity dmsunmsinmanuduiudvesduinuguinansiissfuenfuanaudivesiu wui
LﬁumuquéﬂmqamaaLﬁ@ﬂ%mmaymﬂﬁumwamaﬁu%’uumﬁuﬁu

uenaNil winsTn waw et (2537) Idvhmsfnvanuduiussevintnuau o
vaaruiunswvle (DBH) Guaaéi’ﬂiuLLanmaawaaﬂﬁmﬂﬂﬂuﬁuﬁumEJ%’wi'mmmsaagUma
1691 DBH wesdneny 5 U flavduiusvnsadiadunisnilinesvesnuaudfivessiu laun Ujasen
vipavo3afiduusslon] unaBouiiuandoulsl anudussems wavauguesnsuaniUaLy
Uszquan nuhdndinsidivled (DBH windy 7.88-11.02 wufwng) TuRuditiuizendunse
Ununansdadunans (5.65-6.75) Usinamleanesaiduusgloviiuunansiisgsunn (15.60-362.2
ppm) uAABeLTLanIUABlAgeTsgenn (12.46-77.62 me/100 n3u) ANMBNFITHEANIIY
nanafiegs uazALUBINILANIUABLUSYUINGSRIEIN (24.91-82.32 me/100 n3u) ety
msUgndniitelildnandngs msazdnideniulgnifeusuugsiuiaslivgnlvidauamielu
nusieafufuiingnand vieusulgsmunmalilndifssiuananiRnuiidnannsotulds
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unn 8
msinulnia:wawanasuthan

n1stAulavasarutEn

anilulduszinn Periodic growth nanafe dnsiuladurianan  Tuseuleaenis
wulanieinuaiasegUszaa 4 Wwousel (ngunmaudisdanay) Inglugisaidnanaudn
widnsmsiauladszunuiovay 78 veinsiivlanasnl dnTINRAUIANIRNIUAINEIRE
Susutng sevhadeufiimiuawey waaniutuemadilutafounguniainng ey
ndmntushaniafulaeBuanamuiidy uasasvganisiulameiuaugedolitiosun
Tutssgwihadeunaeufanunius dwdarnmadulameiunnuladuasistulurmed
Snsniulamedunnuganas warazanaduvnsiidnmnsiulamsdunnugafindy
Sarmadulmazdutuetadiuilutafounsngney wieUssann 2 Weu wdwniignsins
Fulamaduarugegafiud sedenadunsgimdminiinadulamedunnugeanas i
mslulansn wazeandu avegluanmivdeld uazezindeuiieluglauduiielilunsiiule
mqéfm%wé’jqLwisjamaqgigfmma%ﬁéfu (8fv#, 2525)

awdrdnasidvlalafiioddaduedivladeddny 3 Usenis Ao Jadeneiugnssy
Uadmuaanndenvesiiuian vide aunmuesituign warlademunsinnisaut iade
MaRugNIsUkaENITIaNTIsaudliuaneiuLay Jadefaginuanisiivlnvesaiulife
& A v & v A & A o [ v X & a v a <
AMAMYRINUN iy nsAmdeniunmgandmunsugndndalufendesiansatu
gusiuusnlunisugnasaaiul

msiiulalaznandnvesauldniulszmalnednisdnwlininweauais usdlng
[ = 1 ] G & A 1
Wunsfinenluarudanzuninssluiunundiureslszine

A way 50 (2511) TéAnwnsifvlavesdnluiuiififinaninunnssiu wuth &
Tuamuthiifiongtiesenadivunelugnidnlumuififlengnnnd wu fandningls Smiauns
dneny 17 U Sidushugudnanadiesen wde 22.27 wufiuns Tuvasiisudnusima Smiadng
&neny 19 U fidusugudnaaiisseniodeios 14.32 wufams witu 1nnsfnuilaiudn
wivAuReIiY uiislasUanuiazna la YA uag dud (2519) wuh duriuaudnan
\igsenvesdnfiaauduivan 81y 18 T windu 17.81 wufiuns Tasdanuvuiutues
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dulsl 84 dusiols 9nAsAnwIYRs S1ude (2525) wudh Anfiedudnuaish Sandaung eng 40 T
Tuogluiiufiiflan miuinoaumsuaroguinniinuiuhe fduiugudnansiieugafiosen
65.23 Wwufluns wasflaudnuiss Swdauns dneny 66 U Hidurugudnanafissen seming
60.45-66.82 wuRiuns dnldhaulisaeaiaisamaiulaiunn

nnmsdrramadulavesauldnvesesinsgaavnssuiilsl 10 auusn Avgn
el . 2511 uay WA, 2514 (auth 6 ey Ugnlul we. 2511 8n 4 & Ugnlad wa. 2514)
vinsdisiaidied e, 2526-2527 wan1sd1sausngin dudniidasnisidulamadunitu
qudnanaiiieseniade 0.98 wuRmnsiel warildnsinmaiEulanismNgaade 0.65 lwassed
(614738, 2531)

Viriyabuncha et al. (2003) uag Viriyabuncha et al. (2004) @nwinsiaulslasnanan
vosmuthdnvasnsutiliiuazesdnmagaamnssuiiliduoigrieg luiesdidmindmu dnis
DY LaENIYINYT Nan1sANBIUTING I nsiiulansiuduruaudnataiedsn Lasaugs
yesauidndunUsmNguarANLILLLYBEILT (397 8.1)
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mson 8.1 maiulavesarudidnlufiesiswmindiwu drune oe wasniyauys

aﬂi’]nqi __ ‘. -‘l J - - -‘-_ -
59098 | Py Sy ]
. . 3

s ] s P
(Sowaz) gEA  ANER AREY GNEA ANER AWEY

96.00 1200 17.9 6.3 11.66 9.83 6.92 8.64

93.00 1162 26.6 29 10.82 12.06  4.50 9.02
89.50 1118 17.0 3.6 11.12 1043 3.59 9.05

74.00 925 245 7.6 15.10 1547  9.53 13.46
84.50 1056 22.5 3.7 12.74 10.57 3.7 8.41

75.50 943 23.0 4.5 12.22 17.37  5.54 13.52
92.00 575 17.7 4.0 11.66 10.52 393 8.55

84.50 1056 222 5.6 13.77 1486  7.64 12.79
81.50 1018 23.1 4.3 14.33 1589 8.3 13.62
94.00 587 252 3.5 15.07 1355 311 11.49
73.00 912 217 59 15.97 1520 5.78 12.51
96.00 600 33.9 6.9 19.71 15.07  6.06 13.90
73.50 918 26.7 4.5 14.85 17.75 554 14.73
87.00 543 32.0 6.2 20.81 1562  8.14 13.43
90.00 562 31.0 52 20.81 16.12 535 13.29
96.00 600 216 4.1 15.11 1419 521 11.97
98.00 612 28.6 4.5 19.52 1623  4.26 13.46
75.00 468 26.9 8.5 18.75 17.30  10.45 15.51
92.00 575 37.2 9.2 21.33 19.78  11.77 17.99
80.00 500 36.7 9.2 2293 19.12  10.04 16.56
100.00 668 23.6 4.6 15.37 12.81  6.10 11.61
77.00 481 321 4.2 17.19 1492  5.45 11.58
88.00 550 34.0 5.6 22.75 1899  7.82 16.32
89.00 556 323 10.2 22.29 19.82 14.98 18.35
75.00 468 34.8 4.2 19.72 1799 530 15.40
99.00 618 26.7 1.7 17.95 16.24  9.18 14.43
76.50 956 23.2 34 12.30 1351  4.46 11.18
67.00 837 18.8 2.8 10.25 11.67  3.46 9.81

88.00 550 234 3.1 14.61 13.89  4.16 11.65
95.00 593 25.0 6.4 15.16 15.00 7.72 12.93
67.50 843 25.7 4.5 14.35 16.73 537 13.84
88.00 550 20.3 3.5 13.16 1246  3.40 11.34
59.00 737 22.2 55 13.14 14.67  5.01 12.89
77.00 481 35.7 7.2 17.90 1959  9.92 15.80
88.00 562 27.1 3.5 16.12 17.55  3.90 14.36
99.00 650 23.2 6.0 15.33 16.45  8.43 14.24
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mswn 8.1 (sa)

90N

(Bovaz) geEn  ge  Aueds  gegn  dign  AweAe
a9 18 72.00 450 31.0 6.6 18.74 24.70  10.38 19.06
a1un9 18 4axa 91.00 568 253 7.6 15.30 1557  2.77 13.66
a1un9 18 axa 81.00 506 35.0 58 19.79 20.86  6.97 16.87
a1un9 19 4xa 94.00 587 26.5 6.5 16.34 19.01 10.86 15.82
a9 19 axa 90.00 562 25.0 9.3 16.96 18.02 12.15 1591
a1un9 19 axa 90.00 562 22.7 4.0 15.08 1552  4.38 13.43
de 19 axa 7300 456 355 91 2128 2137 1114  19.41
a1un9 19 4axa 89.00 556 30.4 4.0 18.07 1795 274 15.61
19 20 axa 90.00 562 27.5 6.1 16.63 19.05 7.36 14.59
dwha 20 axa 8500 618 222 68 1456 1514 820 1302
a1u19 21 2X8 77.00 481 37.0 5.6 19.43 2395  6.87 18.53
19 21 axa 92.00 575 23.6 6.0 15.07 1743 6.62 14.87
dwhe 21 axa  87.00 543 270 78 1698 1953 953 1525
a1un9 21 4xa 94.00 618 26.3 73 16.85 18.63 851 16.63
dwhe 21 axa 3000 187 341 71 2141 2448 284 19.39
a1un9 21 4xa 88.00 550 259 7.0 16.68 18.75  3.59 15.73
a1u1s 21 4axa 80.00 500 35.7 8.8 21.23 2533 10.77 19.99
19 21 axa 81.00 506 32.0 6.8 19.44 2185 9.16 17.29
dwe 22 2X4 6050 756 271 63 1542 1809 740 1631
a1uns 22 4xa 87.00 543 27.5 9.2 18.42 20.63 11.59 18.06
a1 22 axa 91.00 568 29.4 7.0 18.67 20.17  5.02 18.51
a1un9 22 axa 84.00 593 25.6 4.2 16.18 1736  6.60 15.66
a1u19 22 4xa 57.00 356 34.1 10.3 21.79 2399 11.10 21.62
d1un9 22 4xa 88.00 550 33.0 52 19.06 22,67 451 18.62
dwe 22 axa 64.00 400 358 64 1976 1754 722 1593
a1un9 23 4xa 69.00 431 32.9 6.4 18.70 2224  3.38 17.35
a1 23 axa 62.00 387 28.4 6.2 20.40 21.82 10.10 18.78
a1un9 24 axa 84.00 525 32.3 10.2 19.40 20.09  15.09 18.60
die 20 axa 5600 350 293 100 1915 1955 1257  17.23
a1un9 24 4xa 94.00 587 30.8 6.1 20.42 2242 585 19.65
a1un9 24 axa 80.00 500 34.0 8.5 20.49 2221  9.82 19.57
a1un9 25 2X4 52.00 650 26.5 1.3 14.99 19.67 10.73 15.48
a1u19 25 4axa 79.00 493 31.8 10.2 20.34 23.07 10.64 20.42
a1un9 25 axa 58.00 362 38.5 22 18.76 2215 214 16.18
die 26 axa  63.00 393 373 83 2091 2319 1181 1898
a1un9 26 4axa 79.00 493 24.0 21 11.94 18.31 1.92 11.13
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U1 47.00 36.5 15.6 24.12 26.16 19.43 23.11

aue 26 4axa 79.00 493 28.5 4.3 18.62 19.75  5.14 16.85
dune 27 4axa 89.00 556 28.3 6.4 18.69 19.11  8.02 17.11
s 27 4axa 76.00 475 34.2 10.2 21.08 2468 13.73 20.34
U1 27 axa 87.00 543 32.8 6.9 21.83 2575  8.07 21.89
RN 28 4xa 75.00 468 32.7 8.5 19.14 19.03  9.12 17.34
U 29 axa 46.00 287 39.0 18.9 25.76 2786  20.02 24.36
e 29 4axa 75.00 468 30.5 5.0 20.29 2338  4.48 19.98
U1 30 4axa 83.00 518 28.8 115 19.69 2040 1347 17.85
s 30 4axa 32.00 200 47.9 20.3 33.86 26.75 19.40 24.04
U1 31 axa 65.00 406 329 9.5 20.10 20.05 10.14 17.18
e 33 4xa 32.00 200 49.7 20.9 35.17 3053 19.93 26.37
51 3 3x3 93.00 1038 10.1 35 6.88 9.06 3.82 6.70
ae 10 3x3 66.00 729 19.6 3.1 14.04 16.02  1.53 14.22
51 12 4x4 66.00 700 219 2.1 11.71 1523 2.00 9.81
51} 15 ax4 54.00 687 321 1.8 13.35 23.06 1.75 12.08
e 17 ax4 57.00 650 29.2 15 13.14 19.85  1.36 11.81
51 19 4x4 43.00 781 24.0 1.0 8.65 17.05  1.09 7.99
51 21 2x8 49.00 312 36.0 4.9 22.88 2145 461 17.39
ae 22 2x8 30.00 481 35.3 1.7 12.27 2268 1.82 10.25
51 23 2x8 63.00 437 29.1 7.4 16.70 16.60  7.06 13.11
miyﬂu‘lﬁ 16 2x4 67.00 837 335 6.1 17.34 2288  8.49 17.61
mzyamq‘% 17 ax4 90.00 562 31.2 10.0 17.65 19.15  11.59 15.75
miyﬂmﬁ 18 4x4 89.00 556 36.8 10.5 20.99 2224 1363 19.12
miyamﬁ 19 axa 75.00 468 37.2 9.2 23.35 2739 1273 2243
mzy%au‘tﬁ' 21 ax4 77.00 481 35.4 10.6 23.30 2644 1557 22.14
mfyﬂmﬁ 23 4x4 69.00 431 434 7.5 24.99 3131 899 24.33
miyamﬁ 24 4xa 81.00 506 40.9 8.0 22.24 26.10  7.58 22.35
mzya]uq% 25 ax4 76.00 487 40.1 8.6 25.63 29.17  6.62 23.59
mmﬁu‘lfj 26 4x4 47.00 293 49.1 19.0 31.25 28.88 19.59 23.97

fian: Viriyabuncha et al. (2003) wag Viriyabuncha et al. (2004)
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1, B-—. R

289 utas 9uIn 40x40 wins Waseurquyniuengesauthluiiuiiivhnisfinu Afideves !
frsorgmylifogseving 135 U fifies 2 wlaswiniu Aifiorgunndt 35 3 wamsfine nud &
WWurugudnanaifivsen (DBH) wasvesautieny 1-5 U flewindu 7.92 wufiues prwge
Favmaiade 8.88 wns idovesiueggean Ao 31-35 U fidurugudnanafisseniads 22.96

wuRluns egeiaviaeds 22.19 wes (Meadl 8.2) agndlsfio Anadsvesmsiulsly
uiazduanguesmutgontusgfuauiuusTesRmA LT (Site quality) vesarutfivh
nsfnwluusiasduogie

mson 8.2 mswiulnvasauldn luiesiinnes vaslsewmelne

79819 Aade Andeauy Anade Andeauy
1-5 a7 7.92 3.02 8.88 2.85
6-10 35 12.10 2.06 13.66 2.47
11-15 78 13.40 2.46 15.50 2.55
16-20 38 16.76 2.56 17.27 2.61
21-25 33 21.02 4.40 19.34 3.51
26-30 39 21.74 4.83 22.42 4.71
31-35 17 22.96 4.42 22.19 4.75
36-40 1 27.13 nil 28.47 nil
111N 40 1 35.09 nil 24.26 nil

naewa: nil vianeda mwaalila
W NANS uazAny (2553)

9n51N15:AULlR (Growth rate)

nmsnwspsMsAulavesauldnlulssmdlvedliinnth wagdwlvgdunisinw
dnsnaivlmesautilaamutmils Lilddumsinulusssugiinansessiulssma msfinun
Tusserusnduiumsluautdrdguesnsutilivasesdnisgramnssutlifideglumamile
YoIUsTINA
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el T it L L W

— , ‘.;"‘“.

I

Fa_ A UT

w -
e -
\ 7 i

PNMsAnwsnsIMsaulavesdnluaiudienin 18108917 Smindue dadgn

513790 W.A. 2485-2526 91y 1-42 Y nan15AnwUsIng I mmquwumaaiwﬂmmmumu
ﬂuEJﬂaNLWENE)ﬂ 1AI9ENINN 0.6-4.4 WURLUAT Imau‘daama 13 umaaaml,avl,mawma W
~ wnn 30 U fiAnsingn m’mquwuLaaamwmaammmmwm fAegsening 0.4-3.7 A3 '
- lngudaseny 1 U dAngeanuazulaseny 42 U ummqﬂ (ofla599, 2535) WlaSouifiBuiusng
msiulpvesdnausssunalutenn Tagismsiaszineldfivhosnainnsinseuiiug
doUgnadnanudnlud wa. 2521 Tasnistuuas Invunalsifiduongrag s 6 e fe ang
70, 85, 99, 112, 124 uay 130 U flvuiaduseunsiisediuen (GBH) wiaiu 100, 125, 150, 175,
200 uay 213 WURWAT AuaIRU (ned way 35uns, 2521) wazdletundessisasnsiuls
MU UAUENA1AREBALEY WUT ﬁm’mLﬁumuLaﬁaswaﬂmﬂqLé’ushu@uéﬂamﬁmaﬂ

WInAU 0.45, 0.47, 0.48, 0.50, 0.51 waz 0.52 WURAAT AUAIAU

¥
=

ansnsulavesaulndniuegivengretaiutinig  AuuNanIsAnwINIsAUln
yoseulusimeduengeineg lusfesit suneam fwdadiung aguh audnflengiios (1-5 )
fsnsnsAulafniaudneguszanm 6-10 U uazauthenguszana 12 3 waganutieny
5201114 6-10 U 2efidnsnaidulngean Mlusudfingehaudnengtosogluszosia
diedfudessanei uwidlelndundudndalifudnadulnigatu uideogBanntudnm
MsulaNIranasdn (@ wavaue, 2515)

Viriyabuncha et al. (2005) Anwnisiiulavesaiuddnvetesinisanaivnssuunld
filsvhmsAnunsenined wa. 2503-2508 lusfesidamin@odlval uws d1Une drmu mayauys
waziae Wethdeyaildannsinwdendnn uieszimeanedovesnisiiulnuaganuiiiy
wdssedmeduduihugudnarafissenuazanugeueamyliiassuunaufidevestueny
auth (M9efl 8.3) wausngdn audndidiengann (31-59 ) fuunliudiasdnsnaidule
(riiuyuedesed) desniaudndifienyliesnin (11-20 uas 21-30 T)

SN 8.3 msiivlamte wazansnnuyueiesedvasdninunautueigasaiudi

Aala (WUAWLAT)  ANEe (WAT) AWl (WURAWAT)  Awgs (wns)

11-20 10.25 - 23.36 8.41-22.43 0.73-1.26 0.54-1.18
21-30 11.94 - 35.17 10.25 - 26.37 0.46 - 1.20 0.43 - 1.06
31-59 20.10 - 46.15 17.18 - 32.11 0.54 - 0.80 0.45-0.72

fiun: Viriyabuncha et al. (2005)
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I

-
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3@@Lﬂu%@ﬁﬂ’]u‘dqLL(ﬂa‘“LL‘Ua\WWHﬂ’]iﬁﬂﬁzﬂlﬂﬂ?ﬂ')ﬂiﬂqﬂﬁﬁsﬁu‘ﬁuﬂmﬂ’w\lwumﬁﬂﬂﬁllﬂ’]iﬂ‘lju“liu

