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Soil Carbon and Nutrient Accumulations in Pinus kesiya
Plantations at Boa Kaew Watershed Management Station,

Chiang Mai Province
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Abstract: Accumulations of carbon and nutrients in soils under Pinus kesiya Plantations at Boa Kaew Watershed
Management Station, Chiang Mai Province were studied in four different ages of pine plantations; 21, 25, 29 and
33 years old, respectively. Five soil profile pits each of 1.6 x 2 x 2 m°® were made these stands and adjacent
lower montane forest. Soil samples are.taken from 11 depths; 0-5, 5-10, 10-20, 20-30, 30-40, 40-60, 60-80, 80-
100, 100-120, 120-140 and 140-160 centimeters, respectively for analysis of physical and-chemical properties.
The results showed that soils had more developing profiles with increasing stand ages. Bulk density of the top
soil within 10 centimeters depth was lower in older stands whereas change of soil reaction was unclear. Soil
organic matter and nutrients particularly carbon, nitrogen, phosphorus, calcium and magnesium tended to
increase with stand ages. Other important factors have influenced on variations of soil carbon and nutrient
storages especially present tree densities, species composition and density of succession trees, topographic

variables and.forest fire occurrence.

Keywords: Forest soil, soil carbon storage, soil nutrient accumulations, pine plantations
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Figure 1 Bulk densities and gravel amounts at 0 - 5 and 5 - 10 cm depth under different-

'aged pine plantations and lower montane forest (LMF)
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Table 1 Some physical properties of the soil profiles under different-aged pine plantations and LMF

Age Soil depth Bulk density Gravel Soil particle distribution (%) Soil texture
(year) (cm) (Mg m®) * (%) Sand Silt Clay
21 0-5 1.07 L 24.3 61.6 14.9 23.5  Sandy clay loam
5-10 1.11 L 27.9 56.5 14.9 28.6  “Sandy clay loam
10-20 1.09 L 27.3 51.4 15.0 336  Sandy clay loam
20-30 1.19 L 26.9 425 16.2 413  Clay
30-40 1.13 L 26.4 37.5 16.1 46.4  Clay
40-60 1.24 ML 27.5 33.6 20.0 46.4 Clay
60-80 1.21 ML 25.8 36.1 24.2 39.7 Clay loam
80-100 1.24 ML 21.3 38.7 26.7 34.6 Clay loam
100-120 1.38 ML 21.5 41.2 31.0 27.8  Clayloam
120-140 1.31 ML 20.9 43.8 30.9 25.3 Loam
140-160 1.38 ML 22.1 43.8 31.8 24.4 Loam
25 0-5 1.05 L 25.2 72.0 20.6 7.4 Sandy loam
5-10 1.08 L 20.0 71.4 19.5 9.1 Sandy loam
10-20 0.97 L 17.5 68.2. 14.3 17.5  Sandyloam
20-30 1.21 ML 22,5 55.9 19.0 25.1 Sandy clay loam
30-40. 1.30 ML 21.6 46.5 19.9 33.6  Sandy clay loam
40-60 1.34 ML 27.2 41.4 21.5 37.1 Clay loam
60-80 1.32 ML 28.2 414 21.5 37.1 Clay loam
80-100 1.53 M 21.2 38.9 26.5 34.6 Clay loam
100-120 1.45 M 22.1 41.4 26.6 320  Clayloam
120-140 1.42 M 20.9 46.5 25.9 27.6 Sandy clay loam
140-160 1.37 ML 18.3 65.0 10.6 24.4 Sandy clay loam
29 0-5 0.78° L 55 66.9 21.5 1.6 Sandy loam
5-10 0.86 L 7.8 72.0 18.1 9.9 Sandy loam
10-20 0.91 L 9.6 66.9 18:1 15.0 Sandy loam
20-30 0.96 L 13.6 59.3 19.8 20.9 Sandy clay loam
30-40 1.10 L 12,7 54.2 18.2 27.6 Sandy clay loam
40-60 1.15 L 13.8 46.5 19.9 336  Sandy clay loam
60-80 1.24 ML 13.3 44.0 22.4 33.6  Clayloam
80-100 1.26 ML 10.5 44.0 24.9 31.1 Clay loam
100-120 1.32 ML 12.9 46.5 23.3 30.2  Sandy clay loam
120-140 1.34 ML 12.9 49.1 27.4 235  Sandy clay loam
140-160 1.36 ML 13.2 49.1 30.0 20.9  Loam
33 0-5 0.80 L 14.8 745" 18.9 6.6  Sandyloam
5-10 0.99 L 14.0 79.6 14.6 5.8 Loamy sand.
10-20 1.02 L 137 77.1 15.5 7.4 Sandyloam
20-30 1.04 L 11.4 69.4 15.6 15.0 Sandy-loam
30-40 1.04 L 10.6 59.3 16.5 24.2  Sandy clay loam
4060 1.13 L 8.7 54.2 11.5 34.3  Sandy clay loam
60-80 1.16 L 7.7 46.5 10.7 428 Sandy clay
80-100 1.12 L 5.3 46.5 13.2 40.3  Sandy clay
100-120 1.04 L 8.4 46.5 15.7 37.8  Sandy clay
120-140 1.15 L 8.5 46.5 15.7 37.8  Sandy clay
140-160 1.14 L 7.6 46.5 15.7 37.8 . Sandy clay
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Table 1 (continue) Some physical properties of the soil proﬁleé under different-aged pine plantations and LMF

