uanseznurad WA guiANIeNILATN-LAN
WATMSAzANEIRDMNT buAUL LRSS
A0 HIUIRIUIRLAUNTR FIWIALT S LU

Impacts of Forest Fire on Soil Physico-chemical Properties
and Nutrient Storagés in Dry Dipterocarp Forest, In Takin

Silvicultural Research Station,Chiang Mai Province

a1lsav] Sugaana’” quns meas” 398 auwsAsnE” uas inFavAnA ATISuES”

Saroj Wattanasuksakul 1/‘,' Soontorn Khamyong", NiwatAnongrak" and Kriangsak Sri—ngernyuangy

Abstract: Impacts of forest fire on changes of soil physico-chemical properties and nutrient storages in dry
dipterocarp forest (DDF) were studied at In Takin Silvicultural Research Station, Chiang Mai Province by
comparing two sites, DDF with and without fire for at least 10 years, Soil study was taken in the two sites’ by
making two soil pits (150 cm. width x 200 cm. depth) in each site. Soil samples were collected along the profiles,
and later analyzed for physical and chemical properties. It is found that surface soil in DDF with fire had loamy
sand whereas non-fire site was sandy loam. Other soil parameters in the surface soils of DDF with and without
fire had some differences; bulk density: 1.26,1.11 Mg m®, pH: 5.1, 5.5 (strongly acid), contents of organic
matter: 25.0, 32.1 ‘g kg', carbon: 14.5, 18.6 g kg, nitrogen: 0.8, 1.2-g kg'1, available P: 13.6, 34.9 mg kg'1,
extractable K: 282.8, 359.8 mg kg, Ca: 385.2, 621.9 mg kg', Mg: 154.7, 271.5 mg kg" and Na: 10.6, 18.9 mg
kg", respectively. Average amounts of organic matter, carbon and nitrogen within 200 ¢cm depth soil of fire site
were 124, 72 and 7.9 Mg ‘ha'1, respectively while the higher amounts of 212, 123 and 8.0 Mg ha" were for non-
fire site. Extractable P, K, Ca, Mg and Na amounts of fire site were in the order of 50; 6,421; 3,827; 2,902 and
493 kg ha" while those of non-fire site were 156; 6,227; 4,287; 3,921 and 412 kg ha'1, respectively.

Keywords: soil properties, nutrient accumulations, dry dipterocarp forest, forest fire
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UNARSia; ﬁm:nNani:‘wmmlwmm'@mﬂﬂz‘i'muﬂmmﬁﬁmqnﬁﬂmw wiuazi Bunusgesazanlumug
VAR LBananTHaud wuqqa@umm a. Fodlwd nBauidieuszudna s i uadlif I fusyasnanedng
HeeAul LWﬂLﬂum@mhm?vmwawuuumﬂ’xLm\m Tnanidunsyavguaund g 150 4. an 200 gu. 1hay 2
Yo mum@mqmummmmnmmmmwmuummqmﬂmmm"mm wudn At i dudumee
ﬂummm’“ﬂﬁwluuiﬂﬂﬂtﬂmumuﬂummﬂ mmaﬂmuﬂ?@uq Tuhutuiugarea s uaz il wansnet
Entiondail Aamn LN WinRD 1.26,1.11 Mg m®pH: 5.1,55 (N3ada) Buvisadng: 250, 321 g kg’
pfuaw: 14.5,18.6 g kg™ Wulmsiaw: 0.8, 1.2 g kg Waavladafluls=TamT: 136,349 mg kg Thuna@emara
16 282.8, 359.8 mg kg wWAALTEN: 385.2, 621.9 mg kg wnnTli@en: 154.7, 271.5 mg kg™ uazltiAen: 10.6, 18.9
‘mg kg PNATAL ﬂﬂﬁﬁiﬂﬂﬁﬁxﬁmmﬁuﬁﬁm afueuuarlasiauiasslufu@n 200 T, L@ﬁﬂ 124, 72
uaz 7.9 Mg ha AMNRNAU ‘lummvwm'wluu“LWﬂmﬂ%mmmmn (212, 123 U8z 8.0 Mg ha™) UnAf TN
Hatalgveseaviada nuna@en waden wntidouuastndonluAueds 50, 6,421; 3.827; 2,912 Uax 493 kg
ha AuAnEL dowTlid It nglen 156; 6.207; 4.287: 3.921 uay 412 kg ha™ Fu&IAL