*}(3-!" ﬂmmwwuw (Site index equation) ﬂuaqaauﬂwaﬂiuﬂivLmﬂlwa (NN wazAME, 2553) Ladi

O

ll’]"\]@]LLU\WUﬂﬂJﬂ’WWWUWUE‘N?DU‘UW@E]ﬂLU‘N 3 i‘“ﬂ‘U"UU Ao A U1unany uazlan Nﬁﬂiqﬂg']’l

mué’mmuwaaﬁumEJmeul,msuuaEﬂu‘tju@fumwwummm'] uLLuﬂuumzuamﬂmimuimqqm']
((mi’]Wl 8.4)

ewFsuiisuiunanisdnwsnsnisidulavesdnluaiutiwiiung Smiaduag
Gizf'umqﬁhm Faud 1936 U Feanilnglldiuiumsimveneszozanuds 1-2 ads wui dnlu
adusiungidwiugudnanaiisseniadegsening 16.52-25.27 wufinng Anugaade
favunoglute 13.8-18.6 wns eunfismulutiagdu (Current annual increment) 0.547-
9.650 fiadluns (0.058-0.965 wufiluns) wazdlnnuiisyuadeelegseving 1.163-7.515

a

fiadns (0.116-0.752 wuRwns) (@3ns waz Uad, 2550) Hushsnisiiulafideudie

I ! & A | | ¢ =
FID1UVULNTIEN ﬂmﬂquuwm@QﬁQUUqLL@JLNWS@QSLULﬂm%‘U']uﬂa'NQQLa'J

mson 8.4 madulawissazanuiinywaisselvasdn Suunautunun Wi

e A .q %ES “
1&{*”“ = TR

dlaSpulgusenintuaunniiuilaenisiianuguadevedddtuSeusensiuuag 1

YUl
AATWINUT : .
AULA AULA
(wufny) "G g Gipy)  PONE (WR9)

11-20 - - - -
ch 21-30 2224 -3517 2214 - 26.37 0.89-1.20 0.80 - 1.06
31-59  29.74-38.28 21.70-28.43 0.54-0.78 0.37 - 0.58
11-20  13.14-21.29 11.81-19.41 0.77 - 1.17 0.70 - 1.10
Uunans? 21-30 1227 -2288 10.25-21.89 0.56 - 1.09 0.46 - 0.98
31-59  20.10 - 30.18 17.18 - 22.67 0.63-0.70 0.47-0.72
11-20 6.88 - 20.81 6.71 - 1591 0.73-1.26 0.54 -1.12
o’ 21-30  11.94-2293 11.13-1898 0.46 - 0.99 0.43-0.75

31-59 - - - -

winewn: wyliflenuguedeveditudousendusarseaduinnnit 24.5 wns

2 myjlsfimnugaedovesldtuSousenidulaysoadunius 18.5-21.5 Wn3

3 M va a vy A ' 8 '
mgjiuummqqL%EJ‘(J@QIM‘UUL?@‘UEJ@@muuaz‘smmumﬂ’n 18.5 wn1g

fun: nAns wazAn (2553)
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W o AN R b TR B L
’ aommOﬂusTuanTna

J4 N iy

M 1#* J e

PNMsAnEIANUTINNURGET 1Y (Mean Annual Increment-MAI) vasauthdnly ©

fufieney vesspmalnesiuiu 240 uwaseghs Telleddeduorguesau 136 U Aide
Y99 MAl uUsiumiuenguesauth Aiadovesanuifsmuiadenetvinty 1.21 gnuieiiuns " .
solssiel w30 7.56 gruArluRIHBLENUASHEY (AW LazANE, 2553) HAn1IANYIATLTYY
s etlugUURinasduresauth (ed 8.5) Wensuiisuiuanufiuyuiadesed
vasanuthdnlulsunesne Mldtnssemild e1fi wu anthdnfiussnaneanian (Costa Rica)
01y 4-8 U feriidevesnuifiuwuedesiel 5-27 gnuiadiunsaelenunssel autdn
918 80 U 71w (Java) Usemedulafiide Serfidevesan MAI 2-15 gnuirariunsdeisnunised
uenaniifsfinenui mudnluiuiiveduremitiedeisnmmaiulamunogsewing
2 wag 3 gnurAnunsHalanufsied Wity (Ugalde and Pérez, 2001) uasAnadsvosniny
Wayuiedesed angrutoyaaiuli (Plantation database) 489 FAO 57U5211910 189 1UY84
Useimesingg fiugnanudn fwindu 8 gnuiadiunsselenuaiviel (1.28 gnuiarlunssels
sat) (Carle et al., 2012)

mswn 8.5 AULNaY AR TIEUNsITUUSIIsaduYasaudadn

PN AN LLRAE 8T AL LLRAE 8T
(@nunAnwnsralidel) |(@nuiAiiunsAslanuAssial)
1-5 35 0.14-3.71 0.88-23.18
6-10 27 0.54-2.97 3.34-18.59
11-15 67 0.42-3.27 2.64-20.44
16-20 34 0.48-1.59 3.02-9.95
21-25 30 0.31-1.64 1.91-10.25
26-30 34 0.20-2.21 1.28-13.84
31-35 12 0.87-1.18 5.42-7.36
36 1 1.20 7.50

fun: nAns uazAny (2553)
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ABUTUAMNINNUN (Site index)

| B o BV, N

7 = Y ) o

nsfnwiteiieafuamnmituiivionuninvesuvaslivesaruindnlulsanalne
Priuanleinsdnulineaues yaywu (2511) Anvideafuaunmeeaunadivestsiluauin
nanans Sadauasmedin Tasmsadeiriduamnmiuiivessudnnanng dangdnldig
p1ghfuusieiuiiiy sgfidannmaiulameanugauazanulaunnsaiy

WA (2517) Anwanuduiudszrinsnsidulamanugewesdniuiiadednaden
UeUsEms o madulamshunmgeuesdnilianuduiusesnanndutedieiun
vwiuremlll anmgiiusene uazauautRvesfiuuUEMs Wy iemenuain AL
yosAudu A uenanidilusgiusuusiusiols fufivindnvesiuliivols uazeny

audnd wazAme (2517) leSureiieanunisussanannugeasdnluauiiliides
afeladeineriuauaudAvesiularanmgiuseme msizannUmluiusingiu anugs
vowuliilluiuauLiuremyldvintu udagiuudslununmunnvesunaalyd

nsUssInusvituaunmiunvesaudr tesldisnmianisden 3 38 Ae Talagly

[y

svtiaaunninui nstinlaglivilanssauiy waztadedanaden nsAnwisvsisuamuaIniug

= 1

visosiunaslvesmulndnlulsamdlne - dalngidunisinulnemsldmmugeiiduiusiv
o duitmuaeded Ssnrugmeditudeusenruasiiaubdeamnmiuiiviounasls
Aumnenariy

auiesh (2520) lidayannulasiegnanwn 0.25 15 31w 59 wuas Tuautdneny
faud 9-63 T lumawievesszmdlny thinadensmeufiniusssrinenefuanugaais
voslifudousonsunazsonsiu uadldnrmgailonny 30 U (ranilsvesorgseunyudeou

anuddniinsud il lunauzivinisfine) Wudiimueruainiiug awnsadiwundvildu

¥
)=

AN UNvesautle @9

N

AuAMANILN 26 AugWaL 24.5 wes Y dadudunmnimiui

9 Y

o) 2

4N

(%
=1

m Ardtununnitud 23 Anugesiaue 21.5-24.5 e adutununiniiung

9 Y

N

m AfdunuAINIiun 20 AUENAIME 18.5-21.5 WS dadudunmuniniiug
Urunany

B S TUAAINIUN 17 AINAIAILA 15.5-18.5 AT FaLTUTUAMAINNLTLA?

m Avdtununmitug 14 anuawindt 15.5 wes awn dncduduamnimiui
N
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WaddnR wazAne (2535) IFAnuEduannmituil vesmuthdnluriesiiamiadung
ol w.a. 2526 Tnensifudeyaluaudn 9 aau Faduarudnvesnsutalsl uavesdnns
gramnssutll dhdeyauniiesgsimenuduiudseninsengiuaugaedsveiuliing
Fouvoniiuuazsousu lngldmmnugauedeniony 30 I (Bmiwesengsouvuiio) Wu
ogguLstuAuAWLTvesautheenu 5 duamnm Ao laawn 1 Uiunans & uagiun
(F1 Site index fd 10, 15, 20, 25 wag 30 Muawu) wazladavimsanandnveautdnmy
%u'umqﬁi'm*’] Faus 10-60 T IﬂaLLEJﬂaaﬂm’mﬁ%ﬁ%u@mmwmmﬁuﬁﬂuaqaauﬂﬂé’ﬂiuﬁaaﬁ%’wi'm
g

Ishibashi et al. (2010) e uuntununniuivessuldnluniany fusenieunile
vosUszwelve lnaiudeyanasurdnvesnsutild esdnseanamnssudldl wagaiudidn
Y2aanvUlWRWIIMInvULAY 1ae auasIws Il Fldsiny UATIIEN anauas wazelass
53 7 Jwin ongaudh 3-30 U menuduiusseninegivanuguadevesulindiSousen
WlkAZIOUAY LUMuRMNUTIvesEul1eendu 5 Fuamnm fe Juamn LR Weold
Urunand A uaghunn Aneddunun i Ae 14, 18, 22, 26 uaz 30 audiu aedienygu
Wiy 30 U (@ gseudnituvasaiutdniiesdnisanaivnssurlildlutagiu) sunmuniniun

v A v a® & Ad ! o ! A Y o a v ! g
seRufunnuasyauAdununvansausienisugndn  nanfegnuadnasidulalen dudu

LY v Y & A [ ¥ a v & A o
Aaunmsyauunaaseauneld Juiiuifaunsaandnlamndnisdnnisiiui nsungs
Snwsulyd saufansusuupsingsauliienumunzausanisiiularesdnuingady dautu

& A v < & Ay ! [ X Ad o = a al'
AR szaua L ununnlimingausensUgndn  wndanluiuiildnaziinisiuleg
Lifdn wiinagfinsdansiunnieusulsaiizeiu Azlinansuwnunliduaionisasyu

nans wavaniy (2553) Anwidvddunmniniuiivesauindnuesnsuiily osdnng
gnamnssuthlyl uazaudesensu lasulasiaegnedaasavuin 40 x 40 wns (el 1
19) $1u7u 103 wasoena orgautheus 1-48 T Tutfesiideninsine Tuniawie nianans
uazaany Tuenidsunile marwduiusssnineguazanugaedsvesliduiiousenisy
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CES N SR o BV SV o s e
" s DRIREN . b W , f g\ NS . M i WG -y |
FupnnniunTdReglunaeid fio Adedtunnaniuininnd 26 Y Fupmunm \1

P

U1unang A 19-25 UasduAMnIMLA) A ANl 18

NaNANYIaUU

Handnluguusuaslil

aufesh (2520) Anvmandnuesautidn engiaue 9-63 T vesiidminung g
Fodlyl wosdesne wduauamituivesaut sanifu 5 Fu Tagldenmuguadevesls
Zousenriuuarsearuvesylidionty 30 T (rlmisessounyudeu) Susiwundisy
aunituiinandasolslusuuiunsleilddendivinduaudildvesaiutfinaaziuldan
M3 MaRAR (Yield table) Wieauthileny 10-60 T uandlumsneil 8.6

nandndeniieiilafivesaiutrdnluguusuinsldlddennvindududildsels
Weasuseunyuiey 60 U Tuudaztuamun niundanuuand1aiuiin Ineduaunnmuinay
Tisunasldvindudula (dden) sels iteuduaeaivestunmnimainin

AN wazauy (2533) leihdeyaanmadisiauasUssiiunaninaiuindnvetasinig
gnamngsh sl Agudideinlsl auzaumans avinendoinasmans lidsadled wa. 2532
uilesgimanisuselhesu Usingitanansoutanguaulidnvesesinisgnanvingsy
UnlsTldidu 5 nu e ndunanBngeunn () fnnuiiiuudaud 0.011 gnuiafiamssedudediuly
naunanAngs (B) Smmifiuyuszving 0.0095-0.0110 gnuiafiunssosiusiel ndumandntiunans
(C) fimnaiiamuszning 0.0069-0.0095 gnunArisnssodusiet ndunandn (D) Saraniiuyy
seWi 0.0056-0.0069 gnuiAflumsradusiel uazngunandasun () anuifismudou

0.0056 gnuiAruAsAadusal a
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: aommOﬂusTu anTna

lﬁavr-,. ol AN

MSION 8.6  nandnvasaIuIdn SiuunmueIgIasTUAMATWYT

3 ab 2 6

La‘iﬁl’lﬂz L8 ‘U'ﬁ.!ﬂfﬂs‘lll f AUIN

10 3.69 6.03 8.36 10.69 13.03
20 10.71 13.63 16.55 19.47 22.97
30 15.40 18.90 22.40 25.90 29.40
40 19.51 23.01 26.51 30.59 34.09
50 22.79 26.88 30.38 34.11 37.61
60 25.85 30.16 33.90 37.40 41.48

1Y

1 = No & a YyUuvA , A& o v & . a a N
RN8LAR: Uiﬂqmi%WWLUUﬁUQq‘lﬂ Ao YSuasd1unidud1AuasunseauTanug \ﬁgﬂu‘mlﬂ,

[

YHUAUENANS

Y

aduueniUdion 5 wuRwng
2 milsiflnruguadvvedlituSoueniunazseudy 15.5 wns asn
> wilsitinruguadevedliituSeusensiunasseasu 15.5-18.5 wns

vaa

4 mlwummmma 9909 lITUSOUYDALAULAZTOUAY 18.5-21.5 LUAS

5WNI&J%@JF‘]’J’]@JGQLﬂaﬂ%aﬂlu%ﬂﬁau&@ﬂLﬂl‘L!LLaSi’eNLﬂl‘u 21.5-24.5 1ung

6wglummmqqLaaamaﬂm}’uﬁauaamLﬁiuLLazsawiu 24.5 13as JUlY
fu1: @nesh (2520)

yaudna (2534) Anwinisiulasasnandnvesdnluaiuiivesesinsanamnssuinly

o

91y 18 U dwau 10 @y fnseglumamiiovianun Ao authusinsed autiusiung
anuthuiisny anuthuain suthvandou authuivensy et authihusuaumes
authinszens wazauthquuddnd wul sendalusuuBinasdiuivindududld W
sefudnRudsseduiifidurnugudnansusniuden 5 wufuns veets 10 @y oefsewing 5.36-
10.89 gnuiAfwmsaels lasnandnvesaulmjanisuliaiigean (10.89 gnuiAdwnssals)
sovaunfemutquuicidl  mutieian mududens @ududvsed autusid
auluwivense anuliusmuauves wazaiuthuwling (10.55, 9.54, 8.92, 7.62, 7.11, 6.59,
6.09 uay 5.76 gnuAdluasAels MuARU) uaznanARvesEILTINsEeNaTiAtiesTian (536
anuAnunseals) nanAnvesut 10 @t dindm desntmandnvesauidnues
nsuthls aanfesd (2520) WWeneagziunandnvesanuihdnlunamilodlonty 20 Y (5197l 8.6)
filandnegszning 10.71-22.97 gnuadiuasdels deenafiumszengvesdntesnin 2 U
uazdsunuduselstesninde uirlndlAssunananesanndnludmingiung A neddna
wazAy (2535) IiUszanalll Ao dneny 20 U axlinandnluguuiinasdduisiumiionden
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AE . ¥ & a8
'*I . WP - P i .-I" .. . . £ : #1 . ,l‘, - N "yl . - .,j ]"'

14.15-191.65 gnUIAAWATABLENLAT 130 2.26-30.66 anuiAnuassials Welarsaundieay

. »

4 iuyusedvesnandnasnsautanguuesaiutiniudnsnisiiuyusievesiuliluaiud
Ve T Ee uavauy (2533) ndlesieiannuiiunusigUnesulinenandieiu uazdauuainguues
auanudngn I sanlaeeil

aulmjauniou fneglunguninanings (AnudiuyusgUveswiuliiie 0.0095-0.0110
anuAnlunsiat)

audyuidiuazaudwivense Jaeglunquininandauiunais (Anuiunu
s1eUvewuliiiden 0.0069-0.0095 gnureriunsHad)

¥
1

autwiang @l wagauluald Ineglunduiiinaninm (Anuiuus el
vo39uldliiAn 0.0056-0.0069 anulAnunssial)

gt ivsed autidusiuaiures audiuiing wazaulInTEe Ine
Tunguninanineiun (anuiunuselvessulidiiawiingy 0.0056 gnurefunseel)

auyy (2534) Anymandndnvetesinisgaainnssudild lnewiudeyaainaiuladn
8 @ Ae @1y eneaIneny FamiauaTadssd audiuwiei 81LneTeenIN
fwdauns auth¥du Sunetidu Twlund audhulases Swneteiu  Fmiauns
aulhesduundy dunersdvundy Jmingluvis aududazin dwneudazn Fawdanin
audwiviense newiue Ymindeduil wagaudiuiuay snnaududy Jmindedn
mqéfuwi 11-18 U a¥19m1519mandauuy Variable density yield table sduunusunnsliiivi
Huauild Uanesliudendusissdulafuiaunduseundidu 20 wuiiuns) mueigves
auth fridunmuamessiufinassuauiulivels ensadl 87) dunmuamituiivesaiuth
Suunlnedriduauamoesiud  Frldnnanuduiusvssaugmedifudouseaduludy
0190 Tnefmunonggiu 11 U uidld 3 dunmuamituil Ao daildunmuamitui 6 (ad)
Fuiitugmamituil 10 (Wunans) uas fddunuamitu 14 )

WA wavaniy (2535) I memandnvesaudnluriesiidmind g Suun
nanAnMuFsTTuAuA mMLTvesautn (nnafl 8.8) meeranAndinamilFannsAnumani
fuudsewinsinamandaidugutinasvesdiu Ruiivihdnuanduinugudnaadivson
WwasfuegIazAIgaRdY ez USinamandn Wushugudnansd e LmLuLL
yosaudwiluiigtusazewenuenlunuduaunmuesiuil - wendsvesauiiinanzuls
MnnsHeRandeongseusuiou 60 U ludununmilidian (S 30) fnondslugutiuns
yoadduTaUden 310.9 gnunadiumsseisnuas (4974 gnuiadiamnseiels) Tuvasdinsudilsl
(2516) UsssnaumandnvasanuihdnlusresUSunasvesdwumilenfonl igads 425 gnunaniums
FoLenuns vidp 68 gnuiAfumssials nnsUsssnumananlusUUTInasE LA HuTvinGe
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o =4 2’—*’ "\]'mEﬂEJLLa”ﬂ’JWQJﬁQLQﬁEJ‘U@\?ﬂ'JUU’]LLa'J WU')']LZJE]LUiEJULVI?JUIUGUUﬂZUﬂWW‘UE]\?WUV]ﬂiﬂﬂ ﬂ‘UI‘L!‘U‘Ll F

e ﬂmmwmaq‘wwmmeﬂavlmawamﬂivmm 6 Waz 4 1 AIua1nu LLﬁ”QJLﬁuN’WUﬁuﬁlﬂa’N

Wesoniadeyszana 2 wih Weauihdnliengasusouvsuiieu (Mvuaengseunsudou 60 ) |

| o

[
=1

druanuvuwiuvesauiulzanlegadludununinvesiiunnfunu NI lutuamam

YDINUNNLAILIN

Ms1n 8.7 wandnvasaauldn (gnuiafiwnseels)! ey 18 U lumawmilevesszmelne

WMUNANDIY AYNTUAMAIN wazAauuIwiuvaiuldsals

autl anuudulsisals
%y'uqmmw
La’Jz - - - 0.9646 22400 3.4053 4.4941
10 ‘U']‘LJﬂa’N3 - 0.7914 24832 39119 5.1873 6.3526 7.4414
54 1.5975 37393 54312 6.8678 8.1352 9.3086 10.3974
Lan - 1.2071 2.8990 4.3270 5.6030 6.7678 7.8565