Age Soil depth Bulk density Gravel Soil particle distribution (%) Soil texture
(year) (cm) (Mg m'a) * (%) Sand Silt Clay
LMF 0-5 0.83 L 1.6 59.5 "20.7 19.8  Sandy loam
5-20 1.03 L 1.2 54.4 182 27.4  Sandy clay loam
20-36 1.13 L 3.1 51.9 20.7 274  Sandy clay loam
36-50 1.19 L 4.8 46.8 20.7 325  Sandy clay loam
50-66 1.22 ML 5.1 44.2 25.0 30.8 Clay loam
66-92 1.32 ML 3.3 46.8 27.5 25.7 Sandy clay loam
92-(115/124) 1.44 M 25 49.3 28.3 22.4 Loam
(115/124)-145 1.54 M 4.1 49.3 .35.9 14.8  Loam
145+ 1.65 MH 4.5 49.3 37.7 13.0 Loam

Note * L =low, ML = moderately low, M = medium, MH = moderately high (Kanchanaprasert, 1986)
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Figure 2 Soil pH at 0 - 5 and 5 - 10 cm depth under different-aged pine plantations and LMF
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(3) WBnnululngiau (nitrogen) Auaaulau
aulufuntbinlunsazanlulnaauluAuan 160 o,
unAumNey @t (10,145 - 18,935 kg ha’)
anuaautang 33 1 fleinsinae (14,856 kg ha’)
AuALenEA149D9 19,020 kg ha”

@ Usuuneanesai fudss land
(phosphorus) AugautnauaulufitBununsanesa
TUAWAN 160 1H. mnﬁumumqmuﬂﬁ (27.8 - 85.0
kg ha™) daudnnauniaAn 60.0 kg ha”

(5) Bannlnunadaufianaly (potassium)
AudrudnauarnlulaainudsdsauaestTunm
Iwme%ﬂmwdwmqmuﬂqﬁa:ﬁumwﬁn 160 7.
(4,828 - 6,021 kg ha™) §wsuAUINALNT AN 4,534
kgha'

6) Bunnunaidaufiaiald (calcium) A
anutrauauluiiBunnueadanlufuan 160 gu.
mn’%ummmqmuﬂ’] (423 -8,198 kg ha) 1uzitln
AUINTIAN 2,543 kg ha”

(7) B Fauiansld (magnesium)
Augautndudnlufidiunnuuniidauluduan
160 . mn’fummmmuﬂﬂ (353 - 1,211 kg ha')
AuthAuNiAn 734 kg ha”

8) rnnulaiAesiaialé (sodium) Audon.
thauanlufiunminfanluiudn 160 o0, anad
eyt (619 < 694 kg ha™) mm:ﬁauﬂwamm
A1 828 kg ha”