AdAty: auiRuesAu NMsazansnee s iuAy s T
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Wugliisiude wAleNe (Dipterocarpaceae) léur T fluatinad Bin S W lugdFasefulidoandn

G o o o @ A g uy S ~ ] - Va =
Wi 59 diesuasnans dadudsnnnnlinnasniin 10 T anmwi1asliAnugANaNy sdNINNdNLsn e Y
Wutladanimum (fire climax community) ) 6l el figniWludiynil
aznlaenanwliifualnfinay (Cooling. 1968) finns qmnﬂavmmmmmwLW@ﬁnmmmku

ivmﬂmumwmmwmmmulﬂmuLme@mmmu w9 seantTAnIanenn-Lad uaznsazansg

arfusnaaslssmasudemiagaludmdndosg  enwsludulufed oo tadanddedunda
Huthfinusnnlumewile axfusendes wileias a‘?ﬁm”uLﬂuﬁfmﬂﬂlum?ﬁuwmixwﬁmﬁﬂmﬁﬁqmiﬂ
NIANANY Tmﬂ%uaﬁuﬁuﬂﬁmm@mam TnazwuUu

X K o X H i o/ a 1 = . o
NuRduiu NRunumes R RulaNINVTe R AunsaluaeIsnng
] v
an ﬁmwmmm”ﬁummvm 50 4. 104 1,000 X
(Bunyaveichewin, 1979) mawu‘wmm 1,300 . el Nunddede danfouTmuddedunia

mmmwaﬁmmuwummmummmﬂ 1umﬂmu@ 8. unume s, 1@eslu éfqmﬁiﬁ' NW.. 45 Dudes -
uuun@:wuﬂmqawummmwwuim Ausuuar o WBondided 17° 08 wile uaviduunsil 96°
@mmmmmm m@wumv@nmﬂ”ﬂumﬂwLﬂwu 57" mzdupan o Wm 47Q 0495421 UTM 2117377
NIYUAL Wnsim ﬂ']Lmidwmmwm@qmmugmmﬁm ﬁ”'uﬁ@giqammzﬁuﬁw:mﬂi:mm 400 W. @nwaln
vasdszmdeyfmfnuuidndvoenuds a0 Taevilduiel vamsdadendnusiefaitluitiv
a1l (Maksirisombat, 1997) Unfiasiiliiniody  Uidatuuasiilivfsdunniidotaeswdmed
Tudsieinnd Fadulwioduiivilulutussis  Indfu (szazinafulszuin 500 wmg) wazdl
Nudremuialy anduthluuitieyindidy  anwwadenlivansneiu YAnguAuLNAY 2 ug
qwmmm‘wwﬁLm:mxmﬁ*nmﬁuﬁﬁmﬁﬂqﬁﬁmﬂmﬁu WAATUQNYARLAN 200 93, LAuFIed19RuLAaY
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Tfenfiasald viuinuoadudeiuf e
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1. @aNtRNIeNENINABIAY (physical properties)
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AT 1 wszeansznuvesiindeantifinng
NNANNTBIALLARS lUAN319] 2
1] = 1 =3 (%4 dld
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YN AL e uAeudnesn s unans
‘luﬁu%uummuﬁuzgﬁu‘luﬁuﬁuzm AwTUUU (0 -
43.) HANAAL 1.27 Mg m® wazuiariugzudng 1.28 -
1,63 Mg m* f1A9NAN 5 - 200 7. anueA iAW
i pasnuduantamnauasiugaauludiu
A o = 36 a o
Fuang HA1@As 1.11 Mg m® A ugdusu (0 - 5 1.
uazilausydng 1.28 - 1.58 Mg m”® AszaLAINAN
5 - 200wy, W TnalFaauwivaesfutuiy
0- 5au.) Wnu Audf 8B uufeunma
(gravel) uilsifuszidng 1.37 - 12.82% ansivfiand
TS InT BN 1.11 - 6.06%
n1sNge mﬂmm@umﬂmu mmmwm
Was 1uNVLWUW@umﬂmwmnlumumuuum
L THNaARIANNANINAN auNIANIIE LT UAZAY
N Ay &, o o X = |
witleniites luRutuuuian s umNANAn Tl
'wmmlm_hmmmuﬁimwwmiumm sheet erosion
WA rill erosion LLUUI‘N‘;‘NLLNFM@H%UUH (0-5 WAz 5 -
10 TN m’lummuuu@m@awmﬂmumumLL@:
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2. ANUANIANURIAY (soil chemical properties)
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Table 1 Some physical properties of the soil profiles under dry dipterocarp forests with and without fire