15 Yunang 20126 4.1544 58463 7.2830 85503 9.7157 10.8131

A 49605 7.1023 8.7936 10.2309 11.5063 12.6717 13.7604

1 24277 45695 6.2614 7.6901 89655 10.1308 11.2282

20 Yunan 53756 7.5174 9.2093 10.6460 11.9220 13.0868 14.1756

A 8.3316 10.4734 12.1653 135934 14.8693 16.0347 17.1235

vanew: | Usuesliliuenivinduaudld Sermemainsedudaiuiauaduseuis §au 20
\YUALLAT

2 vl a vy A ' oA a W

‘Vi%lll ﬂ')']llgx'iLQaU‘U@ﬂlﬂJ’U‘ULﬁ@u&@WLﬂuuagiaﬂLﬂ‘LJLlI'EJ@']EJ 11 U 11U 6 LIRS
3 Yo P v a ' oA = o

Vi%blll ﬂ')']ll%\?LQaEJ‘UaﬂhJ‘UULﬁ@u&I@ﬂLﬂuua%iaﬂLﬂ‘ULlla@']E! 11 U wm1Au 10 Lns

q D2 a vy A ' T a o
‘V]H‘lll ﬂ’J']lI?NLQaﬁ“U@QIQJEUUL5@U8@mLWLJLLEWT?NLWULM'@@’]Q 11 Y Ny 14 wues

Y

P duvne (2534)
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: Sy 7 A
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Msn 8.8 wananvesatuUnanludiosidemingnuig

a = ' A d v o
a"lq ({‘J) ﬂquilIﬂLQaEl ﬂ')”lilg\uaaﬂ AIMURUILUY | WUNKRUINR

(WwURLUAT) vosduldl | @.2A8auad) | (1.3/enuns)
(Au/gnuns)
6.14 4.69 609 1.748
| e 20 10.96 8.28 552 4.598
428 | 30 14.25 10.00 469 5.913 31792 AR

40 16.95 10.99 431 6.630 41.606
50 19.36 11.63 399 7.095 47.666

60 21.61 12.08 371 7.334 51.688

15 10 8.06 7.04 572 3.676 1.655
20 14.35 12.42 468 7.994 58.550

30 18.34 15.00 412 10.015 85.416

40 21.44 16.49 373 11.142 100.593

50 24.11 17.45 342 11.834 110.684

60 26.55 18.12 317 12.288 116.466

20 10 9.98 9.39 538 5.604 26.858
20 17.73 15.56 420 11.389 102.951

30 22.43 20.00 361 14.116 139.041

40 25.93 21.98 323 15.645 159.427

50 28.87 23.27 294 16.608 172.503

60 31.48 24.16 271 17.243 181.244

25 10 11.90 11.73 506 7.523 51.954
20 21.11 20.69 377 14.778 147.245

30 26.52 25.00 317 18.218 192.665

40 30.43 27.48 280 20.157 218.458

50 33.62 29.08 253 21.374 234.814

60 36.43 30.21 231 22.205 246.129

30 10 13.82 14.08 476 9.951 77.157
20 24.49 24.83 338 18.173 191.645

30 30.60 30.00 278 22319 246.289

40 34.92 32.98 242 24.668 277.445

50 38.38 34.90 217 26.148 297.233

60 41.37 36.25 197 27.159 310.907

1 a vy a ' ' A M v A,
NUBUR: AMIEuRAY (wn3) veslituSeusenriularsaaau Wevylilieny 30 U
NN WIWANA wazAy (2535)
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Tusendned we. 2552-2553 nsuthldl Tnediinddewasiamnnisildsiuiuaugie

WEIPNEARSNITNEATUUIIRUIIUSTINAGUY (Japan International Research Center for

Agricultural Sciences) lpdnvimssnananvesauldnluniangiussniduunile aswandn

fananudunuu Empirical vield table Nuansmsiivln mnuvuiniy (Fwiususels) wde

WaZHANENYDEIUN NI RUNALD LAY TUAMAINNUNYDIEIUUN (1151991 8.9) WeaiuUnileny

AsusaUryuie 30 U dnandnluguusinasddunsiusinfeniinnesiuliannnisiasanie

Tusunmnmituiinfian 291.8 gnunadumsdeisnuas wiie 46.69 gnuiafiunsrels FuaainIng
dunane weld waziad Unandin 2389 gnuiAnwmssolanuas (38.2 anuiadiunseals)
187.7 gnuiAflunssielanuas (30.0 gnuiadiunssals) 138.5 anuiadunsdeienuas (22.2
anuiAiunseals) uaz 91.8 gnuiAfwmTABlENuAs (14.7 gnuiAfwmsaels) anudwy
(Ishibashi et al., 2010)

Mmson 8.9  wananvesaluthdnlunanzfusaniuavitdavasuszwmdlne

Ayl m'mawasﬂu ﬂ'J’]SJE‘N m’m‘lm AMNRUIUY | USuasandu

%”uqmmw ‘U‘IJLiE]‘UEJ‘EJﬂLWIJ (mumal,ammi) (Qﬂ‘U’lﬂﬂLﬁmi
(D) (bm3) |(WuRwRs) faLanuasg)

Lt 6.9 4.2 3.4 - -
Wolg? 8.9 6.2 6.0 - -

5 Uunane’ 10.9 8.1 8.7 1650 57.6
it 12.8 10.0 11.4 1180 78.9
flann’ 14.8 11.9 14.1 905 101.2
Be 8.7 6.0 5.8
wold 11.2 8.5 9.2 1536 61.6

10 Junang 13.7 10.9 12.6 1038 89.0
A 16.2 13.3 16.0 770 117.7
N 18.7 15.8 19.4 605 147.5
Be 10.3 7.6 8.0 1836 52.1
wold 13.3 10.5 12.0 1104 84.0

15 Junang 16.3 13.3 16.0 770 117.8
A 19.2 16.2 20.0 582 153.1
Aun 22.2 19.1 24.0 463 189.8

fan: sauvasann Ishibashi et al., (2010)
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._ ‘.ﬁl‘

mswn 8.9 (sia)

%’u@mmw %utiauaamﬂu

(tun9)

K] 11.7 8.9 9.9 1409
wold 15.1 12.2 14.4 877 104.2
: el : 20 YJrunang 18.4 15.5 18.9 622 143.8
- A 218 18.7 23.5 ars 185.1
AN 25.1 22.0 28.0 381 227.8
K] 12.9 10.1 11.5 1162 80.0
wold 16.6 13.7 16.5 739 122.4
25 Jrunang 20.3 17.3 21.5 530 167.0
A 24.0 20.9 26.5 408 213.6
AN 21.7 24.6 31.5 328 261.7
K] 14.0 11.1 12.9 1004 91.8
wold 18.0 15.0 18.3 648 138.5
30 Jrunang 22.0 18.9 238 468 187.7
A 26.0 22.9 29.2 362 238.9
AN 30.0 26.8 34.6 292 291.8
K] 14.9 12.0 14.2 895 102.3
wold 19.2 16.2 19.9 583 152.8
35 Jrunang 234 204 25.7 424 205.9
A 21.7 24.5 31.5 329 261.3
AN 32.0 28.7 37.2 266 318.4
K] 15.7 12.8 15.3 816 111.5
wold 20.2 17.2 213 536 165.4
40 runang 247 21.6 274 391 222.1
A 29.2 26.0 33.5 304 281.0
AN 33.7 30.4 39.5 247 341.9

vanewe: D wyflififenuguedevedifudousenuiasseadu ooy 30 U s 16 wns

2 yyllinfiauganievedlituiSousenmuuaz oy Weeny 30 U dus 16-20 uns

Y

3 yyflififiarmgaadsvedlituidousenisunazsondu Weeny 30 U faus 20-24 Wi
* myllinfiauganievedlituiSousenmuuaz oy Weeny 30 U dus 24-28 s
5 M v a vy A ' ' 41' = '

nyjlinfinnugaadevedliituSeusenrunazseadu Woeny 30 U gend 28 wns

mn Ishibashi et al., (2010)
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GI@QJWIG]WWUWLLUU?]’]@ENNﬁNaGI‘UENﬁ'JUUWaﬂVINuLLU’WI’]QJ?]’]”I?JMU']LLuu%@ﬂMulNﬂ’l%iU f

ﬂ’]ﬂm‘”')ua'é]ﬂLQENLWN’E]‘UENUT”LV]ﬂlV]EJ“UUﬁ]’Wﬂﬂ?ﬁLﬂUsﬂauaﬁﬂﬂLLUﬁ\WDaEJ’N‘U'JF‘]?’]') 97U 85

Luag I‘N‘VIEN‘V] 7 IR U9INIANZIUODNIALLULD AP WIAUATINVANT VDULAU ANAUAT """ﬁ l|

Fain 1o gUATI911 uazelass ulaswhoshdimfideduiidunninmituiifiesening 14-30
wns (enggruvesnmguadsvedliiBeusenisunazsoasiu A 30 ) uarlétanisiiulaves
wyldfpsuriazulasiiogng 1-4 ada seuingd we. 2543-2552 illddoyaiomun S1uau 157
yatoyaiiieairauudiaes

Toyanliuszanamaninlianulasinagns 91w 36 tuene leanaiuth ey 3-40 Y
lunsadnaunsivansaudmsuneasiuiuiviidaveamydlll Usuesldbesy Usunsves
il wazAnuvwiwvewyllilaldiEn1svesmnunnnssuuunaadunslun SATLIMN
oA & 4 ' v ° : . ' a
ARviltuaunniunvesaIutilaltuuuinass Mitscherlich Tunisussanamanuasaieves
luSeusannuwazsonau (shibashi et al., 2010) lnglitoyaynimeriuiunussumm
HaRGnoUsEnaMAIAltuAMANYRIILTAIY  NTutlUas e manaandiunmy

AuvLUUYesaIullaliuUgn (Variable density yield table) Tngminamunuwiuveswig Ll

dleisulgnusessesUgnilunilenvesnisugnasneaudnlulsendalnefe szezugn dxd wns
(ALK 100 dusials) seeedgn 2x4 wWas (AN 200 Fusiald) wazszezugn
2x2 WA (ANURWILUY 400 AURDlS) (MANS wazAny, 2554)

(%
o

Ao emsmandaiduunauaIrukturemyldidosulgn funmnInNun

S¥AUANNN (Site index = 30) wandlunns1ed 8.10
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SN o L b T

b

',"1 @I“""*‘ R R S 2 '3'”.“?-' 'l'"‘ » i ‘.
’ \ IRERE  ie
AN W Sid B

P . v Y ]
~ s 810 wandnvasdauthdnluniangiusenideanile Tuduamnmnunszauaun -

FIUNATUAIURUN LLﬂUTJE]QMS;I:‘lﬁLﬁ’GGSJUQﬂ

21y @) anugeld anugaede anulawbs  wuividhde | dSuaes | USuas
Wl (@es)  (uee)  (WuAwes) (Maaaeseels) @nuien (gnuian
lnsADAL) Lunsdals)

20 25.1 220 82.8 3.242 0.618 33.824
30 30.0 26.8 104.4 4.282 1.089 49.804
40 33.7 30.4 121.8 5.216 1.629 65.539
L emzesmbmmbdiin o
10 18.7 15.8 49.5 2.542 0.173 21.675
20 25.1 220 73.6 4.090 4.455 41.999
30 30.0 26.8 928 5.402 0.802 61.842
40 33.7 30.4 108.3 6.581 1.199 81.380
e N
10 18.7 15.8 44.0 3.207 0.127 26.913
20 25.1 22.0 65.4 5.160 0.335 52.149
30 30.0 26.8 82.4 6.815 0.590 76.789
40 33.7 30.4 96.2 8.302 0.882 101.049

fun: FauUasan Ishibashi et al., (2010)
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nsfnwIatInmvesauldnlulssmelng lae3snsdalddiedns (Destructive
method) feeunn dulwailunsfnuluaiulivetesinmsanamnssudild wsiedeny
agantunisvesyaadialiunnnitaiuliveansudill

a o Y A v 6 Y v = a IS a & a -

Fady uag AuAtun (2554) leassaunisieussliunatinnmiloiufuvesaiuihdn
Tudsemalng laafunisfinwlununaiulidnvasesdnisanainnssudald laenisdn
Hudndregranaiutimessnnll 8unenewngil JmIanyauys 31w 3 Jueny fe 6, 14
wag 21 U d1uau 15 su aulhesduunde sineesdvundy Sariaglusis 31w 3 dueny Ao
9, 13 war 21 Y 91U 18 AU UagTIuTINYeyadnAIag 199 INN1IRTINBNETTEN 2 aulh fie
auUwiuay nauwiuTy Jamdnladlu 91U 2 uene A 8 war 21 U 1uiu 20 fu wag
nautaunds 81100917 Jmina1Un 01y 14 U S1wau 10 du sanduduldildlunisdine
VAWTIWI 63 fu KaNISANYIUITINGT AnuduiusiugUusuuaun1swealaluns seninaudu
I & o v o w v 2 % IS o v IS
NIUAUENANANUSNNENEDIAAMEAINES (DBHHE) NULIATINNUBIAINY (Ws) 1IaTINN

= d’l a g a o ¥ U Q’Jl 1 a o v
wilamufuriaviaa (Wt wazusuinsvesdandu (vs) vesdnyndueigluatudiesdyundse
audmaangll wazaiulududy danuuandsegnslifivedfgymeatianie Slope (B) waz
Elevation (01 ¥edaumseniiy Vs vesaudmegil Ndannuuansiegrsliifedfnis
aa ' = = A a % o ] v o g ] )

adRvuasA B WiEeARed Womelagsauyntoyaniviin WUl AnuduRuSTEning DBHHL
flu Ws, Wt way Vs finnuuanaisegsbifidediAgynisedifuetan p @auan o Inuuaneng
pgeltud1ANISEdA Fauansinann1siuunlunuey Slope TnatAssiu waluunlunveduy
aunsvuuiuly vieseiurauduaun1siinuginAuanmei NsTIUTINYRTaNAAIe) Wit
a 1 ] < =3 é{' L) a v 1
fegluvariiu aululssrnsyalvaivy Wemanuduiuslugluuvaunmsuealawssidulng
Jadunswdevesseiiuaugainvesduaunisvaitiu tnefisuaunts fadl

Ws = 0.0271 DBH2Ht 0.9435 RZ2=09915 N =63 au
Wit = 0.0358 DBH2Ht 0.9468 RZ2=09851 N =63au
Vs = 0.00009 DBH2Ht 0.8904 RZ2 = 09967 N =53@au

aun1swaalalmsnananduselesulunisuseunam Ws, Wt wag Vs Tuiuiaiuiidn
PlaupeAiduni1sAnwINIaTININUINDY

wenanil Seldvhmsnwieussinamananvesauthdnaniuiindiinuaseiugs
vodlifuZouseniureamlil Tneiiudoyannauihdnvesesdnmsgaamnssutililuvioad
Fadnledlyyd a1 dmu Mgyauys gluvie wazivadan 91wu 9 @l NnsIUal
fhog $1uau 106 was AseuAguYndueny daud 4-33 U upsnnsverUgn Mntudnu
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'? '*'aa ;. e " O ,(" ., '{h{’-‘% | l.,,;-’%'sfiz.*
N f,t  uavinatinmivilefiufusenheitui ﬂ‘uwwwmm@iwm&quwﬂmmammmLaaasuaa‘uu
| ._ - Gougealilidunazsesiu lugUvesaunsuealamns il
T Vst = 0.9875 BAL.TCHO-8809 RZ=09875 N =106 g
Wst AN T R?=0.9905 N =106
ERT " Sl 3 Gl SRS R?=0.9823 N =106
Tnedl Vst - Yhnasvesdiudeiieiiuil (gnuiadiunsiolenuns)
Wst - et mvesddusomheiiudl Gudeenund)
AGBt = T wvileRupusenheiiui (fusesnund)
BAt - fluitwthda?l DBH devitheiiudl (ms1aunsroienund)
TCH = mnugaedsvesylimiduliisulazseasiu (was)
R - mduUszavsvesiaimun

aunsianandudselevdlunsanpziunandnvesaiutidn Wensuiuindidn
wazauguatuvesliSousenmuLaysonauvamyll ety uag Auitun, 2545)

Chittachamnonk et al. (2002) Fnwiatinnwayysunnsiivesaiuihdnuedasinis
grawnssutldlufiufiaud $wau 4 awdh Ae duUImMend 8 unoNeINII
Janianigauys audesduunds suneasdrua Jmingludie adudiwinseens snneimes
Jiafiwalan wegaudusing sunewing dwmiada Taemsdaldmegiafioains
aumsuoslowe’ dahlulimaesumandsluglieiinmuwasUiinassduresauth vonani
faldAnusmsnsidulpvesmuthdniautuing sunelos Smindu TaedAnwiany
duyuselvsunatanminileiufiu  (Above-ground biomass) wesautdnduaigsingg
Tugasszoznm 4 9 (9l 8.11) wadinndefiufuvesamutdndarufususniuony
uazAUAMYDIR LIRS
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ms10N 8.11 mwquwuiqﬂﬂmamumammwmuawuﬂwmmuman ?Jua']ﬂﬁﬂs‘l’] F

SN 57
i AL
Y

Tugaeszezian 4 U

wlash |¥aey (@) | atimwimilenunu | Anuwayus1sinmeituuiadaniwmile

(AusvLanwns) NUAU (AusaLantnInall)

1 12 90.7586

14 117.1034 6.5862 X
2 13 28.6847

17 41.9514 3.3167
3 15 90.9235

19 101.6042 2.6702
q 17 93.8600

21 119.6413 6.4453
5 18 91.6714

22 106.2543 3.6457
6 19 54.5144

23 60.1897 1.4188
7 19 76.9514

23 85.6763 2.1812
8 24 83.1114

28 100.5216 4.3526

fiun: Chittachurmnonk et al. (2002)

nsenwadInmkasUsuesauluautivesnsutild alinnsaliunswuseniu
lpg Viriyabuncha et al. (2004) AnwinmsiiulauaznandnluguuiadinimuasUsuinsasiu
Tumuthdnvesnsutlsl dusngseg daust 25 U aufla 93 T Tagldaunsuealawnifdgi
msfnwlineundn authivhnsfinw fe authusinan sunewiudy Saiauns eng 93 3
muthveoyn 91gseming 2859 U wazauthaunds o1y 2541 U luviesfisnnosm
Fmindiune madulpnaznandnvesauidenanuandunied 8.12
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dyuna

Yasudrdnyiilinisiiviauarnandnvesarutdnlulsemalnefinnuwlsiuuin
fio Jadduanmandouvesiiud w%aﬂmmwﬁuﬁmaqmuﬂﬂ fai nedndeniuifivanzay
Tumsugndn Jadudsdfyiidosiansandususuusn lutieny 130 T anudiamulade
maduduinugunaafissenvesautluiuiiidneglutuamnminasfunnasdiunnnd
1 wufmseed luniinuituaunmiadenuifuyuadelifu 0.5 wuluasted s
MsEUlaiM LU guarANIvwinTesEiull Bnmsianisuasdademeiugnssume
o muaengseuvsuisuvesauth 30 U wawamJaaaam’Jwa”ﬂiugﬂmaaﬂ%mmé’ﬂé]’uﬂgﬂé]’u
wilewdon lufiufidunnnmidigauesauilulssmdlnefinaasiuannemsssandadan
Usganas 40-85 gnunadiumssiols videdimnuifuyuiedensl 13-1.5 gnuiaiunsdelssed
alndiAatuniadoveanandnvesarulndnaing1uteyaved0sAnIsoIMIUATINBATLIG
avnlsennd (1.28 gnuieiunssalsaed) egelsinnn nmsfinvinisiivlauasnandnuves
anuthiieiugn @y dunsneluauihilildsiunsdaveeszes mnduauhils
finsdavensszzviefinadnnisednssedn madvlawsssananvesautitinaggenini