Table 3 Soil carbon and nutrient storage at 160 cm depth under different-aged pine plantations and LMF

oM C Total N Avallable ‘Extractable (kg ha’)
Flot (Mgha') (Mgha") (kgha') (kgha™) K Ca Mg Na
21 yr 1387 80.4 10,145 28 5.942 423 383 619
25 yr 286.6 166.36 18,935 31 6,021 1,255 462 694
29 yr 306.3 177.7 17,658 46 5,682 4,256 1,064 663
33 yr 280.1 162.5 14,856 85 4,828 8,198 1,211 646
476.6 276.5 19,020 60 4,534 2,543 734 828

LMF
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Figure 3 The comparative of nutrient storages at 0-5 and 0-10 cm depth under different-aged pine plantations

and LMF

F9150INA

msﬁnmﬁwudﬁmuﬂﬁmq 337 ftfiunou
msazanduvidedng Afueu ulnsiau wunades
uazunnfifaaluAuAendnen enaunezaua
%umqﬁﬂlﬁmmu’luﬁumﬂium wiuuantlulfisuia
90.9% Mo fianuBnasdueylilungredn
nawnuinndaenn Iiauatulufinanusuanas
(62.9 - 68.2%) (81w uazAnLL, 2553) ATMEUULS
‘nmwsm”l.uwuuwmmu mmwn\uﬁ?v\mﬁumm?mm
”lWﬂ’lLﬂuﬂ%wummmmEmmaummmnLmvmm
2N AU (Pampasit, 2000)

-83.9-153.8,48.6 - 89.2 uar 3.2 - 6.0 Mg

deuBeniaunanisfneifuasuinay
anlu asarulpeateanads . Faelud 41u0u
8 funne Ae 7, 10, 14, 18, 21, 28, 32 uaw 37 T Fadu
Futig 0 - 10 7)) FAvuvwLIN 1.0 - 1.6
Mg m* iflunsatunansdensadnuas i uanag
L@nu@ﬂlumuﬂwmamnw PFundunsedng
oy uarlulnsauazanluduiudn 1 wms fa0
ha”
ANRFU (NUANR, 2546) %qwudwﬁmﬁ@ﬂndw
Bnnugurisedng miuau LLaJlu‘immu'lumumuﬂw
auanlureanitednnsdurineua (126.1 - 2521,
73.1-146.2 uay 8. 5-17.8 Mg ha” MuA"dL Tsvsy
ATNNEN 1 ats) esanndnunztesumidady



nsazdNAfuauLazaInavns luAusuihausaly
wagdnmsauauna SmimBedlusl

s nnaunestanaruilulifaFiuanaun anaw
fui Aeuthaudaugendminadansuinieutda
an TR maasyiAuinaald
ﬂumu“luu?mmumﬁmmsﬁuﬁwﬂ@LLﬁﬁaﬁnfiﬂ*ﬁ'
aqutpaganans Mnliasudrauainluuinm
missdansdutintiaudaflunaianwuasnisazay
AfuaulunaTanimannnd
n”rmvzwmé’u@uluﬁmmmuﬂmummlu
mmmummmmmuummmq (73.1-146.2 Mg ha"
fsziumndn 1 weg) denBuuidisuiudasin
fin 7 Lngre i Anesgwn Sadndaslua
smummvmmiuau‘l,umumaaﬂwmmwammnmm
saanarfunAuen YnAuuds e uazdufiek
(136.6, 122.9,116.2, 110.2 Uaz 49.72 Mg  ha’
ANANGL szdunamAn 1 kima) (ndgAnund, 2552)
wmﬂmuﬁmumﬂwmwmnmmmvﬂmﬂ’munw
nounwrasnssdllundefl Anannlunisazay
Afuauluauldfdwiaatulsssued uazuind
nsdansaautnfianaeaauiinisasuan ey
mmsmﬁuﬁmmnm@?‘mLﬁuim%uﬂumﬂﬁwma
Fmwuazmaazanafuauluseuuiinacig
muﬂmummuﬁﬂ@uﬂuuﬁuﬁrﬁuﬁwxﬁﬂﬁ
ﬁmsﬁmuwmauﬁﬁummmq Tngiannzauduuy
wudﬁﬁzﬁuﬁﬁmqmﬂmwLmzmﬁum@fjmﬂﬁ'ﬂﬂﬂ
Suiunaainnisdesaansvesainiiefissmaudu
83T vraannauana LL@:ﬁuﬁ’lﬁ?{%ummLmu SN
@:‘ﬁqaﬁﬂﬁﬁuﬁmwwgumn%u Ananalimaiu
WNELLMINTBIAUAAR TMsthemenAuaznIsTy
ruveaiAty fnliEnmsazanduriedng Afuen
.'LLﬂ:mﬁ;mmﬂuau%uumﬁu%umumqmuﬂﬁ T
srzenagnunaualuiiinnmaunuae sl
arausan IiAud A g ananysolitwRaiu
sssum AT AU aouausns luuuiuiisy
drdafluwsafuinenfueuicluieuaziu Setoy
antlynmafiannzlanfeulutiaqiiu iuesib