Soil

de Bulk density Gravel Soil particle distribution (%)
pth .
Plot P : . Soil texture
(cm) (Mgm™ * (%) Sand Silt Clay
Fire/1 0-5 1.32 ML 2.02 80.0 1.8 8.2 Loamy sand
5-10 1.38 ML 1.37 77.4 1.9 10.7 Sandy loam
10-20 1.41 M 3.75 72.3 9.4 18.3 Sandy loam
20-30 1.49 M 2.2 62.2 9.5 28.3 Sandy clay loam
30-40 1.50 M 3.36 59.6 9.6 30.8 Sandy clay loam
40-60 1.53 M 1.86 57.1 54 37.5 Sandy clay
60-80 1.46 M 2.03 54.7 53 40.0 Sandy clay
80-100 1.51 M 2.44 54.7 7.8 37.5 Sandy clay
100-120 1.52 M 1.64 54.7 7.8 37.5 Sandy clay
120-140 1.47 M 3.32 54.7 7.8 375 Sandy clay
140-160 1.63 M 2.13 52.1 9.6 38.3 Sandy clay
160-180 1.56 M 4.44 52.1 9.6 38.3 Sandy clay
180-200 1.58 M 4.94 51.7 8.3 40.0 Sandy clay
Fire/2 0-5 1.21 ML 3.46 80.2 14.1 5.7 Loamy sand
; 5-10 1.44 M 5.21 75.0 1.1 13.9 Sandy loam
10-20 1.42 M 6.23 67.3 9.5 23.2 Sandy clay loam
20-30 1.35 ML 9.66 54.7 11.3 34.0 Sandy clay loam
30-40 1.35 ML 8.81 49.6 11.3 39.1 Sandy clay
40-60 1.28 ML 7.59 47.0 8.9 44 1 Sandy clay
60-80 1.39 ML 6.93 44.5 9.7 45.8 Clay
80-100 1.35 ML 11.58 419 89 49.2 Clay
100-120 1.43 M 8.56 41.3 10.4 48.3 Clay
120-140 1.48 M 10.09 44.5 9.7 45.8 Clay
140-160 1.47 M 10.54 44.5 9.7, 45.8 Clay
160-180 1.47 M . 12.05 44.5 10.5 45.0 Clay
‘ 180-200 . 1.42 M 12.82 41.9 12.3 45.8 Clay
Without Fire/1 0-5 - 1.02 L 3.19 74.6 17.5 7.9 Sandy loam
5-10 1.31 ML 1.38 67.2 15.5 17.3 Sandy loam
10-20 1.34 ML 3.90 67.2 13.7 19.1 Sandy loam
20-30 1.44 M 4.10 64.6 13.8 21.6 Sandy clay loam
30-40 1.32 ML 4.50 59.5 12.2 28.3 Sandy clay loam
40-60 1.28 ML 4.82 54.4 12.3 33.3 Sandy clay loam
60-80 1.36 ML 1.28 51.9 12.3 35.8 Sandy clay
80-100 . 1.43 M 1.62 51.9 12.3 35.8 Sandy clay.
100-120 1.35 ML 1.1 49.3 14.0 36.7 Sandy clay
120-140 1.33 ML 1.98 51.3 12.9 35.8 Sandy clay
140-160 1.39 ML 2.54 49.3 12.3 38.4 Sandy clay
160-180 1.29 ML 3.32 46.8 12.3 40.9 Sandy clay
180-200 1.39 ML 5.38 44.2 14.9 40.9 Clay
Without Fire/2 0-5 1.20 ML 213 77.3 3.7 9.0 Sandy loam
5-10 1.43 M 1.29 67.2 13.7 19.1 Sandy loam
10-20 1.39 ML 3.07 62.1 13.8 241 “Sandy clay loam
20-30 1.50 M 1.32 54.5 12.2 383 Sandy clay loam
30-40. 1.46 M 2.16 46.9 12.3 - 40.8 . Sandy clay
40-60 1.39 ML 5.26 41.8 7:3 50.9 Clay
60-80 1.42 ‘M 2.38 40.0 10.7 49.3 Clay
80-100 1.49 M 2.82 41.8 11.4 46.8 Clay
100-120 1.42 M 3.80 41.8 12.3 45.9 Clay
120-140 1.50 M 3.80 39.2 14.0 46.8 Clay
140-160 1.58 M 2.56 39.2 14.0 46.8 Clay
160-180 1.48 M 6.06 36.7 16.5 46.8 Clay
180-200 1.56 M 2.83 38.4 14.8 . 46.8 Clay