VOLAUDUUL

1. msAnwimsivlanagnananvossuiimsiulasiiegians ednwegi
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Jaqiudesssunffiduiuazniamusuusanniu unanssnuunainnisasauves
ineiseunsyanluduussenna dwalvigaumvgiivedandesq gy vangUuniinnuuvedlanaiu
wliauaulaiulygmuesglonnefiuasundatly uwlusaulveesiliauddayiudym
MnamiuNInTu Iudnnselanissndlaniindu UsEy Wi wlutesdninngg 39315
Aanssunthelunmsanlandou o mswanduauazusmsidulinsiudaneden n1sanns
UanuaseieBeunsyan Aanssumsignin Wudu aasiivlindinadudsiigniuiuuyed

v v @ W 3 A aa ' 3 a ¢ 5 v v
1lnepasn vszauldiduirasiuinasusunIeNizeniAsuaueA (Carbon sink) Inasiulil
1 (T s 14 ) DN & v vda '3 I3 I3
Hegaduieasusulasenled (CO, MntuusssMealegluslveisliindasueulusen
Usgnaundrfgy Uldenslunisussmanglandouls

PnanuNsatLILinaunseninfraavesdld viliiAslasinisugnang
authiuliesdumhsnuresnady tenvu wieudnseftemurusine Alvianuaulalunis
Ugnaisenuh wazadalifldsuanuieslunisugnasisenuth Ioun & gadusa onams
uazlifanaoziady (Acacias) slaviannzdn (Teak) Wurdalinideidusiinfuunsmanelan
fenuvumusieduihennie laa wavuiashen W67 eliewden Tmememeny Seflauauds
wanzunnisiaesvanssUuuuidlufunuieatwasaiesUssdunnussin . aandansd
anudosmslidnluuTinafinnuastinn gty

Tursreud w.e. 2503 Aufitilivessemeaifeiosay 50 vesiiufinmesisUszime
nsliusHlesdannninensthls Aunimdnmsudawesmsuanstansidiu vhlviui
Ulfvasusenalnganasegesingy widewiesdovar 33.44 Tul wa. 2551 (nsuilyd, 2551)
wazdaudd we. 2543 Huduan mansutlEldfeuinguasasdlunsugnadsauidu
msUgniitensensny SnwimnuaunassTINTALazAsnaden uazUiuUgsuiiugnly
wililamanvanemstinwlndidssiuiisssund  Inemsdnlifivgnlifueenundiu
uwdgniasudaiusliuiadulinndy nuleuenisugniivesnsutilsl Rufifinisgnats
muthmenssuiivaiafordnlasanzdn  Ahilufemsugniufierswgie unduns
Ugniniflemseuinddstivinfisnwenuauganissssunauazdunnden  wagdsulgsaiuin
fugnliudilriinnamannuanslndifsstuinsssued  dwlusumsthssnvaut dns
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Aun1sildsundasanunainyinveanssuivuasanaudivesnuluaiudnillefionguiniu
Aaus 10 U Auld SN

nulevereansutilidnay  nmsugnasudilagwnizdnisedianudAgyiu

v a a v = & ! a v A 1 a < & A
NMIINIANLALAaNNETTITIARAz AR FuTunsduasulviunaulnuisuduiug
ien1seusndnzunuImvestlilanuddgsenisayinuiukasn uenanuulliddiunum
Tuigdnsaisueu (Carbon cycle) iluunasindn uazgadu CO, Wilunulilugluadinim
H3 CO, wgnuanvaseanufienuiitildigniudsundainisldvselevinnuluduguuuudug
97 NMsiNERINTIN Vieunasegende \Wudu Anuaansalunisgadu CO, Tuagiudninnig

a % cala a vy I MY @ v v & o & =2

WasuwUaansliusslevinmu siald anuvunwiureshld Wusu daiulutagiuiinsfing

.:4' v & s 1 WY L = @ a da o o
Lia\‘]ﬂ'ﬁﬂﬂLﬂ‘Uﬂ']anusﬂaQﬂWIummﬂ'ﬁausﬁu%\‘]LUUﬂQWNﬂ’NﬂJﬁWﬂﬁy}JWﬂ

Sasnsiduln amnudamy Uhinuenfiviisamay shsnsdesaansvesmniiy
HanGnUgulians (Net primary production, NPP) kagsiufieUsunamivauvesaiuddn geu
dawasioaunaMIsIIIALaAndon TImfensinifunisuslussuiinamutise an
Msfnwves Bsdy wagan (2552) MhmsdnudneninvesauthdniiieSnwmuaunan
s3suMANaLALINGeN o arutmewnndl Sunevesngll daianaauy3 (amil 9.1) Sy
3 dueny Ao dueny 57 T UgnilleT we. 2544 Anummuiiu 1,012 Fusleisnued Fueny
13-15 § UgnidleT w.a. 2536 ArumuIuiy 575 dusioienuad uastueny 26-28 T Ugnidle
U A, 2523 AU 556 dusialanuad wud nswulavesdnlussesian 3 U fgnsnns
sonngagszmrinedanay 88.0-92.0 mnfiuuvesiuiniiie vesdueny 57, 13-15 uas 26-
28 U ffuady 1.611, 0.851 uaz 0.519 MINUATABLENLASHDT JoyanuAulnnAaUY
wamslusnsed 9.1

et doyannulniasANgeTEfuaINAIAALININAIAMIIIATIA LAY A
duyuvesdnlngliaunisuoaloweinues Jedt uazany (2565) AldAnwinatinmesdndy
918 6 14 wag 21 U sl aud el sunenewnnll Sariangauys uwavlunisauium
snaTanmussdndu (Ws) s (Wh) Tu (W) dhuftegwiiofiufuiiavin (AGB) wasUTunasaiu
suUden (vs) Tudiwvesnatnnimasssin (W) Tdaunisuealamen3nues Viryabuncha et al.
(2003) ﬁlﬁmﬂmsﬁﬂmma%mwmaqiﬂﬂé’i’ﬂ%umq 17 uay 22 Y v anudaiang daminaning
Fauandlumsedl 9.2 wudathnmaesdiusig sovmheiuiined uasemufuyusnatanm
\ades107 dauandlunsned 9.3
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GENERAL INF ORMATION
Station  Thang Pha Phum Plantation
Location : Thong Pha Phum District
Kanchanaburi Province
Latlong: 14038 467 N B9 % 21 5°E

Ranfall 2,090 merifyr
Rainy days 131 daysiyr
Ao Temp. 263800
Ay MaxTemp. k- L
Ar. Min Temp 1987 °C
fwg. Humidity 7962 %

Soil Classdication - Reddish Brown Laterite Sois

S e T

P ik

A7 9.1 Yayaitugiuiluresiumianas seduaugesiui Jeyagiiennia wazdnuaiziu Tuusom

mswN 9.1

13
14
15

26
27
28
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(3owaz)  (Fudawanuad) | gegn - 1dy

91.12 1,012 12.8 2.5 7.63+1.36
91.12 1,012 14.8 32 9.31+1.60
91.12 1,012 16.0 3.6 9.86+1.82

AU ey (CAD 018 56 U
Prnaiamus1el (CAN) 019 6-7 1
AnisaRETIEY (MAL ms1sumssolanunsiet)

92.00 575 34.0 55 20.39+4.66
91.00 568 34.0 8.7 21.06+4.62
91.00 568 34.8 8.7 21.39+4.81

AU 1el (CAD 81y 13-14 T
Aumuel (CAD 81y 14-15 1
Anufamunfiessd (A, maasunsieienuniset)

89.00 556 38.9 4.8 22.44+6.92
88.00 550 40.0 5.1 22.87+7.03
88.00 550 40.9 55 23.04+7.11

AUl (CAD 81y 26-27 1
AUl (CAD 81y 27-28 T
PuiURRETIEY (VAL m3nunsreienuanet)

MITeANNE  ANAVUILLY  Wukiugudnanaiiesen (Bufwns)  Wuividn

@/anuns)

4773
7.094
7.994

2.331
0.900
1.142

19.751
20.764
21.452

1.013
0.688
1.430

24.058
24.702
25.096

0.644
0.394
0.896

dagamsiaulanmasuinvasaudndnduegineg o d@dimawngll

ANGS (LAs)

10.13
12.80
12.00

23.50
23.90
25.60

28.30
29.60
28.90

3.00
3.56
3.10

6.60
6.80
7.40

5.50
6.40
6.80

6.79+1.10
9.46+1.23
9.50+1.44

18.78+2.60
19.99+2.47
20.72+2.59

21.85+4.73
21.86+5.11
21.96+5.30
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wazauluiang Jwmdndiung N

szezUan > uuldl

o1y @) (30.X31.) B89

6 3X3  Ws = 0.0441 DBH?Ht % 0.9790 5 Iy wazAe (2545)

Wb = 0.0012 DBH?Ht 972 0.9486 5
WL = 0.0026 DBH?Ht 1%%¢  0.9333 5
AGB = 0.0454 DBH?Ht 8 0.9734 5
Vs = 0.0001 DBH?Ht %8 0.9984 5
14 axa  Ws = 0.0298 DBH?Ht ¥ 0.9998 5 Iy wazAue (2545)
Wb = 0.0003 DBH?Ht *3'¢ 0.9702 5
WL = 0.0009 DBH?Ht 7" 0.9643 5
AGB = 0.0212 DBH?Ht 19%°¢  0.9971 5
Vs = 0.0001 DBH?Ht °®%"  0.9939 5
17 2X2  Wr = 0.0031 DBH?Ht "% 0.9882 5 Viriyabuncha et al. (2003)
21 axa  Ws = 0.0074 DBH?*Ht %% 0.9969 5 J9%Y hazAuy (2545)
Wb = 0.0001 DBH?Ht "2 0.9147 5
WL = 0.0001 DBH?Ht 1?22 0.8841 5
AGB = 0.0051 DBH?Ht °%  0.9951 5
Vs = 0.00002 DBH?Ht %8 0.9991 5

22 4X4  Wr = 0.0054 DBH?Ht ®*¥*  0.9890 5 Viriyabuncha et al. (2003)

wanemn  Ws = tdhuswesdiiu (lans)
Wb = twiinusisesi Rlandu)
Wl = dwinusieddy @landu)
AGB = twiinusimesduiiogmdoiuiuiomn Fant)
Wr = dthusieessn Flani)
Vs = dsnmsdndusiuiden (gnuianiumg)
DBH = wushugudnanaiiedan (wumung)
Ht = AEN (ln)
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Wi dwiinudis (Fustaienuas) USunssaanuden
(@nunAfung
ARLINLA3)
5 7.305 0.802 1.167 9.355 2.215 11.570 20.201
6 13.429 1.728 2403 17.635 4.807 22.442 38.452
7 14.925 1.981 2.730 19.695 5.521 25.215 43.026
Aiused (CA)
R 6.124 0926 1.236 8.280 2.592 10.872 18.252
919 56 U
ALused (CA)
v 1.496 0.253 0.328 2.060 0.713 2773 4574
919 6-7 U
ALeasS1eT
o - 2.132 0.283 0.390 2.814 0.789 3.602 6.14
(MAI, in5193n5RLanunsat)
13 78.427 26.249  6.890 110.189 32.543 142.732 172.171
14 86.461 30.081 7.688 122.420 36.442 158.862 189.113
15 92.401 33.187 8.294 131.615 39.426 171.040 201.547
Aiaused (CA)
* - 8.034 3832 0.798 12.231 3.899 16.130 16.943
919 13-14 U
ALused (CA)
¢ - 5.940 3.106 0.606 9.195 2.984 12.178 12.434
91 14-15 Y
ALeasS1eT
o - 6.106 2212 0553 8.774 2.628 11.403 13.436
(MAI, in5193n5RLaNunsat)
26 128.015 27211 4974 161.278 35.594 196.873 211514
27 132610 28.600 5.187 167.591 36.691 204.281 218.554
28 136.283  29.695 5.355 172.603 37.581 210.184 224221
Aaused (CA)
¢ - 4.595 1.390 0.213 6.312 1.096 7.408 7.039
919 26-27 U
AiLused (CA)
¢ - 3.672 1.095 0.168 5.013 0.891 5.903 5.667
919 27-28 U
ALeasS1eT
* 4.867 1.980 0.191 6.164 1.342 1507 8.008

(MAI, m519nsaLenunssat)
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PNAITNA 9.3 WU mwmﬂumum%mwﬂ (MAI) U99L28TINNYRINLA (39031N)

: y03dueny 7, 15 way 28 T fieh 3.602, 11.403 waw 7.507 Fudeienuaseiel nuEU was
Uhinumnfimedevesanundn dueny 7, 15 uay 28 U Te1 3963, 6.010 oy 6.273
dusieienunsiel mudiu (il 9.2) fnalndifsaiunisdnulumutdnmaneumiloves
UsenABuAead Jha (2003) wuirdSunamnniiy (Litter) vasaiutidnens 5 U anuvuiuwiu
1,728 dusioienuns 91g 18 U AuvwILUY 512 dusiowenuns uazeny 30 U Annunuiuuy
323 fusielenuns A0 6.21 5.66 uar 6.45 fusilenuasiod sy lesandeyans
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AATIENANULUTUTDIUTUIUEINDIMNTIUAIUANT  VBINNYAINNSANIASIINGITeNa
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a

mengidoyany Midunisduaiusuiisumuiuusinemsiiasfugiud i
Tulasiau (N) Wnwnaien (K) wazuaa@ey (Ca) al¥An1sAnwives Chandrashekara (1996)
AfnwanatitureTinusmemslumnfivludiuvedly (Leaf litter) wazauilailely
(Non-leaf litter) Ing@nwluguthdneny 15-20 U #1 Nilambur Kerala Uszinaduiie snduam
yUusmevnsRunduRiuiowy fuandunsed 9.4 aenuimudniifiongunnaziu
swemagiuiiiniigalugululnaau Tnunadey uasuaaidou Taoin 39.472, 8.656 uay

a

22,984 Alansusiegnuasiel auddiu  JanisAusieINaugiuRuIziE s edLiiedle

Y

dontuagiudnsnistovdaatugnieludiusige aely

Y

Average Annual Litter Fall of Teak Plantation
(during April 1, 2006 - March 31, 2008)
! m Oth 6.273
7 10O Floﬁgfs+Fruits 6.010
M Barks
61 B Twigs
- —| O Leaves
3 5 3,060
L
o
s 4 o
8
g 3 |
=
> 2
D ——
1,
0 L] L] L
Age 5-7 yrs Age 13-15 yrs Age 26-28 yrs

2NN 9.2 USHnauen e aviauedenal Seuinadudn 1 Wwiey w.a 2549-31 fuiau w.A. 2551
vosamtdnTuegene s @ el Fmianyauys
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1 aommOﬂusTu anTna
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lﬁavr..,. AN ue G0 3

s 94 Yinasmemnsiinugiupvludiuvedlu wazdauiililyly vesaauthdn
U189 Al dIUUMBIKNDH JMIANYIUYT

Y Euvas aNdudus NS Uminuvi 5IMRMITAUNAY

= v 90’ L% £ % Y 1 ¢ 1 N [ 1 ¢ 1
YAINNY (Sovazvesnutnuwii)  (Ausaanwanal) | (NlansusaenwaInay)

Tu 069 013 036 3.792 26165 4930 13.651
57 ladlalu 031 018 040 0.171 0530 0308 0.684
Jyna 3.963 26.695 5237 14335
Tu 069 013 036 4.836 33368 6287 17.410
13-15  lallaflu 031 0.18 040 1.174 3639 2113  4.696
JINNEIWY 6.010 37.008 8400 22.106
Tu 069 013 036 5.270 36363 6851 18972
26-28 lallafly 031 018 040 1.003 3.109 1.805 4.012
Jvna 6.273 39.472 8656 22984

#un: Chandrashekara (1996)

nsfnwdanmsdosaaevesmniivluduiiduluiazfswuaan (Wurugudnans
touni1 2 wuRiums) wui ludnluwlasengtiesfiuunliunsgesaaednitludnluulasdiil
o1gan Tasludnadosameanysailuszesinan 11, 9 way 7 Wou ludueny 57, 13-15 uae
26-28 U sy eimuslithuinusiwesnnfivdududulesay 100 dwuihiimelusia
Founandunwi 9.3

nstevaaneludiuvesisiieglugaussgunity (Litter bag) wu Wle 30 ieusinuly
Tutueny 57 uax 2628 U fuwiineundefesaz 10.83 uaz 7.90 awuddu (nwdl 9.4)
dudeyavestiuong 13-15 U ldannsoasuld WosmnTlvihanudhdulasilsigennfimdeme
n¥rInmsagesndis 10 Weu Tunsfinvidesiutinu Shrnsdesaameasndivily
drwvadlunazAdumudnorginnazifinitlusudniifiongies 1iesinaiudnenguinaydl
anmvasdandountgluiidndiiafiusine guvgd warmnutu Suidedensiisedin
Y949AUN3Y Lin1 uazuLasivIsgesdangYINivr1ee
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Leaf Litter Decomposition of Teak Plantation
(during March 1, 2006 - February 28, 2007)

90 —8—Age 5-7Tyrs |

80 \ ‘\ —a—Age 13-15 yrs | |
= 70 \\ == Age 26-28 yrs | |
b
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S 40 3 \<‘\
o 30 N \\
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P P~—a \ :
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Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
Month

17 9.3 Msgeraanevestnivwludivedly Tusuihdndueigsie w arudmewgll Jamianiyauys

Twig Litter Decomposition of Teak Plantation
(during March 1, 2006 - September 30, 2008)
100
90 ‘.\ ——Age 5-7T yrs —
80 —&—Age 13-15yrs ||
= 70 —_—Age 26-28 yrs | |
e
% 60
£ 50
% 40 hat
& 30 WY
20
10
? +—1r—r-—1—1T-—-r—""Trrr—rrrrrrrrrr—rrr—————
P PR AIGE RIS P 5 PR AIF RIS B PR
Month

297 9.4 Msgeraanevesmnivludiuvesia luaudhdndueigmie a audmewgll Jamianiyauys

Wt 7ayaA U NN UNIATININTMUATILAUUTIIUI NN AU IHAKER

a

Uguniigns (Net primary production: NPP) wuindlA1 10.786, 20.164 uay 12.929 fusie
ienunsied nuddu Fauandifiuimandnlguniavsvomyliazaenq gaiuanengtesly
uivengUsvin 14 U aﬂﬂﬁuwamamﬂgmgﬁqmﬁazamﬁasJaqLﬁaaflqsuawyjlﬁmrw%uﬁqLLamﬂ,u
Al 9.5 (n) Feaemandeaiu NPP vesanulilsl Pinus densiflora Tulszmadiu Mavanaq

Wooguinndn 15 U (Hatiya et al., 1966 $19lne wewdn, 2538) auandlu nnil 9.5 (1)
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o2 n o=

NPP (ton/hafyr)

=

30 40
Stand Age (yrs)