39

agaansiae

" o ¥
Aulugnuiaugnlureaniagdnnisfiun
(gl e e T o o A -
vauda Aaimdes v in1sWmunfianuEeaIuln
= AI d‘y i j :a 1@ - 1
HongRnau e Audaulungiflunusauunsig ung
wiafluRuwianiunss fuflunsedntansadnunn
mﬂgmmLﬂﬂﬂuuﬂmlmmu Lmﬂmwmuuumu
mmmumm mumum’mwsumnmu A lin19%
LT LAZ AN TN BN AR zdw@‘luuma
mmmmaﬁmmaummmmm AnFuowludn 99k
mmmmmu I meumumﬂmum Atladavans

. ’B?J’NV]N@V]ﬁW@ﬁ"]N 1&un mumwummmmwmuuu

voefUfliATunauny anmnfivszna i nas
inengaumia i ednalsinin nadanisaou
thaugnaluluiuiiguin asusesldEinimauny
musssumAesliflundte venainil pasineLgn
i lae Wl lundefasduiladas WA uiiany
gananysniituRtaiunsssN A

AnAnssNszna

1UDUAMAIUNINUAMENTINNIFATY
Wi AN 1 ug AMYUNITN 1 uA Tl S9N
AMRFUAS Amas Manmiiedanisdutindauda .
o o o | Y o o v oo
Jordodelua uazdminfinnaui ligueeanu
ATANFNN

LANH1ITDI9D

nigdnwal A1eeq. 2552, AaNuAINIAIE1e9Tiin
gl dnwusAuuaznisazananfueuly
Chafiasng 9 Inugnenuuisanfines
gun-e Saudomdaelud. Inaifinug
Wy uvninendedaslua. 334 win,



J1SEISLNEAT 28(1): 31-40 (2555)

nuadng Ueselng. 2546, aurfRaesiuuaznig
Wiy Tmadlfauanluiifonydreiuly
arulnaeudeanacs A9 ndaiduelus.
AneninusiFoyanin aninendea@aslu.
169 nidn.

81w weduasgasenl, quns Aees, m?méfﬁﬁ
ATRUNS waz A9R aueAsne. 2553, ms
WIYIALTR HANRALAZNIINAUNUTDINTTIL
T lugoudrauanly  #uiduinle
MAwile. NsUssguIauaNaIAdY 3T
Tudmdnen wanenda@edul Ak 2.
fufl 26 WOAANTEUW 2553, NUIINLIAE
WFen il dandmidaslud. 10 wib.

Bowen, G.D. and E.K.S. Nambiar. 1989. Nutrition of
Plantation 'Forests Academic  Press
Limited. 516 p.

Kanchanaprasert, N. 1986. A Study on Vital

Diagnostic Features in Soil Development
and Land Potential Evaluation of Alfisols
and Inceptisols in Mae Klong Drainage
Basin. Ph.D. Thesis, Department of Soil

" Science, Kasetsart University,. Bangkok.

483 p. (in Thai).

Land Use Planning Division. 1993. Repot on Land

Suitability StUdy for High Land Development
Planning in" Chiang Mai Province. Land
Development  Department, Ministry  of
Agriculture and Cooperatives, Bangkok.
393 p. (in Thai).

Pampasit, S., S. Khamyong, ‘G. Breulmann, |.

Ninomiya and K. Ogino. 2000. Mineral
element accumulation in soil and tree in
tropical hill evergreen forest, northern
Thailand. Tropics 9(4): 275-286.

40