Note * L =low, ML = moderately low, M = medium (Kanchanaprasert, 1986)
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Table 2 Effect of fire on some physical properties of soil profiles under dry dipterocarp forests

phosphorus) WogmlaFaifluls TomIluAvudiunm (0 -
5 1) 1 id Wi TiAeaY 13.6 mg kg 0
mmﬂwmﬁmﬂuﬁﬁm@mdﬁ (349 mgkg”)

@ ITwungideaw Fasald (extractable
potassium) TnunaiB e ldAuduuy 0-5 )
ppa ATl AR 282.8 mg kg dnuinsatni
LWl Agendn (359.8 mg kg™)

(7) waiFeafanald (extractable calcium)
whadenfiafalFluAusuny (0-5 ) gl
thilAneRe 385.2 mg kg ansiaea Al
A1gendn (621.9 mg kg")

@ uuniiToufafnls (extractable
magnesium)  unniidaadiatnldlufiiduun 0 - 5
w11) vea AT T AR 154.7 mg kg daumes
ﬂﬂﬁiﬁiﬁlﬂiﬁﬁﬁﬁﬁ@andﬁ (271.5mgkg™) |

Sail Bulk density (Mg m"®) Gravel (%) Sand (%) Silt (%) Clay (%)
(cm) F W EF F W E F W E F W EF F WF EF
0-5 126 111 0416 27 27 01 801 760 41 130 156 27 70 85 -15
510 141 137 004 33 13 20 762 672 90 115 146 -31 123 182 59
1020 141 137 005 50 35 15 698 647 51 95 138 -43 208 216 09
2030 142 147 005 59 27 32 585 536 1.1 104 130 -26 312 275 37
3040 142 139 003 61 33 28 546 532 14 105 123 -18 350 346 04
40-60 140 134 007 47 50 03 521 481 40 72 98 -27 408 421 13
60-80 143 139 004 45 18 27 496 460 37 75 115 -40 429 426 04
80-100 143 146 003 70 22 48 483 469 15 84 119 35 434 413 21
100-120 148 139 009 51 25 26 480 456 25 91 132 -41 429 413 16
120140 148 142 006 67 29 38 496 453 44 88 135 -47 417 413 04
140-160 155 149 006 63 26 38 483 443 41 97 132 35 421 426 06
160-180 151 139 - 013 82 47 36 483 418 66 101 144 -44 417 439 22
180200 150 148 002 89 41 48 468 413 55 103 149 46 429 439 -1.0
Note- F = Fire, WF= Withoht fire, EF = Effect of fire
A1adE 0.8 g kg’ ﬂmzﬁﬂmﬂﬁmﬁﬁhﬂuﬁﬁﬁ%ﬁ ©) lniisdianald (extractable  sodium)
N1 (1.2 gkg™) LasTirnanaIRmNFUANAAN TnRunaraldluAudu (0 - 5 1) 1897l Inih
5) Woavafanifulszlond  (available fiFnaan 106 mg kg wazwen T lid WlngEen

