HAYRINTARYEsEEziazn1s ldleaiudidn

The effect of thinning in Teak Plantation
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ABSTRACT

This study aimed to study the effect of thinning and fertilizing on teak plantation and
created the intensive management plantation for demonstration, including produced the
planted and managed information for the small-scale farmer and the private related to teak
plantation business. The study was conducted in the former experimental plot of Northeast
Seed Center (Khon Kaen), Ban Had District, Khon Kaen Province. The line thinning and
fertilizing in the 4 treatments: thinning and fertilizing (TF), thinning but non-fertilizing (TNF),
non-thinning but fertilizing and non-thinning and non-fertilizing (NTNF) in 5 replications
(blocks), there were totally 20 plots

The results showed that thinning effects to the teak growth and yield in term of stem
over-bark volume and stem under-bark volume, while the fertilizing also support the growth
and yield. Cutting some trees in the thinning plots made the number of trees less than non-
thinning plots cause of the stand volume including carbon stock and carbondioxide
absorption values were less than those in the non-thinning plots, However, the value of big
size of tree due to the thinning and fertilizing is suitable for planter in case of planting for
economic purpose. The thinning and fertilizing will increase the teak value. Therefore, the
information from this study should be recommended for the teak plantation owners to
make decisions. There will be additional costs involved, while the investment return in
production met the purposes and has a worth value. Teak plantation owners who need to

decide and select appropriate measure.

Keywords : thinning, fertilizing, yield, carbon stock, carbondioxide absorption, teak plantation
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Table 1 DBH and Height of teak plantation before and after thinning and fertilizing test
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AutdufAunsie 91nn15uUeR1L FAO/UNESCO soil taxonomy 3atdu Acrisol (Food and
Agriculture Organization, 1993) #1n4AM1L the USDA taxonomy da18u Ultisol (Kyuma, 2003)
s‘zfqLﬂuLLﬂaqmaaqﬁa%ﬁﬁuLﬁamaaqmﬂa{'m'iﬂ%’uﬂqqau@u %”quﬂ W.fl. 2552 wawaumﬁ'a
Budufo 2 wes X 4 s devhnsnasesmsldasusulssiu uaslassnsAuanasmndied wa.
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NNSIRUNITNARD

wiau 5 91 (Block) 1Meudasgosuunn 28 wes x 18 w3 uiaswladesdidulsd 63 du v
N3ANYEILTTETULUULAITULD TIUIU 10 uUamnaestay uaznaaeslddownil ans 15:15:15 R
Huileildiulasitly udanmsveassiauiessenfenauusinomsiitiesnainiiufiannnsein
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sEAUgIUTougantullasdiag1e N15TnA1ANasveRuldly Vertex IV ultrasound distance
measurer (Haglof Inc.) druanugedsseaugiusaugonldldinainuaadiuld SK (SENSHIN) Ju AT
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2) dadenduliifideninisinuensszes iethumfuudmiunsfnsmannissyann
USunsadunazanadanimuazrnisinifuaiiueuvesdn Ingldis stratified clip technique 34
dndunslagguinunudulifitouadiig q fu Hadn nane warlng SadRvesiaunuduly wasii
msfaneudduseniurieu 9 lunasnnuenvesdidu dogamunusuliildasnsailudnatg
aunsuszaulTuasuagyszuinuladinimvesiuld lnenisuszendldainuduiusiuy
allometric equation lusUvesaun1sennIge (power equation: Y = aXb) Faaun15UseuINIa

Frnmaleauisathlulsediunmstniiuansususaly

6 | navasnsinvenyszeviazldleluaudidn



3) simsansuliiaviendiunie g sanaindu lawn aadu fe Tu drludadmindudiminan
5 =3 Y 1 1 1 [ P o %4 a wva P dy
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1UIAURENLABI8E19 Aeut U Is iU MTnLAYIMtavedIune o vesnuld oy

Pndnwitsrselnadin ezt luimsizivmsiniiuasueusaly

Block 1 Block 2 Block 3 Block 4 Block 5

Remarks : T : Thinning; F : Fertilizer; NT : Non-thinning; NF : Non-fertilizer

Figure 1 Lay out of experimental plots for thinning and fertilizing test in Teak plantation
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1) Wisfnwinavesnisineeszezaenisiiulavesduld MafiTamuiuniaadsauin
whushgudnanaiiiesen (DBH) uagA gy

2) Fmdendiudniidesinisdaveesze: Wodudunulumsinymaunisssanauiunsse
&y (tree volume estimation) T4aunnsainsaduiiadrstulmiussuasinnsseduvedliidnlunlas