[

1WA 9.5 wanAnugugiians (NPP) vae (n) aiuurdn s aruwdamesnnd Jmdnnigauus way
(%) Pinus desiflora TuUssmeigUu

foyaU3unis1ATUBY (Carbon content) ludiunasdsiudnduany 6, 14 uay 21
a aud el Fainn1ganys vesdady uavauy (2552) waruTinusnasusuludiues
Awuarludn ueny 17 waw 25 T gl mesnngll Imiangauys vesseses (Geyaduaaa)
wandlumaadl 5 wuhSunaensveuludueshduvesdndafntudeduliifonguiniu
wiiflosnndeyansuoullifnuasunnain fdulumsussdunsavauansuouninatanm
Tunfedl Felideyaiifionglndifostuiundun snduduressndnlifoyavesdiusndun
unu dhumsuszifiuasueuvesenfinludiuvesisuagly Tdeyalunssd 9.5 snifudiuves
\Waen nen ma uavaue 1A Default vas UNFCCC Ao Sasay 50 wosiminuis lunseon
1NTBNTAMIUAINGATINUI Fnengsendne 5-7, 13-15 uay 26-28 U anunsoazauasueu
wagld 5.064, 10.144 uay 6.221 FuASUBURDIENLASHEY AU

3
1% a

mswn 9.5 Ysinasmariveuludauves ddiu s wazlu vesaaulhdntuengsiieg

=

a dud il Jamdaniyauys

9

Ysuruasuau (Goeay)

6 44.35 + 1.15 - - Pade wavmue (2552)
14 49.16 + 0.61 - - Bady uazAg (2552)
17 - 48.78 £ 0.15  49.59 + 0.84  3930¢ (Yoyadiuynna)
21 50.07 + 0.64 - - Pate wavmue (2552)
25 - 47.48 £ 098  47.13+259 330 (Yoyadiuunna)
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S U LR, U W ST A Y. AT TG T T

uonaINtinIsANYIves Pumijumnong (2007) wuh anafanmwdeiufuuazanatanm *‘

Tusnvesdn luiufirudmesiinlisnle $1in T¥qusvasifiefinwunatnwvilefuiu
o Tunnvesdn wezandueulufuvesaiutndn Tu 5 dueny Ae 10, 14, 18, 27 upy 28 T
" NuN U'%mmﬂﬁuaui';maamuﬂﬁﬂLwiaz%”’umq Wiy 169.37, 83.72, 99.11, 170.13 Uag
149.66 AuAITUBUABLENLAT AINAINU dndiuvasarsusulududnuazsin wirdu 31:1, 7:1,
12:1, 33:1 way 27:1 audeu Fernufuulsvesniueumiteuiu lusnuasauduuusiy
ilesantladenansedns Wu anmgivseme nsléllunsdanisaudn Wudu uenani
mﬁﬂmﬂ%uWmﬂﬁuaumﬁaﬁuaﬂuﬂﬂLU@%WiﬁmLLazaauﬂwﬁﬂmaa Petsri et al. (2007) UM
washwiugdnivieruds suneaudn Jwmineviesndl manisfnwuandlifiuinnisugn
a%fwmuﬂ']é’ﬂiuﬁuﬁﬁmaLﬁuﬂwwfgawﬁmmdau fifnanmlunsavaunveumilonuiiu
Tndfsstutuganssn  weeUinuansvoumietufulumuihdnduuldufiudunuengy
anuth Iaglumuthdneny 6, 10, 15, 23 uar 24 T wasthiuganssa Tinuansuoumiotiuiu
winifu 39.51, 40.82, 33.87, 55.23, 41.13 uay 71.60 fuAsususeigniad Audsu uenani
aunutwvesdulifanuduiudlufiemaioriuliinaniveumieiuiu  nanieidle
AT TuUS N ueuwileuAuinan n iy

uenanmafuinasueulilusurennafnmiidifuasmiefufiuug nismela
yoshusinwddnsensiUAsuulasmesmivey  WeRlnsananuaugavesaiueuluszuy
AUl 9nnsAnwnismelavesiu (Soil respiration)1uaau§i’ﬂ°uawa§1ﬁlu%y’uam¢ms] 294
Takahashi et al. (2009) fivhmsAnuiluiosiidmianaauyd wui mamelaluusastueng
vosdniinnuuanaegahifiteddigmneadn Sasnanelavesiusandliiugiuuumuggnia
fidmau Aoazddnmnismamelaiigdurigaiudusifousmeuiangedniou wogsne
mamelafislutsgaudsiusifousinmibdiun fueduising 9 wedu fnmngla
waundesay 17, 15 uay 68 AudIdu luaudneny 6 U Snsnsmelavavaavefiuazl
mmé’uﬁuﬁ‘ﬁ’uaéwqﬁﬁfaﬁwﬁ’zgﬁ’msﬁ’umm%wmﬁu’iuisﬁu 10-30 wufuas Usunanisiva
Reuvasaivaulaeenlen (CO, flux) 5ol TeUszana 1,062-1,154 nduansuausie
m1unseiol Tuanudn U we. 2540 way 2541 wu Usuanisivadeuvesnsuaulaeenlyn
anasionas 80 910 w.a. 2540 orafumsgUimaniwuiidind

Tuthgtumsesesiimulhinailatuideudumul it ingussasdlunsyilel
diomsdn deuleunslunisugnasautweansiilivasuly Tasufundsumutiduiui
oudnuiy  Sedussmnefienumanuanemesiaiuguesiifiuasdn’  doadutuiianm
TndiAgafutsssumnAnniign anmsinmsUuuuvesmsnaunuwesililundvesesduszneu
wagAIvAINVangvesviauivesaiudrdnety 37 U wee Koonkhunthod et al. (2007)
A lusinumuliusinen duam fwdads HeussliuunumueansnaunLyes
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suldiluaiudn nuiugivveslinuianuvuiwiueie (Density) karAUNINUEYDIYHEn d
556.71 AusiBlanuas uaz 9.6 wiarauUas Mua1AU fvtiauMaINa1e (Shannon-Wiener

index) fiAn 2.47-2.68 wasuileuad1ends (Sorensen’s index) seninsanuinuasus ey
AnnuuaIluganssay Ao 0.38-0.55 Fawurianue 334 ¢ luituil 0.6 wnues vesauthdn
yialiidusunut 37 vdia 099 Leguminosae Sadursdinumnniign Ussgtndianumunuviy
wniian Ao 73.3 duseienun’ viafaruilaniull 8 wia fio Uszgth Sy Wdilng uns
nsgfinAne Tundu avade wazeath é’ﬂwmmimzmaﬂumLuﬁmLLaz@mmwmaqﬁuﬁﬁﬁ
Svswasiomanaunuresilifiealndideatutisssund nansAnwiiansinanuidndy

iwsesleniiusgansnmlunmsiuydiuganssaunianudedinsunminamileveswsemelng

a

uenndimaBsunvasaumanuiavemssadivlumutdnutassuaefddamlndiAes
futhsssuwd B9inmsdnwives ada (2565) Tutinamutuinen Smdauns wuindwou
wssadlsiynuda (10 1y warlsifiuang) anaadloutasdniiengunniu nanfe wasdneny
13, 18, 23 uaz 43 U 13103 77, 72, 72 wag 69 ¥ila auadu duldnsssuviaddnuau 81
yilo dniliduiiaud1fty (Important value index, IVI) vamnssailiigeaniuudasdnyneny
wzduulagndn Tnedadadanudidgueamssaliinnitdosas 80 July Uszqd
AvdaudrAyvesnssall ududu 2 uaz 3 Tnedirsewinsdevas 18.76-42.87 dauthdn
sysuAtu Useeiiangean Govay 53.08) Sustu 2 fio &n (Gosay 47.50) Fedumninueossey
dnlunasdneonteuda®i 10 liszgezilomaticnduiimnud e mssailigammuientu
Uhdnsssund  svdanuvainviavesnssalifsionsanlaeliauddnyiunssaliynuie
Wi uazfionsananneuasiane wuh sudemnumanvinvemssaililuuuasdnynenesion
Inamesivtdnsssuyd lnewdasdneny 23 U dvtlanuvainviinveanssadld wiiu 2.33
IndiAsianiulndnsssumni Jediawinty 2.35
athdndedlenguniuisniwalunisunequuesieusenlufiufiunniu vl

@

yladu Mveglianansadiulalifuiuarenanelungaisilvinnuainsianssaivantos

'
=

palUfae Ssmsfimadnueneszey GauenanidumsdielivliivannvanstuFeuseniy
uwidusadunsannistainnzeesiu esndlifudne enfi Whiu g Judu Fa auns
(2518) lsvhmsAnwinansiinvensszozitnenaauiRvesiulumuthdneny 4 T edaves
srovoonuIntuIudsienay 54 Sammadvlaiimsenulauazanugenfindy wilsingi
wasiilaifpanaasty fudnagliudauss msenauiugmaiuinmstinnfuly dmsuaudh
yameamiazmaaiivesiiutu mafaeeszerlifinanssnusuin Wesnnidlednuenesses
oomnaedfufintunauniluteristeunaauiuld uenanyinadurengasiidmduius
fupnuvtnunlunsinvenessey  nanfeUsIMauTseIngITanawINAUINTaINITen

o w a

YYIYTEUTUATAMUANVDIAU  duantRous zuanaseg N ltudRynsadflussAuaNLEn
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anadlune artumsinvenessezesntouwiofiesliliviaduiidulifusoniulnumund uas
asfimsUgnisuiuslivdaduiiviloutuindnsssueid Hansdusuu slanssady uay
nsunsnsyasvesiuslsluiufiuglufe warlunisdavessszasdodimaluladtugsly
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lsAva9dn

aniluliindnlusualug wulalantuAusiuvunseg  anudunsailuaiwesiu
Uszana 6.5-7.5 uifuguisFetunuilifids uenaindu anmglennamsianugui
wazfinawuan edeuiduveaasiinyaussinafesas 75-95 veauiinauainaisiy
flesu Kafunsugndndslimsugnlufiduvdelndulfvuelug ananimwndouding
vilvinsugnanlifitgmenulsafivannidn WeiSsuiisuiuiuglidug edrlsinuilofiveg
Hadvvosniainlsaasuasiuszney un Weaunnlsn fiwerdy a1 uaranmindeu
fomnzay fwnnudindeuielsalituegiussduamusuusmesdoainy Anuduniu wie
AmnusauLevesity ndeyalsafiwthlslulsamedlng Jenquan (2555) Idsrenumsidnlse
yosdndoudaity il

1. TsAs1aly (Leaf rust)

Tsnafufnnnifeanvniolediiewmelnil (Olivea tectonae) Fadosanunsnisiey
Iuuinluazndsly dnvazvesunaifududain iWeunaunnazsingnguuesalasdivasdu
Tsnflanunsanssaneliynnavesusame endiugeormsvedsaasdiulédnnu anudems
arlalyuuss inszdosliianansavilifudnaneld Wesmndudnaeiinisndely Wednualulyal

91N159EATUANSTINYIR (A md 10.1) Fludianudndudesldansiafisndosaunulse
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2N 10.1 dnwauiakaraleivesnaivuuludn (n) wwanignyihanelaesiatu Olivea tectonae,

() nduvesavasuuinly

2. Tlsasudev1n (Powdery mildew)
Iﬁﬂmu’]ﬂﬁmLﬁmmm%ammsﬁaé’u%ymmdwﬁ (Uncinula tectonae) Futipsnasadny
Uneguunlundneudsiunnvienswedn ennsEuusnasindunten wdvegeenly Tutas
fifirdugs ensvedlsnasuningdmau Weshiauanudemeunfudnduieiiusadia

dednudnlusasndlulniennisezdvu  Feludarudndudeddasndandesaiunulsn
(nwé 10.2)

A7 10.2 () swdernudludn Tanvageaenated@unn () Wes Uncinula tectonae @3519d7u
veneRugianwanay luliveslniiind Appendage WuunzYe
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3. IsankananaIuanau (Canker)
lsAunaupnauaduAnaneameladslainsuuuda Lflumﬂ'ﬁﬁl,ﬁmmﬂéfué’ﬂm

C @endhansmendminmsiinsesunainnisanis wanany lud vaedaennesenan W

 Fuudaunanun Wesiiadu Secondary-infection lumsrelse winnua1n1shiguusdliann SV %
WaenusnauNaduTiiEhnaviedsioen mmammmmuammamLLezfuT,mLWu weliiuNg
auunardaigany (1wt 10.3)

a9 10.3 SOUUNAUANANEIAUEN

4. Tsadudy (Gall)
Tsatdufnnnideaningladslinsuuidn  omsudududnuasinunfivesiudn
Uuuaziinuinafsazady viliAndusosunauanamennaenuniifaduly winiin
suussudnagudiume (nmil 10.9)

AN 104 91n15UNULALARUITHMAY wazEdu
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5. lsauvsaniign (Stump rot)
Tsaweanirdniinanideavndeardloduinaiieslelusil  (Lasiodiplodia
theobromae) \iaanidesidvinaemiumuziuinw ﬁﬂﬁUﬂ?iﬁ@LLGi\iE‘iﬁu‘llElﬂmg’lﬁﬂLLél’Jﬁju
ansiniidostudon m‘l,w,l,mﬂaumlﬂmmwa'iamiﬂaﬂ (mwm 10.5)

@ young conidia
mature conidia '

&5

2NN 105 dnwagveanindn ummimmﬂmjaiw Lasiodiplodiia theobromae () anuazuNadiuY
whdnflennsnin (@) Wesaddmwveneiug susunay meluuilifnveawadduiiug
(Conidia) (p) dnwuzvegadduRuS

6. 13A57NLU1 (Root rot)

Tsesnidilsafigsinudeameiviilidclsn  saiaandendivhanessuu
sndudnugnuinniiduinnd msssuietlid Sseduildfugs sindnagdouns o1nsiiAn
Juszezusnludnasifisaniogas (il 10.6) iflensrassuunn wui sinflenmsiindsiaei
vieAthmawdiy (nnil 10.7) Wisnagvaadowmnifnsuussiudnagiusiune nisguainuies
fszuudanmssrietesnainiiudl wasamsyadufioeeen setduyi uasany (2548) Tdnaaes
nsmvaslsas e sraunaulael$idos Trichoderma harzianum winulufiuiiAelss

(nn? 10.8) wazldasialian®osn Metalaxyl ialauaudn dmsusudndnissisvesiutosnii

Saway 50 a@unsaltansiall Foli-R-fos aannelududn (Nwi 10.9) wuinaiuisawdeeli

v v a déf %3 a l 1
fudnlanisnvu dnaunsanatulndlalunaisaun

[

YANUN uazAy (2553) IFnwlsrvadlddnuddaiiy wuilsafiddade mil,?ia?l
volddn Lﬂﬂﬁ]'mlfliai’]a’wm Lasiodiplodia theobromae dnianulddndnvenssye uwuu
91ytoy (Ussunay 13 V) ilesanniidiuensfinnniuiy mevdiniiudesiazdvianels
Ummmuasmmawaulm Lmau,ﬂs;sﬂiu wuin Snwardveaislidnesiiddufunaven
(nil 10.10) ¥ilaauninduemmveadeldl warmaanas Ilsigapdenuudusou
auwidlenavanat wwanamstestudosviad deuldansediidaides wieduntum

Unauiuayving veslisenineseaniswdssy
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=k . i o'

venniudauhideswinanelsl ndusmdumdunumlumsvinanglidndavenssees
9nauth duogdes (13 U) dwalilsidnlifienumumu Waydsrruudusminusada
Usrannidenay 30 agnslsfima deldfongundu (15-16 ) eumumumesliiedeasiaiu
Huddu wuamamsiinengreslilifarmumusedosvhanglsl deulfasedsnuiileld

anvsemillelWineultiuagyililiiengmsldauenuunilivng 3-5 wih nseuliilvany

Fuaninsesay 20 azuntadldanniasile (eadun wazany, 2553)

27 10,6 dnwazvewudniuaulinendininssuunngninats (n) ludnennsgasuazlusiadu
F1UULN (V) Fudngusiume

AW 10.7

A 10.8  nsuaulsasin neTadsmewesn Trichoderma harzianum
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i 109 nisauRulsannsiensifansiaiivliagadudainnieludisiu

A 10.10  dnwaenmsvianevessdedveslidndnveusseztueny 13 U (n) WesadwsesUuUaudm

Tuilelfidn (v) seedmidmseuunafignuenjduizviaaileld

fatu - nsdesiunarmurulsrvassiuliineusasndsiniiy  duludeaeudndnnis
vinmsinnslsaivdsusznaunetiadesiieg Mneitesdunisiinliaiy fe Aeosdlnyefun
POULDABLIA LTOAMATITULTY ANNKINFOUTLDESTIBRAZLIA TN AL
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(TR BT b TN

T LT

_ aomﬂOﬁusTuanTna
= 2 A i [ o ot WS ;
'y )

ol B :'
AT RS Tall X0

GRT Lmaaﬁ’mé’ﬂ

'y
: anluthsssumiazifotesiuuamndiman visorananlsiiusaniuiadoetis ...,M ‘|
e - vilsfiadenisunsveneiiuglutnsssunduazmsiivlavesdiudn 01f wuasiitionaunas ]
viliiAanauaziudniidudiuddglunisnszaeiusvesdn wwasivihdunsesedn 1wy
vusuiideAuludn (Dudu  TadednedlutsssmAidarumarnvasvemssnllivaydng
nsmsseguesndazdsazdniulusgranaunduiunasianuduiusfunmaniizinaes

Aundontiue

A a a ! ' a & A a A

WanunUasulUasan mUNAYIUI9In U TTNT AN LT UYL NBLATEENT  NAAD
= v Y v A Y A A oA N4 A A A & o g ¥ a a
fimsdnduldeananniunudivgniwdafemseiviiagey  Wunshifansudsuudas
menuiinalildinelifiananernuduiusvesdalitinlussuuiinaegraiulatn lnaams
Austasidunsasefivagusngiudanuegauin Wy msdgndnuuuigdenevisedn
ilauAe UL I199enuN13IU IRV INAIFR FIUAN UL TULALNINNTY 817 NMTTEUIN
vosweuAuludnszuiavisaiudn vililudngnuueufuvuavisaiy Wusu

Uszamuiasdngdnuusnuaausngg vedniignviane Todu 6 Ussin @35304, 2526)

Y
(%

el

wuasiarediulasis (Trunk and branch borers)
unasinAuly (Leaf feeders)

LUANZYBA (Shoot borers)

wuasviaeaeniazia (Inflorescence and fruit destroyers)
LLuaa@Jmﬁf]Lgaq (Sap suckers)

N o N

La9YINa1851n (Root feeders)

wuasdnsddguaydunseieusesudnninnunisseuiakazielitinaiy
demeunaudnluaiudhdniiniasguasinunsnsiluinis 72 il (@355 wag anli, 2539)

wainuszuiniluusedndey 6 wila loun nueulidewiziudn wusuilidenuludn wusuilide
AURRUEN uUASIIULAUAN NUBURLENLNELAY wWara 91T Fallsuasiden Aatl

1. viuaufiidazdudn (Teak beehole borer)
wuauﬁé&mzéfuﬁﬂ Foineneansie Xyleutes ceramicus \Walker agﬂmﬂﬁ Cossidae
Juiidonansiurunanansdewindng dhidesn Mgivunas 35-40 Tadwuns n1eln
Fala 75-100 Tadiuns sdledvunaaimlngnindmideniuseuna 80-100 dadiuns wazideting
Frdladnnauuutduay (Filiform) memmmmmwmﬂ (BlpeCtlnate) awmuiﬂuumm
wasfidrutatsvesmuiaduwuududig 'UnﬂwmmaLmuﬁﬁﬁwmaﬂsuﬂaumamamamu,au
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-1 . AERE” o B, SRt LW e T, y gaas ,
t\\ i --'-:h"“ e Vi, O BT =22 YUY