#1819 Ineldaunis nonlinear model Tawn
v = a (DBHZ.H)P

A a
LD a Lag b AAIAIN

3) AuKananlugUresIung iugﬂmmﬂ%mmswﬁum?{a (@NUIARLUAT/AL) WazUTuns
sivewmyld (gnuraiuns/ls) neulasndinisdnvenysses

0) hdeyathudnanvesdiuddiu uagAauuaniotniiesdifioadnaaunis
dmsulszunaunadinmduaidu nsiniiuarsusunaznisgaduitgaisueulaeanledluaiu

Undnsoly aunsuszanamnatinmiduaunsiinsadulugy nonlinear model Miasns3uln lown
W, = c (DBHZH)
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5)  THlUswnsu R (Version 4.0.0) Tun153LAS1£AAINULANAIN A D AYDILARZNUIENAR DY
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1. naveInsinvenesrusuarnslalendinisinvesssegdonisiulnvasuly
maivlasduruadukugunanaiissen (DBH) uazAIge (Height) 18sdnnounis
naaosinveeszoziaglaleluamulndn wuind DBH filiunnsrstusgreiidoddynisada Tuvny
finnugadaunnansiuegeitoddgiiesindneny 9 U fifousenisudondadu vilvduls
werguiazifinanuguiieududdildfuuasering Faduaniiziideddinisfionsansiinisde
Ye1esEezIfioannsuug suasIiunanEnve U
devhnismeassinveieszezuarldiondinisinveieszey Nan1sAnvImUI1 MIfavene
szezdinasonisidulnvesiudnuinniinislade vivliainisidulaniesinu DBH Tuudasiidnuens
svozuiiazinslatevielildesiageniuvaililéviinsdaveneszos lnonislddeazidunns
dnliinnfvlnaintudie dunisivlamadiuaiugeiu nsfnuensszezuarladeviilidan

Y o

AUEILANGAINANMUIENAGBIBUBE Ty Atyneadia (Table 2, Figures 2-3)

Table 1 DBH and Height of teak plantation before and after thinning and fertilizing test

Before Just after 1-year 2-year 3-year
thinning thinning after after after
DBH (cm)
NTNF 11.800 n.s. 12,717 a 12.547 a 12.592 a 13.334 a
NTF 11.496 n.s. 12.821 a 12.770  ab 12.798 ab 13.806 a
TNF 11.532  ns. 13.446 ab 13685 bc 13833 bc 15273 b
TF 11.343 n.s. 13.998 b 14.199 C 14.354 C 16.157 b
Height (m)
NTNF 11.882 b 13.494 ab 14.187 bc 13.469 ab 14.747 a
NTF 11.349 ab 13.860 ab 14.100 ab 13.707 ab 14.870 a
TNF 11.561 b 13.341 a 13.468 a 13.247 a 14.792 a
TF 10.934 a 14.466 b 14.567 C 14.353 b 15.794 b

Remark : Letters signify individual statistical differences among treatments in each
measurement time, based on the ANOVA test. The treatments marked with the

different letters are significantly different (p < 0.05).
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Figure 2 DBH and Height of teak before and after thinning and fertilizing test
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2. HAYDINIARVENTEETLAENS LAY naINTinvee seasAanananvesaIull
nnmsamdendulifiedusunudmau 15 fu dmsuAnuaunisszanadiunsady
lngn1suszyndldauduiusiuy allometric equation TugUvesauniseniigs lnslunis@nuild
a¥eaunsiilduszanaiinmsiesanuden (over bark) waglisanudon (under bark) 14lngl4aA
#1u DBH wazAl1uge (H) uaznaassairsaunisingldein DBH lssrfed iead1sauazainse

nsthaunslld Usinguadail (Figures 3-0)
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Figure 3 Relationship between the volume (over bark) and tree dimension (DBH?H and DBH)

of teak in the experimental plot
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Figure 4 Relationship between the volume (under bark) and tree dimension (DBH?H and

DBH) of teak in the experimental plot
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aunNIAMNANNUSTEINeTRve s ulyl Takn DBH wag H AuUsSu1nssiuiUannkazusuins

Taishuiudan lawn

Volume of over bark (m®) = 0.00009 x (DBH?H)?-88°8 R? = 0.9966 (1)
Volume of under bark (m?) = 0.00003 x (DBH?H)?6°8 R? = 0.9943 (2)

AUNTSANNANNUSTEIiAvesauld Takn DBH AuUsuinssiuUasnnazusunnsbusiy
wWaen lawn

Volume of over bark (m®) = 0.0002 x DBH?*>*% R? = 0.9768 (3)
Volume of under bark (m?) = 0.00007 x DBH?>%%¢ R? = 0.9634 (4)

NnAENTUSIwANNT (1) - (4) wanadmsldiAvesduliifesdr DBH wlduszanal
U3u1asvesdudn aruaunis (3) way (@) aunsadinldussanuusuinsle wazirlulddmsy
inumsnsvieUszanvuinluthaunsdnanluldle Tnglifosinsiaranugeivildsnuazens
fimnugneeiiey

Fothaunsilsnnnsnwiundszanuliinesvesdudnluudazmenaass nuiinsen
yewsreryiliiuTinasldensesulundasinvenesrergeninlundasiilidiaveosyey Tu

wlasiidnvengszagnislddediviuinsneduaninluulasiidnvengssogunlalalddy luveh

'
a1 o

wlasnliladnvenessezuaglilalddesivunldunaziinmegn wuneiiuuTuinshisiden dnlu

1 a

wlasidnvenesreruagldadeduiuinssesugangn wasulasnliladnvensssosuaslilaldled

9 q

YSumsnenusfiaauiu (Figures 5-6)
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Figure 5 Stem volume (over bark) and DBH of teak before and after thinning and fertilizing

test
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Figure 6 Stem volume (under bark) and DBH of teak before and after thinning and fertilizing

test
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Ysunsvewyldlunsasniienaass wudnisdnveneszegyinliddnuiusulianas vilv
USmasveanylieruudenuarlismudendeasiniludasiildldhnsdaeissses Taens
Talildviliausunasvomylivanuiudenuarldsuddenunndatunin (Figures 7-8)
winUimsvesvylifasiidianas uivnnfinnsandauavesiulivasuTunsnefudsluniaisn
veeserdagainintu slildldieufiyasnaunnnii lesnnmemeslddnaziutuuinvessy

Ll = 1

dndduvunlngjaziyarregnuidniunsaind Awueianailainisdnveieseegyinlaulid

Y
=

nandnunTu luvaeinisladendmnmsdnreesvezazludinuasulinandniinunntusioe

Volume (over bark, m3/rai)
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Figure 7 Stand volume (under bark) and DBH of teak before and after thinning and fertilizing
test
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Figure 8 Stand volume (under bark) and DBH of teak before and after thinning and fertilizing
test
3. dneamnsiniiuaisueuaznsgaduitgansusulaeanledluaiulidn

v W 1

IMNAUANFHIDLNVINNISANYINIATININAIUAIAY WAZUIUIETIANUFUNUSTENINNUIE
Finmaesdduiuifvesiuliiniu DBH uazaugs (H) uaznaassaisaun1siaglda DBH Liles
ALAET WiRas1aANasaInson1saun1siuly Usinguadsil (Figsure 9)

aun1sANUFURUSsErIaAvesnulsl towA DBH way H AUuatin naiudnsu Lawn

Biomass of stem (kg) = 0.0171 x (DBH?H)*0168 R? = 0.9352 (5)
Biomass of stem (kg) = 0.0395 x (DBH?H)*¢%%2 R? = 0.9094 (6)

Wethaunisilaainmsfnwiundszanudsnasvesiudnlundagmeneass nuiinisin
uarsusukaznisgaduigasveulaeenledluwlasililavinisdnvenessezasdaainiwlag
Mnsdaeeszey Wesnddwudulinelsuinndy uasainmsinifiuasususaznisgaduiing

arsueulneenlydfiandulunuusuimsvemylyd (Figures 10-11)

15 | wavasmsanvengsyezkayldleluaiulndn



Stem biomass (kg) Stem biomass (kg)

80.0 100.0
70.0 y = 0.0171x 10168 y = 0.0395x2-692
ol T 0 80.0 ~ X
60.0 R = 0.9352 R? = 0.9094
, °
50.0 o e 60.0 L]
) »
40.0 e s |0
o .8 o
30.0 400 o
20.0 2
: e 20.0 o
10.0 L ®
.,-l .'_,_u‘
0.0 0.0
0.0 1000.0 2000.0 3000.0 4000.0 5000.0 0.0 5.0 10.0 15.0 20.0
DBH”H (cm”.m) DBH (cm?)

Figure 9 Relationship between the biomass of stem and tree dimension (DBH?H and DBH) of

teak in the experimental plot
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Figure 10 Carbon storage of teak before and after thinning and fertilizing test
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Figure 11 Carbon dioxide absorption of teak before and after thinning and fertilizing test
d3UNaAN13IY
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fndheiuiy
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