.-!'_
maﬂamnﬂivmaaamw (ausy LagAnsz, 2509; Beeson, 1961) Aanssusingg dliuludas *“\J

1{1

ﬂa’NﬂuMQLLﬁI‘UQ\iﬂW 7 ﬂqi‘Uu‘UE‘J\TNLﬂa ﬂ’]ﬁ"\]UﬂNﬂ@JWNﬁ warn15ely (Hudu 114‘(1’3\1?]6’1\1’314

w GI'JLGIQJ’JEJQ”Lﬂ’W”UQLLﬁ‘“‘WU‘UﬂLL‘LJ‘Uﬂ‘Uﬁ’]mﬁm@ﬂﬁﬂauﬂﬁubLUﬁUéljuﬁﬂ Luaﬂﬂsumuavmmaaammu

(%

Tuvagiinesnanytulumedwumismiiedulm Bdedulinusan dudodlelasuns

NausINMIud ulleazmdumisivnzay Wy Uinasesuanveldiuden Taeule
axfiuriensla (Ovipositor) uwnsnausesunnuseliudendnudnisliduneaden JUUWIALAN
fidwiesan sgdssiusaudungu sseznsilnlyszana 10-15 Ju udwdrsvegvueu (Larva)
Fevuourziidiuiuldestanu wiszudesuaudvnaduiuwavdvay mesuazdivhane
delewiudnuneidudndaditin wlmdeliidupdededuieliiotnsnns sthwasaunng T
naeanaiulavesiudn dusidudnlimeunidelimelusudngnimeshaneiduses vl
auawlid Weuusswhilivsdstiseadudunumn weuiideodelusudnuszann 9-10
Fou ududdnus (Pupa) melusudnuinasulugavessvidesesiimueuan: dnvasinud
sunssnszuani3salany fatnalifszend

11 2995990 (Life cycle) 1asiinvasiidomnzdudn Huuvuanysal & 4 szox
Ao syesilide 10 vuou uazdnud lasundldnan 1 3 wiffundwiifionguiuds 2 @
(2wt 10.11)

fafude/fiide (4-7 )

Tafendu
(10-15 1)

aelududn
(10-15 )

viuauaglududn (9-10 (o)

AT 10.11  995TINVRMUBURLABLNTAUEN Tusau 1 T
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1.2 anwzn1Iinane VmauLiJ@ﬂﬂﬁ]’]ﬂl‘Uﬁ]”L‘\]’?uL“UﬁLUﬁE]ﬂLLﬁuE]’]?TEJE]EJUiL'JEIﬂ,@I *

Waondndnsfivuouiluunadn Luwuaumu'mimgsuummLualm Tnelur9usnuauIEn
Weliludnuwasdsuuszana 45 e liszeznitansiuluwata iiieliidumieses

S flams (il 10.12) maevhaneiasAntusuuavauynd sudnuisiuisaeshanedy
C Swnunn Teefidudndiansadvlaldmund wuiinisssuimnnluiuiiviemamioves
UssinataduduridamusssuvAvesdn LLazﬁuﬁmuﬂ’]ﬁﬁmsﬂqﬂé’ﬂL%%?im JmTadeesy
Sy Wodlval wnd iy funanes gashngd wazalusts Wusu uenanddmuidingssun
suamuauﬁL?’?amzé]’ué’ﬂluuﬂawgﬂé’ﬂﬁaaﬁ%’w’a’mqwﬁmﬁLLazawm (M54 10.1)

=] o ° a & [ ) f Ao w ' ° ECR
AT 10.12  ANWAUZANTYINANYYDIVUDUNLEDLIZAUAN (N) QM'U’JJJ‘VIme () 5@\13@8ﬂ’]5l>ﬁ]'131/]']a'18l.u§]1l|

MsN 10.1  AsunTszuInvesuauiidoIzaudn Tuaruddnviosndaninege

NISHNITZUIN A9IUIN

FEAUTULI MUNNYs Weesng Weddud an welen wns 81019 dnu
gluvie

sEAUUIUNAN wigosaan anssayl @9an* anshng

JeRUtioy W 1Y

wnewme:  Jayaandrtinunistilyd nsudild w.a. 2536-2540
* Jaya W.A. 2553
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1.3 nsliusslewinnlddniignuueuaisvinany  wewnnilleliid@nngnvueu
wizarUsngseamsegiludnumn  Feldwmangdunisiilviuduldnszauiienisldaes
wion9thuliuug danvasvinduliunud Wwenisanussldegaisnuwazdufiseanisves

< PN ] o =i PN
nan L unisiiuAuAvesliifignyueuang (N 10.13)

Wi 10.13  dnwaien1sidusylevildngnuueuiideiany

14 msfestunazindn  fesanvueufideinsiudnondueganslusudnly
sezidusmuounuie 89 Weu waveendufideifioa 12 ou dufunstesiuuaziidn
lianansavilddieisnisleisnimils Weldnstostunazmunuilidevuounsdudnlils
UseAndnndin sududeddiinismatsy Brauwamiy Winzaufutnaivedssezaes
wwad fail

141 syozvueu nsdiivusuvadneidendnuazendeldiudendn
(Foungqumeniiafiquien) Wdanmgliudendudn sudiuglifufoudmedaniuinglid
finvnmendamueusenluvinans Wonueuduunelugiu wuouasnzuasyindesmiegludidn
delin asemgmusulasdunnnnyelifthmamdosiinnegleusudnuasyslifoaineyd

Y

Ung Wildansedidndadnlulugnueu @swefiuuunselesdnaursediudnevunive) wien
dehu levueusndudatugrsasiedasriilimueums umsanswaumeuiiinduilide
Tulsiaun

142 svozdnud Taivmuoudrdnudniglududnuazegis (Fousunay
feungiam) drednudil Wnnedeumgvemusuuududn Feasfiuiuledimaladving
(mAoutsenmszdnaundufudendn) WenuudlildmeneTadiung fdearosnainglsl
Touazmeniglug

143  sveziide Rideosnnsudnlulataboununiusisiuieu [utas
Vanduiies 1 Heu AiFevgeanandudnluYItiaievesiu (§alF, 2534) NMsAIuRLLay

(%

(% =

o = 431 o 2NV
AMIANLED YINlAe
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ovAAMDINSTIKIANTNY
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{
A

1) msfiuiaidelaense  Tnenisdisauazasiamidenaudn
é‘i’qmmmﬂﬂiwé’fﬂLLé’ﬁImdmﬂguuéfué’ﬂ fuoadiududvee sndunesdululsyana 30-50
wuiins andufidenmetoulnuuudh WEHededidide Adorrhsasgiiuiu
dHosnnAdetuliufausein Mnduduluvians vhuvuiegsdeitiesmnd avanmsssuinves
el duegnad

2) lifusnuaslvdsae  Wumslduasdanvasauvaalant (@)
Tnefndaealiuvanlailuiiufiandnfifinsssunvenuad Dusvervateq wia e
madumnielifdetuinine el 19.00-24.00 widini Wenuidedudnitiusn
wadlwlFauluvnane esnidelinismevaussiowadiig (anlw#, 2534; Eungwijarnpanya
et al, 1994) RAideMiisesnandudnarduinfiadi Sufunsandsvunsveiideuasuey
Tusasly

3)  nsldansndune Lﬁum’iaﬁﬂa’liﬂémwmﬂﬂﬁ’sLﬁﬂﬁﬁﬂ@ﬂiﬁ
fftandugnaniiug FansuhlilsFnuidesmtuininermansvndguulaensaduayuyy
310 Japan Interational Cooperation Agency %ﬂwamimmaaﬂuﬁmﬂﬁﬁami WU ﬁl,??aémﬁa
Jxiinisudesansnaune (Sex pheromone) ﬂismawlummmﬁaL%aﬂslﬁﬁ@?aﬁaﬂﬁu@ﬁm%’u@
HALTUG ﬁLgaﬁasliﬁmimauauaqmmiﬂémmﬁaéw%’mLﬁ]u (Eungwijarnpanya et al., 1990;
Nakamuta et al.,1995; Gotoh et al., 2002 ) mﬂﬁ?ﬁwzﬁ@umgﬂLLUUELumsé'ﬁmswﬁamﬁu@a
goawnssy  iedlullumudniifimsssuinvessas  uilasimsdandldduanoutias
UsvaunadFanuiiaants  Sesslildnanuiednnmsviaandumeldlosanysel nadiidu
nsUdeglinauansiunsnsyangluiaudn %v‘fﬂﬁﬁL??aéﬁ";Q’hjmmmmﬁwLmﬁwaaéfuﬁaié’
Fufloazsunaltlutuiiaesfioanandudn Wildldsunsuanarldfinduvuou Tassnisuda
asnaunAludsgramnssudaduiisiannsdeld

¥
a A o [}
2. wuauRidavinangludn (Leaf feeders)

1A A aAo o oA dd’l’a (% . A dad a [
WUl 2 wlevdAgy Ae viusuRidenuludn (Teak defoliator) FlavEiveINeAmERTH
Hyblaea puera Cramer Wagwuoubidenuialudn (Teak skeletonizer) wiin Paliga damastesalis
Walker nusuidefuludnnsaesyiinil wuindinisssuianilulunuiivgndniidsema

windausniinmsszuinigunsaasiiulddaaunivinfiaes Isvaziden fadl

2.1 vusuidonuludn (Teak defoliator)
wueufideiuludn Foinerenansio Hyblaea puera Cramer ag/luded
Hyblaeidae Wuilidonansdusuianans ?Jﬂ@jﬂﬁ']?ﬁf’lma ?‘Jﬂ@jﬁé’aﬁﬁﬂmaL%’mﬁl,muﬁé’mammq
st Tsnanasfuilidosinigiegmuldluinfiduineviefluvesiinduiidui
Fugne axiifanssunazdedhludiwmanansiy Juldszerlne Adendludunoadenifludn
Tuffduntu UTvunadn dudlesmieanansaldls 500-600 es MueuvuaEnTAdlaile
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D o R RRT
. ¥ Y 5

ey
A
L

I-.J L
LR
PA Y
—

g A S ]

%f;’ ][‘ "%‘:; :;w _ )

L STl T TR Y R

A ’ 7 i

Y
Cl

g

{ : 1&{?1 r :*-J#J fg*J

o W ? 'aﬁ.. &

Tae i UAAAAB IR LT IEN LﬁwuauimLﬁuﬁ%ﬁqéfnaadﬁuﬁuLLastEJ"]é’mLé’
Maauldluliusnafuiuluiuisudn wienaiivndiuiivueuddnudilufisvesfiedu
aalaiunu

2.1.1 293579739 mauﬁﬁaﬁﬂué’ﬂﬁami%%quaugiai 4 Sz8y @D
svoydufiue (ide) 10 viueu uavdnug Tngldinansanunuszann 2-6 Uansi Beeson (1961)
SreINRsTavemusuilideAuludnUsYaNa) 15-3¢ Yu (nwdl 10.14)

anwaudngnuueuiulu o (2-4 Fu)

B

U (12-18 Ju)

A7 10.14  9astInvetidenusuiuludn

2.1.2 msszualuaiudidn wunweussuianuludnlutisiuganuiiedn
wantulul wueudisitnainliuaziivwindnazBuiuialusezdnleUnmay Wenieulniuazin
Audlsludnlpepveuludnunisiawaziutasmuuauld (And 10.15) Wealin1sseuiniunIu
wagdUSunamueunnty vueudzAulislunslu erawdelianeiuluwintulassimauag
wuAu Welnsszuiaguussludnazgniunuansusasaategesng sudnazlifiluvas
\ideeguouusUENTRIUVNTIL (A7 10.16) wazmndinsseuineg egulsiuasmelliony
ibignsnsiulavessudnanatlaeangludnididivunanusedniifiongles Matiiiesan
o aa v Py a | o aa a a T P = ' %
dnilengtoeiidnsnsiulaannnidniilienauin (efvd, 2531) authdniiieny 5 U Udeel
= =l Aﬂy a U = a U o %3 2 U =
finssvuiavemusuiideiuludnaaeanan 5 U lagliinislesiuuaziidn dudnazande
nswiulafedavay 44 (Nair et al., 1985) dnete 3 U mndaegliuauiulunuaviaiuy dudn
vadensiulafefosar 70 (FINYaU wAE UTIHA, 2525) WUNISTEUIALLTIIYNAIAYEY
Usgina 2-3 ASwiel (grw) Vernall (1937) senuiiluanmiuasmiesuiagisayyilviie
nsszvinvemusuiuludnliiauasulsaindtan nidluanutin

'i:ii- “_- 4

& NA Y o= o o aa o0 T v e Some) ] DAY o i-'
muqﬂim%Uﬁuauuﬂmufmﬂq LW\LQJ@IWL&QJV‘@JLLﬂUﬂﬂflUuauqNUGU'Na']@]'JSU']\TaSLLﬂU FEUAINLAU ._{"1, \{
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A7 10.16  anwanuirdnignuueuiidenulussuiasunseiulunun

2.2 wusufidenuialudn (Teak skeletonizers)
Ridevueuduinludn Wuifeneneansin Pyrausta machaeralis Aesnlédinns
\Wasudawdu Eutectona machaeralis Walker (Wang and Sung, 1980) wazsieun Intachart
(1998) IdmmasevdeinemansvesidoruouiuinludniissuialuiminsuSesusamelne
waswdrinduilidevila Palica damastesalis Walker satiuludidswelddoflidenuouiuiia
Iué’mjﬁm‘i’j'l Paliga damastesalis %ﬂagﬂu’mﬁ Pyralidae

wupuRdeiuiludn Wuilidenaduruinin Inguindvdesdn Tanednudn
Juddu Ingudslidiniosdaiudeaiu (nmil 10.17) Faanainaisiulinnisauivduans

e

wilgnalulage 500 Wes (Wu et al., 1979) lwinidusmusuly 2-3 Y4 vusuilvuiadn

QA =B

Beigeu Jyaamnudesindamendu Inhufienussann 22-25 Hadwns szegnueu
Uszanad 10-12 Fu whanualiiawld Tuldfuuiofiu vuludn wagiivtuans
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i _.,.q#,

B S VRar S oY

] - a & = <
AN 10.17  AILAUIYVDINLEDNANAUIUIALAN

221 &nuumaiaeurmiszun vueutaRuengiouasnieludn
Tneiflefivusuadrsiumtnagy  fefinisssumnniusassuusmuouayAuludnnguaumde
widlusoaduauiuduhaumidusasior uarssumduiuiinheeadudusnuusluu
Hudthmauadusseglng Duamlisudndsammaiviaanas nunsssueluauidn
Tuviosdiineg ynmeavestszna lutimengruseniaieudamanisongainmeu dedinin
vusuiideAuludnaliausn ausuusssdesnimuousiousn (nnil 10.18)

A7 10.18  FvUBURLEBLAYANYLANSYINAERNIZRA LU

(% I
a4 a v v

222  nstsaiunazidnnusuRidefudnassriailtisnismilaunule

"y v
a d a Aa

Falunilagna nswiuimusuiidenuludnuasvusuideiuialudn nmsauaukavdesiu

wueuiFeiuludnlilina Iusedvsnn uasUaendusedundouuasfUiun suspadonly
TNsHUURAINEUAUaNE 3T H193a1n1sUURNTS wasdeigunsaldmiuniunielusuans
AIUANVILBUMIN TN 191
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1) msnulagnss 3%ﬂ'ﬁ§lﬂuﬂ'ﬁé’wmLLazm’maauméhLLuamﬂ
svezvoaadluiiudl Sndussosvuey Iinsiamiludniidnesaswruesaeiy sswusmuou
maataAuludn Weomdsdmieunnin Wenuudalwiluvaty wasmndusnug Fadu
Franaifinsszuinivludnvuauds nueuddnudlaenisudesfasiiunulaeiilowmden
RAedlos wazdhdnuaditunuldiesls Wl wasilufisduans Wasamdnuafivsnaiiuiu
gnusnumdudwiuannlinanug el warluldl nessiudundmyhangavilunisan
Uszansiduilideludsold

2)  msliansmunuuazidn asmuauiaunsalilunisauey

(% [
Y

wazridnnueuiideivansvin ieiiluasiall Wy Sevin, Chlorpyrifos wazansfiafnandia
vieansiilingdunds wu msataasien wefie weedesunein Wusu Sesnsliansiad
wdodlitearuseinss uardeaduiuiifannsomuaunsundnszangvesansiadly. dmsy
ansatanfituayaNTangBuss Wy ansatavan wastiouuaiide aunsalilunisaiueunis
szunvamueuiideiuludnldn oralrsmananiuazdanudeiniesunieldiaTesumon
Fensuhliflalfiadosmiunuenlunsddosansuuafiiemuaumuouiideduludnluauidn
voansutldl Eheusudngfieildl, 2525) (wdl 10.19) uenanidwinslussansuuaiise
TneiaTeadu (@31550 wazAne, 2536) Lﬁammwuauﬁéaﬁu%é’ﬂ (AWl 10.20)

AT 10,19 AISNUEITLUATISE (N) AIBLASDIBUA (V) AIULAIDINUMNBNATY

s L= .

¥

i 1020 nslseans (wuadilse) AuauvueuRideiuludnluaiudnlaeinsosiy
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3)  msliFvin (Predators) FuTuAElHuLRRgsIsITRAIUAY
wasdingiy viefiFendn nismruaslae@iis Biological control) Tnesavinil 1éud wudisne
(Focanthecona furcellata) wWazdIUNBRING (Sycanus collaris) (Wil 10.21) wnude g
gaRuvesmmnFrusulazitasinglindadulnvesnuiulunizuargaueanaily
fvuey vhlsiueuuazuiasmelufian wnu 2 ¥iadl nsudildamnsomeeeiuglinaond

wazthlUdaegluauthdniemuauuasminvueurideiuludn  vihlilszwmnsvusuiiidenu
ludnuagnisseuinanasla

i 1021 nskiivlunsauguuaidnrueudngivy () LIuiien (v) LIumnyaeng

3. MuBUASIUUAUEN

yueuai sUniudn Feinermansie Acalolepta cervinus (Hope) aglunad
Cerambycidae \Hufesmungn dhma s1nUsvana 2 wuhiues (Lisuenuemvemuin)
fnupuidvngu Winau Uineu lifivn dduiaduldesinnu endeeglusudnuiulszana
9-10 wou wazdanusnslusudn wazeenludifuty Ussunanfounwsufsnguniay
iWedugrauiuguaznsliildivdendudn Tnefeamnnenazinudendnidusosunaudiu
viensliuginadly sveglaldinen 10-14 $u @55 uae anlad, 2539) Wevusudinanlaoy
Wzdgdudnussanafeunguniey 19958 3nUszaas 12 Heu (Al 10.22)

AT 10.22  dnwarsvung () ffude (v) fvusuivinatensluddudn
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3.1 AnwaENIinane Lﬁauuauﬂﬂmﬂ”lﬂi%Lamsﬁqg'iéfué’ﬂLLazﬁmﬁuLﬁaL?iau‘%nm
Taaensous arsudn v‘fﬂﬁﬁalﬁu%nmﬁugnﬁmwLLaz”Lé’%’Uﬂmm?mma Fudniaraiiold
Junaunuuinafigniuuashats iliusnudnaniusisunfuendusesunaseududn
: wuau%lmzL%ﬂLﬁ@lﬁﬁﬂﬁLﬁ@lﬂLﬁug 09 uazdmiinns (Ml 10.23) wumsianedudni
O 5eiu 12 wins Tududnengtesussinn 1-3 U dudniinlauldisuinaiiAnUnidediauiauss
mndudnfunalnglunmsiisbasiefisnafiotefuunadn wumsssumnnluiuiisann
Fedlvil Wessne wigesdou 11U weien uazdunys Wudu

A9 10.23  SnwENISIIagveIuauEs 1 9lNauEn (n) Yunieuenainu (3) weaniglu

3.2 mstestunasidanueu  dudunuewsundnuazeguinaldddent
aynaeuyelifiuinanuden Wenuyelililifnyarseaniedeniiisvuousenlivhane
mnvusuznlUluUdenuassiudnasisluual Tlddinduusnalulmidusesnatsy see
wazdndaanstiausaatilunusesilmomansq gaifieliheuadidluhsusmedenuey
Tutafouaweuimguaiay Faduiisiididesnaindudn Widuddaluiane wean
Uszrnsvaaunasiulsialy

¥
o A =
4. wupUNtdan L&A (Red coffee borer)
a & a A a ca ¢ . v @
MuaURERNUWWERAY YeInemansfe Zeuzera coffeae agluid Cossidae dusy
. & A = N a =~ o o & o aa

Lepidoptera \Jutidzanatafuruiangs Yndv1s fadinall veaiutniau vueuildvunuas
aflvududuunsg Tdunndn dvusuladuieniuszanm 1 97 auvuvesdumusuuds
a5 v = a o Yy o | I3 Y o al'
fenady Unen @3558 wae gnlud, 2539) Anusdiduinialiiszensd aglusudn (i

10.24)
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A7 10.24  SnwaERIEaVR U URLERN LWELAS

4.1 dnvaen1svinaty wueudllefinanluazinnziigieldvessoanianives
sudn vuswazinfuileliiegniely Aevnaiaduiuuuuazadua widuungdnangdy
AUVUUINNIN U‘%nmﬁwuaumzLih%wugﬂammﬂLﬁﬂﬂiﬂﬂgagj wueuvzduyely (Ivueow)
v 2, | < = 2 o & v AN oA ' | a Y
Tanwasduviewdng  danuldenviseilisliinueuanzasifivdewounnaguiialausudn
newelitlfdugadunalumsfumdudnuazsiunisivueuaiziinats seadniignuueuay
nmeluazidudeawmselnse vlvsandnuseiednummenasinls dndaunnsanivi vinlvdudn
<, ' A PR ¢ Y] g ) Py vl ° & =
Junawsedegunse Werideesninvendnaziisasuanwnauinalinuing nunsvitanensd
(N9 10.25)

2N 10.25  (R) ATIUANLARANSBELINEEPUY (1) Snwazn1stanzyinateneludiolsd

4.2 MsUINULAENTA  LHBI9INNNSILUINYBIVUBUNLERINALLNaDAT WAy

= n:’l’ a o A a Q’.’I = 1 = U cY a
PUBURLADNIWNFLASLNYD1M5VA18TLR NINTULAENBNEAT USENBUNUAIUBURNZUS LI
drugonvasiudnuaragnglududn silenuninislesiunazindn mnwusigaisiniiiive
Josnuldliideunnaly ez lraulanaaulssanuInmsIn1sseunillaliaunaanUwas

A v a A v a P v O U aa v = v °
answinalifauanuivdunndey Aiuwlasdnitengtes (1-3 U) nsaaaeunsiangyinane
gondnlasdunalaainyelinfidnvazduiewdng dmdesseuvinulaiu udqlinsiom
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'?J =1 ° | A ~ v = a
V' N Im&fl,asuummmewugﬂamawuau dewugvemuoulildifudnenvun 60  faddns

Usiamsmﬁﬁlﬂz’fﬁm%'ummuLLuaa Wy olilefu  Aeelwied  wasvnunseu  1Uusiu
C authmudhniidmunuueain Gadadhguaniulssana 20 Sadans udrgadefulating "‘w.
iledasmueu viedunniidiusenuessiudn maiugendudniienmsifieaauazseainiy
Tiidngendniuerduiiivuouwaseon tasdunaldnnidednsendnué sendnfiudonsliid
svesvuBuLA Intiuheendniifvueuusadluvhaeiis sudnazunnseslualléBnuazdaus
ponlunends iesudnenguinndt 3 U uaziivualvyiy wawdedasliresdtymeedudn

11AUN

74
o o/

5. A29U1NU
dsthifu Femerenansfe Mylabris phalerata Pall ogluasd Meloidae LHusns
NANAN 81USEINA 2.5 WURWAS FEm 9nFan Indluauiivdesdunineang 3 uau Unily
T anilousednuienly vunedu dusfuavenidnning i @955 uae galui, 2539)
Fsadunenuasnaseuvesdn vhlinendnuaznasouresdnlasuanudomengiann (Al
10.26) menuazwassuldannsaimundunaunly  AelimAnlgymnisndnudaiugdnluau
WAmAATS wunsszuialutisiidneenmeniasiinaseu Mehiullfivewnsvaneuie wu

ABNUBINYNTLNANT AIZNaWAY YU wavaenliiBnvanaila sy

v '
o W o w a o

MW7 10.26  ersthdumasiunendnfitensn

ANSURINULALAITA L BNWUAINUITUSEUIAVIAEABNAN d1uNSaliansAivne
ANsUNSa  Nanuuidnasetetls  welileaainaetfinnsssuinlutiaidnesnnen  nsHu
=1 [~3 [y 1 d' <3 &€ 1 (v £ [~ a 1
ansedazidusunsiesanuasndulselovusnan1sHaunasyaInandnalenasidulanume
Anau fatudemsltasialioneauszanse Tanaziiladnduvinguy
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9

ATV veelasey war anled ariansallyay. 2539. uuasingaudn. YuuNavnsalnsinynas

q
[y

wiAsUseindlneg q‘]’ﬁﬂﬂ, ATNNA. 16 U.
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AENTRl (Wood properties) wusgaeoanilu naaud® (Mechanical properties)
aneaut® (Physical properties) uaganuwuzlassassld (Wood anatomy) d@usulddndl
Snwalaemly Ao dulans deliifundemietma Heounse oveu Uannuen
lsivhane 1esannilanswanmalaritiueg anunsaides sh la nu enuds uazdnunlsde aansa
Rawazeuliukideannidldie wezdr wiodlsing msiienhldleq Uliuselenidu
AsRossTanmaTRg e vedliifurou ssvhliaunsoldlidulfedregnieamnyan

naguun Lyl

(%
J o Y

naautAlsl vaneds quandfvienginsswedivieinglag Afldetmiinvieuse
mewen (External force) Tlunnszvh muannsalunsefurdesesiussdotmininntos
dedla Bondn euudauss (Strength) ewendnglumsidesy Fontaauie (Stiffness) 3o
muudis Arwausalumsiundseivililidessdneauddiseaulag Sontemumien

(Toughness) kagANUENNTalUNTABA USRI Y Sand1Auuds (Hardness)

nMaveaeunaauivesilneluty fmsmadeuwseinadn (Static bending) sy
(Impact bending) WSISRTUIUEDY (Compression parallel to grain: C//G) useSaRaInidey
(Compression perpendicular to grain: cle) wsadou (Shearing) us3fs (Tension)
AUATUNIUNNTAN (Cleavage resistance) WagAINULT

MInAdeULsIFRadn Aee AlFannimeaeu leud sendaunnin (Modulus of
rupture: MOR) uagaiandadangu (Modulus of elasticity: MOE) dwsuruandaunniiatu
Humnduuszavsvesnisin Aerussuszdelunisda Wudfivsuenindeiusegeanilsi3uls
Builddnsusunuslilasadeifessuuse Sdadumildlunsieuiieuanuudauss
sswidlffedasieg 18 Tneludenldebidundn nsudnliflguisiiosounielideudseen
Hu 3 5wy muauuduswelifissduanutulesas 12 Tneliawendaunnd1a wasay
nuuaasTsuAvesilunadt (s19d 11.1)
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mswn 1.1 nausiluniswuslssianldvaansudalyd anuanundeussvasldinssdu =~ \1

ANUYUSoEAY 12

UINAFUANTI - R,
— - AMANUNIUANSTTUEH V) .
AlansUABANSIAIURUAT
hileuds an31 1,000 gan31 100 2n31 6
I iloudsurunans 600-1,000 60-100 2-6
Hiilegau f1n31 600 A1n31 60 AN 2

dmfunaauifveslidn luanneuwisfssduautiudosay 12 du fawendaunnin
GRFRILGREVED, ALSIEARINADY ANLSISATINULELY LazAusAEeu Wiy 100, 10,039,
15, 49 way 14.6 WnzU1aA1a AU AANULDY 4,864 Tadu AAuwTten 1.70 Alansy-
WS (@R wazAy, 2547)

ANUNUMUAINSTINYIRVRNIFNAINUITTNA TAnunumunmelianivsssuyi
vosiuine A dneglussiuanumumiugan Aedssana 11-18 U dwldd@nainaiulid
918581IN 13-16 U AAnunumunusssusAseaus (Weendn 2 U) fatunans (2-6 T)

anteanunvaslyd

aneautRveld vunetia Audnvuzlasnginssuvedliniredvinaneuen wenwile
NUTINGE (Winandy, 1994) @i N15EARART ANLUY AINAWINNIE USHIUAINTU

Uadld !

n3las nslas n1sdn quandAndnemnudou i nsdilwih wasaunumu Wudu

dsuaneautivedldidniu ety 642-650 AlansusiegnuiAriams Arad
099NN 0.63 ANNISRARINNUSAT LazAuduia Souay 1.05-2.52 uag 3.05-6.36 AN
(A7 wavAy, 2547) dauA1n1slae n1stng kagn1sin Wiy 2.53-6.84, 2.30-7.90 way 2.21-
6.75 HaAWATADANNYNT 1 LUAT AIUEIAU

anuuzlassadrenelutolyd

[y o d’lj 9—’3 1 [d [y ¥ dy £ 1 1d

anwazlanasuneluileliiiu wusesnlu dnvazlassasisvesieliiogrmeuilu
L2 ¥ dy ﬁ-ldl =] ¥ [ vV U ¥ Y ¥ v a
anwazlassasswenielinusaiiumeiaudvens (Hand lens) laun sunidn  anusad
sududavedld 2T unu nsEi mwasBusveuileld wasdeuld Wudu wazmuaudR
M egvieny daudnuulassainsweailoldedsasidendudnuurlassaiimianie
Ineveileliueiuladendesganssad laun ¥lin vuin Sutuwad n1sBessa NInsEane
MIVmTAf19e) veuad AaenIuNsANYBIRUSENeUNNLATveINTNYad ANNLDTIves
luanawaglad wazAuauTRANIINIEN e 19azIdYn
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pe— - 5

Fuuuunesivien (Solitary pore) waznesia (Multiple pore) wuumsBsshlidnnu n1snszane
Fuwuviwny - sailvedvglifslavinduiinestinsnszaeuuull  wesivaunlvguas
wunuunans Melunesiansunsn (Deposit) d@vaduutmes @ussiutaau wisaAu
\ukuunissfnsiugg (nitial parenchyma) (g¥1# wazani, 2547)

wva 1 Y v 1 ¥ v =~ Y1 Y & v & 13
ﬁ]’]ﬂﬂqmﬁll‘UG](ﬂ'N‘] %@Qlﬂﬂﬂ@flﬂﬁﬂ?“lﬂﬂ@]u aalmﬂuamﬂulmmmmmummgm
nsudnlel

AsUselevillddn

lfanduliifsuislueinialdie uauswazogdii uasdadanumumuny
sysumigen dauenuaansolumserutelity WEnidulsifreudsenienen vina
thenfidnlvludold 41-80 Alanfusegnuiadiuns andeyadunmansinislinuvesliidn
agulein msides misla mswng waznsndseglussiuAeudnaie msBawmienzyegly
szauliunae daunstninegluszauing (@ua uazane, 2547)

et LdnRegniluldussleviegnaneuns Tneusvlevimansewedlsidni el
Tunsneadrethudeu Beo sa 1 wdesdlendnssy wiewnwadn wazn1sneasneenag Tasamne
vldi W nsouUUsEaMtAN duUsenaunee Yede1astiuEeu dlosniduldiifang
awnu la nu anuasldie Fflsnaniieiesdou nasnaunsenzadneie wwiedy
uldues Fuam Ledosausiinevansesna naonsuvesiniay lifune 1i8e uazdsUssAugeineg

Usglowivnsdouvadllidn fegwannvanausznis wu ieliuasluduayulnstiowd
v amuwinu Juanludld udlafins wWaeniluenausi luseuliduns duluunling
Ypanes ynadeu TWdounseaw deudbaruniu @uaunisuildunsusemalng, 2513)

v v

Uaqtulidnidnunldusslentlulszmalvedulddnanaiuivgnidu Jdionetes
(0wl 11.1) Weowdssuaelalinfansenduauinn 1din San ldaemileulinnusssuvi
Jaliilunidesnisvesiuilaa msliusslenilddnadrasdunmslddelidundnyssuu

Saway 30 Wneldlumsasitnuiseu viuasesSeu wasdwsehuganee (0w 11.2)
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A 111 Widheny 15 Y (n) awdh (v) Winmsdnveneszey () lddndudneing (o) Tdudsgy

A 112 nskisglesanlddnets 15 U Tugduuusneg (n) wseadeu () manvinliviounaw
() UnuTnleddn

| L vod A4 o v =~ Y o a
dauilelinindedniosay 70 avayideluseninatunewrniunsdniiu nskanuae
nswUsgy wu wwld Janeld Adesiinu Mlianunsaihluliusslevdedneduladn uenan
[ & a = yal a v v ad ) £ Y a 3 ! o 2/
nsvindueinds Jelasinnsideuasimuisnsihliunldiinusslovigean wu nsdnawlyl
Uaeld Miwdersannisdeveesee: (nwdl 11.3) wwhuduldusenaulssianenge  wu
wuuliEn wiulelidn uazwiulellisaduud (nwil 11.4) Bnnsvaaeanuin Auauld
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wmassadin (Wood pellet) (Mw#l 11.5) FsarpanuseuiilaliunniisainAianusouredldviou

2 113 fegumsgadelissvinnmsdaiiu mands wazn1sudsy (n) wwlivangliannsdadiy

(v) Unlffarnnisudsguldl

AW 11.4

27 115 @ewdssainanewlivanels
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TR Tl TS W e

i -"“ 38 | T \ I Y E‘ P l_,._ vz } o
UE iy NS W SR

maiuyaAwedliaiuthiy o uasauy (2545) lanaresnsifiuyamlddnainaiuth
lngldnsyuiunsdaloduseiugs wazurluirduaiulianldlundedug Sesaz 30 wui

o
LD e

ANMULANAIURIE Nszitazkny Jussun Wdnfeg19aIuIsanusanIsynatevaswlasanzlsl

(Powder-post beetle) Ifognstion 3 oy fawendatiovey Wndudosay 1.03-5.03 dauen
wondauAniT anasdoray 12.19-31.70 SniaeAnuuds anasanliisssumAteray 13.51-
28.95 TummiliEnaiutneny 13-16 I Tuliusslomiy anmnsovinld vndesnisudssy msd
Gurugudnandlaitiosndr 200 fadms Fumeulumsvilsiongnslinuuazemumumumntu
farwdndufesfunssuunmsndnnnniliinsssumnaitergunnnit 50 U Tuld aendos
ffu yds wazane (2552) Bdldmenuin dethliEnluhdulivsraulassaderuien
YUIAAINETT 200-400 WUAAT TUWIMANNILT 10-20 WuRAS wuhidAuendauania
9g5eMIN 60-90 WngUama uazANendatiavguagssnig 14,300-15,300 wngUana
SowSsuiiisuiuliidndogsunadnusanndmil (Small-clear specimens) FslAuonds
uanduazAendadanguwiniy 103 way 13,900 wngthaa mud iy agludde Weth
inluyhdulivsraulassadeniien astiliddamudusenas wiluudeiagedo
thudenmhlidnusranlasehaniduianifulaseanng  Idlimngaudn  udauise
diayaenveaauls! YanglsihanmandulsiusyfuiivhunlduseTomils

VDLAUBDLUY

Tudssindalngladdnsihldd@nanaiudunldvsslevd Faduliildannmsdavene
seegiliongios Uszunas 10-15 U gaunmvaaldasiieulilauldanusssuvindens 70-80 U
| & l ] & v o 1 = ol B o < i i
wu nsed wiu asunsneneg Tulleld Wanudwislinfiengdes dndinseiininninunu
a1sunsnasteuninlindenguinuselidnusssuns deiunisirldanaiudianldusslesd
o & ¥ A 1Y) v 1% al' & H 9 &y y oA
Iududeainsusuussnunmldiviiongmsldauiuiuiy lnenserviignshwiiieldiie
tasiunen Uain wazunassngg Wwhanelleld wenanilldanaiudnddivsunauesnsyiin

! ! = = a1 ! ! o & Ay = A o & a o ¢
wNnAY Bainseieeiiddeundtui yiliiduidesnisvewaln wesndievindundnsioue
svilildensuarliduifewvesduilon Fesedldnssuiduiowmaiianieg  lunisideudves

9 vaan v A @ i | Y N oA o g vy A v A = a
nseilvlialndihesdiuuny wu nsdewd visemsvihlviddeldivaeululneniseuigamgilasy
(Heat treatment) 1Uusiu

i
A T

277




.
«rf

f,.

; TR AN P T WA Y T N B 3 TS T, I BT et T W "
a\)mmOﬁusTuanTna

ﬂ.;.'ii“’%;.\,.. C il ACH ”i 2 zﬁ

IONANSOVOD

s
aaa
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fiuns W3eles) wer UNSNY lWugAsA. 2552. mimegamlmﬂszmmﬂulmﬂizmumu
e, ddndvewazimunnisualyd nsuUall 32 u.

aunpun U liuiauseinalng. 2513, luagvesdrunsviinlulssmelng. namne. 490 u.

g Ineufios, 1nSesdnd Landsssy, dnARTn aqnt, avndmi glwyad, agns ediiani,
URgd auwy, Wdes Yenansuseiasy wae veing wugdch. 2547, Aaudnuazves
Lilve. nyanwm. 306 .

g5 Jgvisinnng, 2308 qunsysy way Asuss guiaifiana. 2545 mslduselenilidndnans
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vanraulifldaesuarlifldiduingfviugramnssuls Taowemzlidngaduliinsugiandu
fnpavlunsudandadusldiieldnelulssinauazdseaniisluniviofouasylsy saufls
nivseainside Tagtudeninilidnviounasuussuansauseine Taglud w.a. 2554 fyad
753 duum Jslszdlnanedieanldd@niyarluduivaessonindn  ieudledywins
nawnauldluuseme Tul wa. 2537 Sguiadslatuleunsuazduaulininenvudanaiudh
i 3 Y v o a ! ! !
lunfiunssudnsiitenisi TagatuayuRunu 3,000 vmdsls Tuseningd wa. 2537-2540
Y Woog & oA = I~ o i
aaenyuaulakazihulasinisugnasudidunuininauls demanndunmsdgndn usinis
Ugnanuthveanaensulszaulymene laua nsvanlunuilimangau lilinnsdnnns el
wagliszuniniandsng  nsueenuiaudilalunisamudandn  Ussneuduiivinuasil
a & o qw a & A o "y o < Ny g v
I WANERFINNTY i ienidniunUandnuinnitsesas 50 wisgalsinuiigugnitlviay
dAiudnuazdinslanuasauastiaseliies yilvidnandalidnanaudinaensy uasdily
Tiussleniluiostuwazuingiulumeagranvnssy dnagvhnsdnuenessozasausn ongdszanu
7-10 ¥ Fadlvwinanulamadusoulsseana 30-50 wuRluns Juiuszesugnuaziiui lag
Widndildnnisdnenesserasusnazlunmdn Isagn vilifugnlisavenssses Yaes
IdnTunuiniy gamnisiivlnanas dealvinisugndnliduainisasmu guandnussautaym
aunseatawazsnll Inesianvedlid@niuduaunin auianazengvewudn luuielng
srfisangainildvunadnvanawintudzueswinduy leeangvedlddnfinaindonis sdesdey
w15 Yaull nsUgnanuthwesanaenyuduiuiiswiadnuasnssatgegimly vinlined
1 5% v o & £ ! Y a = o [
AunaeliazminuasluAuulunsluivgeld  envdwmaliminnisnesan gsssunadnlu
soudhuntremdeneatiuraialiviosiuvesuy  Weliduwasmunulddnviouwasudsy
1% & vl 0o § vy o A a & a v o Y
afeszuunstenglinvihlviguanlanelilusiafgfsssumuanuduass laun n1susedu
5171 NM3UsEYa M3kl Msvuds uaznsuszanduiug Tneniawenvudndudodinsmauny
n1samu MsihssuvIninudsuly e lidndnisiuled linansuwnufiaua uazan
ANudedlunsamu
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|

Uszmrlnauszaulymvnuaaulddndmsuldassuazduingivlugnamnssulyd
vlilvedeshdlidniounar fusgdmmnanUssmeniuayan  uazsaliidnTuiy
AUATH TuAuazeny Jogtiuflanangelu daus 20,000-60,000 UsegnUIAiAs Vil
fuszneumsviusnaulauadlivsslonilifnanaudunntu dnduliiesiuressamelned
Wulawazinisnssneiugled  edsduaSulinaenyulgnanulndandyd  laesguiases
atuayuogaieiviadudaduniandn Sunu nalamsmsnann senfiefsss sudeungmne
wazalunmstgndnliitimaivled msdaadufiusnsilitnisugndnnszaeegindszina
(il 12.1) FesdnidulaldFuttesiinamile manansmouuy wasazusendsaviioutsiiug
miilqﬂmuﬂ'maamﬂLanﬁzjuﬁmumﬂizauﬂmmmm Mlvsinsdnlddneenuum (Clear cutting)
wazidsuluvhmsinuasuinnindesas 50 (1wil 12.2) dwiuiugniidainiunisugnuay
thssguasnulifdney desmnifumnuddguesmseysnumineinsiilsl silifimaidulsd
ifufiie waevteihmaligeduluewan msgndnluidosmuadnviuaramuminiviio
fiwnuas Sanudeaionin Jagduinandalsidnanauiiaaentunldassuaduingiu
Tumagaamnssuliinas wasiinsimuinislivsslevdliidnuundn

nsdaasilimaensulgnaudiniuun - wuhguanussaulymeingg  Auvihlid
nsenidniiuiugnanulnduduuiinnindesas 50 Jywazauassalunisugnainensu

1

ON!

1. duldfidulalid desanuanisthasmuainu nsugnluiiuivlsimanzay

2. msugndneszezUgniaaiuly Tdun 1.8x1.8 uag 2x2 w3 Wudy

3. ¥mAnNANNdTlansTansmessuuIniaeds lnglilinnsdnvenessey
nazdnfs

4 ada

4. {gnifiusite seldlifemoseninesedniuln funumsiisnaiganntu
yluRsuiuiiugndnluynisinensun Eud enens sudsvds

5. maeudslaUgnanut upzfesnsifisaiuatiuayy 3,000 vmdels ey
nmsdaasudndudesdnideninunsnsiiianudosnisgnautuas davinlusunguiilelsi

WATIngAUNINNLEINE
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AstUlAYaEn

n1sugnaudilusdndiusnnaniiumsineniady  dmsunmaenvudwinaiug
audladentunsdans wasauTands fasdoniluly Imaﬂgné’nmﬁauﬁwmsmwmﬁuq
finsugniessezdmiuly fulsifumniu lifinsinueneszey fnsudetudeadsiu ms
Fulaliiadiane uasmstgnluiuiliangay ilfdnvesmuthmeenuinsnaduls
funnsafusnn Jufuiiui mstigequasne wazmsdnnis Teevhludnasdnvenesves
afausn 92997 7-9 U Fefivuaidusouasiaus 30-50 wufians uidumnpaindesnisliiiony
1101 15T Fednasdivuinidusouns waus 40-80 wuRiuns Ussnunsiiulnvssdnniaionau
Tunwil 123 (o3, 2552) uazUszanamandnvedlidniidalundazdiseny lumssil 12.1

(Pusudsavang et al., 2012)

283




IR ET Gl ™ i " T T T, T T,
ovAAMDINSTIKIANTNY
- —

=
&
=
=
;g 4 i
B . s
z . 4 \
= +« + 0+ s
E 40 ' + - & * ¥
a ¥ B ug gEe
& t i
= 20 - * '
= . -
. *
0 L L) L) L Ll Li 1 1 1
0 2 4 6 8 10 12 14 16 18
21 (1)

2l 123 nsdulavesdnaiaentu Mluenuduiussemineeiurunaduseu

mswN 121 msUszdiunandnlddniidaluurazdaseny

—— ey | vuaduseuns | AamealdiEniTld HANAR

Q) (GPERTES) faviou (A3)  (anunAnuASsany)
iAulalaid 8 40 a 0.05
viseNaNGRN 15 60 6 0.17

22 80 8 0.41

30 100 10 0.80
WAuled 8 60 4 0.11
VSOHANGNE 15 80 6 0.31

22 100 8 0.64

30 120 10 1.15
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nsugndndunisasuszezen dedlfinanu mndeniiufivgnliivunzay gy
Tdelonalumsanu  Iénameuunuiiliduainisasnu  nsugndnvesnatenvuiisinuan
wuh dnanansadulaldflunaneiiuil samamie masTusenidsunie wazniAnanameuLy
Tuogudnwmein Yy Afinsssviedd dmsufuddlioanzan Tdun fu
fiwiuts uazAugnss iufy yaaed uazane (2535) ndmth madeniiuiiugnilenuddy
somsUgninludandudiduegnann  nveutuludufiaaedaniagdusidafdusiuguy
fiflenugauawysaias iefusiu fnssyuiend
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1. NSANRUATOUAAWY

dnilsoudniiu 20-30 U duiudnsimaiuls Jadeduasugnavesign lny
o o & ddw o % Y Y v I
dmsuiunidesinisinunsme  gugnaisinaurumsugnuagdafiulidussuy laenisuus
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Wonugdnifidnuaziiuled wWaiwmse welvduainisamu ldidelenalunisawmu desdn

Wonnnulliiidnuaend luefniiuiniinisugndninddnuaglid Wulath wanfsiuuin
Tinardnannumasnlng visesiangn lallarnlsfsnanimaeasndndn

3. suuuunsugndn

nmatgndnvesnaenyy dunnUaniduwanduwn uazssuniununs 1
Unduivgnuuunasay - msvgnuuunszaieulivansty  Ugndnwusduaumdtiu
sUsuumMsUgnTutusuavesiiuil mslissuuiuinees ey Sinwmsnsdorimgasud
Ugndnnszaneduliimasduuinumdsin Gudgndiss 10 fu dnfinsduiugmusssuni
Junszaneilundt 400 #u Tuiludl 23 13 dneny 40 U frnadusenisnnnt 140 wuRiuns

4. szazUgnivunsay

nsUgndnveaniaenyuy dvanessevdan laun 2x2, 2x3, 3x3 uay 2x4 WS
frusnnaentuiszeslgniifeaiuly Wy 1.8x1.8 e 2x2 wms YRl
Ieldvumdn  Wuselevilddesnsenoldls  Tneszevfiounzay Toun 3x3 vio 2X4 wns
dmsunmsugnlussuuiununs e1alisvey 2xd4, 2x6 Uay 4x8 Wns

5. M5AANY
msUgndnifinaunn S1lusiestisdans dnidulamepnugaazidusou
fidnwauziaiase Wilidmiluilelll lnevluaendndenty 3-¢ U Fuiuuanisinudiualy
o U & Ao« a v 3 I a o & ¥ a a & S v A 1
dwuueiundndnisuenisiududisuuan Inludedanmaustusn daiuluaiudinie
o a a a a =
nyuninsaafaylidnne (Nt 12.4)

6. NISANVLIBTLEE

authdnnaenyy AISARvENesTEEASILIN Weanguseaa 6-10 U Jufy
anmiun szazdan MsUngegua N1sRRveNesEy ATIN 2 angusean 15-22 U dwisuaiuith
wwadnvsenaiulaliaiiaue esdinvetessezuuudends lnednldnivunmdnuazdnuuy
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=]

Lifeen nelavinisdnvenessesvasUanaiul de

1) guandruannlifimsdavengssegasausn YaeglidnTunuinuy (nmd
12.5) \iesnlifaveneszagasausniivunndn 1aen Sdgmiusaiauaznistiusyled
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2) NSFAVEIEASISN AISHRlLULIALENDaN wWiduLNNaAINlUARLEDN

Anliies uazidondnldvunalugjosn wheldvunaan liauysel iniAuladh nandnfiazlaly
auAn LANAINITAY

3) gugnuimanui anudilaineiunsiulavesiuld wasdsylevives
N5FRv8Ne5EeE UaoelRanTUNUILLUULIITURILETSUTR danatdenani1siulnvadnyianus

AN 12,5 audndidl (n) nsdrvenesyey (V) lidnvenessey
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L. 7 STl TR TR rn SRR TGl T TR R Tk

A ldangTun1sasudandn

msmiunulgnanuthvesnaenwuiiiiieuwansiieiu A 1,000-10,000 vnsels

YUpgiuTBNTUHUR N1sUgnuasinITenuasne) unvesiui ka1 TnediAlidne

WdsUszanm 3,000 vsiels Wualddelumawdeuiiudl ndild madgn Jo mafdatuiie
wazdostuli usu (naafl 12.2) aldTedamsnazeglutng 1-3 Yusn ndmndualdig
agiforas Wledney 3-4 U szdanugeiuiuiiv matissquasnuiaztiesas aunsoudesli
AUlANIUEITUY IR

mswn 12.2  dAlddrenseduyulunsugndn

Aldane (U maals)

Aanssu
1 2,000 3,500 SRS nale nsugn Mandaiy
2 600 1,200 fdnTudio Jestuln Aans
3 600 1,200 daTuiia Jostulil Aans
4 400 800 Yoarulnl dad
5 400 800 Josiulol Ands
6 200 400 Uoariul
7 200 400 Jaseriulw
8 3,000 5,000 Ml viSefnveneseay ANYUES
9 200 400 Uoariul
10 200 400 Jaseriulw
15 3,000 5,000 Ml viSefnveneseay ANYUES
22 3,000 5,000 il visednvenesyey Avuds
30 3,000 5,000 ild Anvuds
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Ul Widnuunaduseuis 20-40 wufiwns J51aniies 2,600-3,800 UINHENUIARIAS
wardnNflvuIAduTaURNINATT 100 WuRuns d51A76aws 10,000 -20,000 UIMABENUIARLIAT
s1nlivesUsendalng anauuale Asil

slddnanaaudnvesienyu

wlaalgndnueanunInNsnien1AeNYY ahumﬂLﬁuLLanmmLé‘ﬂmzmaaq%w
grndensvudsuarrusaly ildivedaunaradilufudeuaznaner Tasawzliin
ynesveratauan fnavhnitanudusiann denguszann 6-10 U aumduseuns 35-60
wuRums 1916 100-500 Vindedu dmsudnedsd 2 Ussana 15-18 U 91aldaeasdu
wsgamaduanndesnslidniiotgunnn 15 T menlddndanuuensstusn Tusuedn
punansfidludeluiiul Fwihnisdauavaues o3d (2552) TeAnwaaliEnuesnaenyy
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duffunisaau Tnefidhsmanauunumsasmu (ntemal Rate of Return, IRR) faus¥osay 15-
50 gnsdnual (2505) Anwimsugnanuthdnvesnwnsnsluviesiinnamile lnedn o1y 5 3
sousinihiludi 60 TUsumslal 33.90 gnunadiumssiols suyulunisugn (60 ¥) WuRy 55,792
vsials s78ld 474,567 usials Tr1dnsdlukanauLusosuY (Benefit Cost Ratio: B/C
Ratio) winfiu 3.74 wtfuen wag WAse (2535) lidnwianuduldldvesnisugndnidaasugia
younunang Tussuviwnumsiudl 35 15 19Susandiunaneuunusiafiunu 1.6 yardagtu
gV (Net Present Value, NPV) 212,060 U S8R5 Wanauunun1sasuuadlasan1siiduinnii
Yovaz 50 msUgndnlrdudrnisamu Tdnaneuunuiiduan Sudusiosgndnlifimaiulag
eldsaigisssn fiusnmsiavlndnvesautinaenvuiinandaiiuandaiy dusnn

U

Lignsdneeszegniolgniununiimunzauyihlidniauialis  dmsudugniisinisinna

daveneszer  dndimsiduled Ssevdamasenanouununisasy uenandsadaduiym
dwmduiugn  dauunngugnuglifliviefaunansiildsainiinrenduaie  Pusudsavang
et al. (2012) leeszvimensRulumsamulgndnuesnmaenyu Jinsevigardagduariuas
gnsmanauwnunisamulnewSeuiisudidunansenusionanauny Ao Handn wag31An biEn
(srliidnvesesinisgeamnssudlifiusaveamieadiaunats) luusagseudaily wui
saudniluAIazeglugie 15-22 U nandawazsmiiliansenusienanauunun1sugndnyesnin
wNL - SIAvesesAnIsenavnssuUlgindvemiemeunansiildnaneuwuannnIved

AUNAISUIZNIU 2-3 1N ImawamﬁmqﬂﬁmamauLmuqaﬂ’jwamamﬁﬁ 3-4 1" (m’ﬁ’]ﬂﬁ 12.3)
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anmsaeamnssulnld wulalud 24489 25 42464 25 50254 24
wuled 97,766 43 29790 37 133461 38

NOAAUNAY Wulelild 6,238 17 15,889 19 17,159 18
FolneUsunns Fulmd 53230 36 61911 34 63072 33
NOAAUNAY Wulnlidd 10,897 23 9,826 20 8,925 19

solavdndusedy  Fuled 20,350 30 20,570 27 18,543 26

NUELNE (1) Ao yarUagtuanivesnisamulgndnanaensu NnsAnansasaz 10 (Umeels)
(2) Fip BnTMARBULNUNNTAMU (Foeay)

fan: Pusudsavang et al. (2012)

nsuddnazdeaanlildn
n1sudnldén

uednligniduduidweniivhogldndndusema deunandymmsanasesiiug
Ul viliussmanaueauliidaosuayliduingivlugnamnssuvesUssna dondudnlsl
91nsi1aUsema Tasanzlldn vilirudidgueslddnluduesugiavesUssineanas
Uszmdlnedionhiinlidngauagliuussuannussmaiioutu oua waih a0 siade nmsiudn
fiiunntundsnsgurasnidndutmunsviliiasemea Wel wa. 2532 Taglugaed
WA, 2537-2546 Hyarnsiinldgennta 2,000-3,000 duumsed Jagdumadnlddn
tesanilosnnliinntisssundantiosas waziuszneunslaliteyaindussmaning Whly

Usgyaldludssmenaiunniu wenanilgeamnssuldvessemalainisenianianis wazdhe
grunsedaluluwnaniiingavuldlusadssina

nsuFanInsindeyanisiitveansuaaning lugit we. 2550-2554 fyarntiun
Lviouuayliiuussy aglutis 700-1,200 druum waslul w.a. 2554 anwde 753,885,993 U
Tngliiviou dsndndinnndt a1 wastddad dwsuldudsy dwanntdidiainngdi a7
Fu wade wayUrthindd (meed 12.4)
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2550 475,574,359 670,676,332 133,129,991 1,279,380,682
2551 329,644,767 813,789,232 187,559,198 1,330,993,197
2552 160,301,203 600,832,668 168,677,627 929,811,498
2553 164,571,198 489,135,799 142,914,145 796,621,142
2554 56,255,677 522,911,201 174,719,115 753,885,993

1 v v A B
vaewn  Lenewld alfiides wavesliung
2y vdoy i P v = a N =1 Y A o & A A '
lindliwussuuenmilennldvieu Fenannilfenvsenseiieanudvsevinludmiesetn
neUe

#iun: nsuAanINg (2555)

N1584999n

Uszinalneiinmniliveunarliuussumnairsyariisdundesasiliuazdseanly
SmiedinaUszma Ao Ussimadiu deans Ju andzenini eeansds au lisesuaus
Feau an1vendns Wesna wesiu 801d wnale vy wauian wadey wazainu
Fsmmavdnidndny Ao Glu el wazUszmalusauglsy Tneyarinisdseenlumaed
WA, 2550 yaA 811,758,377 U wazanasizos Tull n.e. 2554 wided1uan 172,086.162
Fesgndusestionsaninegladutiadvddy lumsiliyarnisdseenanasbos Tsdamasio
selduaviasugiavesUssma yarnsdseenlsidnseningd wa. 2550-2554 Tumsnedl 125
Ussinnvaandndaeilsidndsoanndng o Buddes wauld Undind wazliimediide Usened
dvoandifsil

1. Adlef danndivendsemeauindn uuade sesuaus waley i
M3n wavleasi

2. waulduagursing dsnndseanUssmeagUu ansgeusn waley wasiu
SINGY WAUIAT LAULIS LULEDSHAUA BRNA Lazaiiay

3. WimeiiFe dewanUsziveowsng 9a1d 99nqy  LUISDSLAUA  LAULNSA

LAYLYBIHY
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2550 192,776,057 447,342,034 171,640,286 811,758,377
2551 118,500,665 364,690,770 9,848,583 493,040,018
2552 54,804,573 177,685,520 7,753,440 240,243,533
2553 55,772,168 208,937,954 8,794,568 273,504,690
2554 44,380,907 118,801,559 8,903,696 172,086,162

flan: nsuAaNINg (2555)

N13INAIN

L Uuliniid amaneaeny WelliGeslanuauwsising avadaties lidnuse
! ' d' Ao w 1o = & da

ANy nustemsUAsuuaasan waNine A TdAyuainuaztenliviate Julundes
vowaavhlvsaaailuldusslevilaeginiiewig dnaaudfvansdmsuldlugnamnssy
fose asetnuiFeu Usen wiheng westwes wiewneadn Wunuaglidn (ladnual
warAMY, 2528; 5%, 2535; ATy, 2536) lanlasuanudeunialulsymawara1auseine
anusarhanliusslenilaeganiewing iilinaalddnanUisssuvdnindimnandseme
- o < o = | ° Yo o v wa
weuthy [Wuliindegun dvunalvg) d51enae dildlddwivanundesnisauaudfianisves
110 wu MlunnsdeiFeniismung wesilnestud inseenfuasinIadngainiidang i
Uenihdmsulidanldlunisanuss wlesfiwes nseugusaune 1A Wudu ansienlddn
UnlsAgetu Useneuiuinandnlddnanaiutiniaenyuua ibidaaialddnaiiuunnay
MPugRamNITIkaraaInluiasdu e nsagnnilidndinnasenaun wavauly
guyuvipsduniinslilidnautinaensuisinniy lunisdeuuen adeduseu vinany
Uszguiieng nsanusieniglu uaziesiines Wusu

naalddnanaiulienvulssaudymamunseaiaiayltuselovd dauannduldsa
flFnnsivensszey fonedud 7-13 U Gulfiouindn suaduseuns 3550 wufuns
fitesrialunsiduselond undesudeiivos Y3IBYNNATIANINWOAIAUNGI FIUNINAAINFDI
mslsfdndiengannnd 15 U wuaiduseuds 60 iwudims
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