18.9 mg kg Teluusinsneiu

3 m‘a‘ﬁ/mﬁum@’a'lﬂmﬂuau (nutrient storages in
soil)

inusiaevnslufuiurealfefdiilin
el vin ugadlumsnad 5

(1) Lﬁ‘mmaﬂm?‘ﬁ'jvm (organic matter) 1
Sl unndundedng luAuas 200 98, windy
151 uaz 97 Mg ha” (1@ 124 Mgha') mm:ﬁﬂﬁﬁinj '
S Sl wihku 200 uaz 224 Mg ha' (1@t
212 Mgha’)

(2) thunmuanduey (carbon) Uit lving
PunuafueuluAuin 200 au. Wi 88 uay 56
Mg ha’ (19A8 72 Mg ha") 10usiit Rl g
Buny  windu 116 uaz 130 Mg ha’ (1eRe
123 Mg ha™)
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Table 4 Effect of fire on chemical properties-of soil profiles under dry dipterocarp forests

Soil depth pH OM.(gkg") C(gkg") Total N (g kg Available P (mg kg
(cm) F WF EF F WF EF F WF EF F WF EF . F WF EF
0-5 51 55 -05 250 321 -71 145 186 -41 08 12 -05 136 349 -21.2

5-10 53 55 -03 128 1563 26 74 89 -15 04 05 -01 104 444 -340
10-20 53 56 -03 75 108 -33 44 62 -19 04 04 00 9.7 426 =329
20-30 53 55 -0.2 6.5 7.4 -09 38 43 -05 03 03 -0.1 36 212 -176
30-40 54 ~ 55 -01 6.1 8.1 -21 35 47 -12 04 02 02 1.7 4.9 -3.2
40-60 54 56 -0.2 5.7 7.0 -14 33 4.1 -08 03 03 0.0 1.0 1.0 0.1
60 - 80 56 57 -0.1 5.0 6.7 1729 39 -10 03 03 -01 0.5 0.7 -0.2
80 -100 5.5 57 -01 2.8 7.0 43 16 4% 25 04 03 01 0.5 0.5 -0.1
100 - 126 56 58 -0.1 2.5 6.5 -40 14 37 23 03 02 041 0.6 0.5 01
120 - 140 5.7 57 0.0 2.4 6.5 -4.1 1.4 37 -23 02 03 -01 0.5 1.1 -0.6
140 - 160 5.7 57 0.0 2.2 6.3 -4.1 1.2 36 -24 02 03 -01 0.5 0.4 0.1
160 - 180 5.8 58 0.0 2.2 6.3 -4.1 152 36 -24 02 03 -01 0.4 0.3 0.1
180-200 - 5.9 58 0.1 1.5 5.9 -4.4 0.8 34 -26 02 02 00 0.4 0.3 0.1

Table 4 (continue) Effect of fire on chemical properties of soil profiles under dry dipterocarp forests

Soil depth K(mgkg) Ca(mgkg') Mg (mg kg') Na (mg kg')
(cm) F ©WF EF F WF EF B WF EF E WF EF
0-5 282.8 359.8 -77.0 385.2 621.9 -236.7 154.7 2715 -116.9 10.6 189 -83
5-10 2453 238.6 6.6 59.6 162.8 -103.1 75:5 117.9 424 11.3 145 -3.2

10-20 2489 2243 246 34.8 99.4 -64.6 98.9 1123 -13.4 131 143 -1.2

20 - 30 2421 2259 16.3 39.8 101.9 -62.1 109.0 135.7 -26.7 181 1.2 69
30 -40 2211 2626 -41.5 38.5 103.1 -646 1156 141.3 -25.7  16.3 13.3 30
40-60 236.1  196.0  40.1 48.5 111.8 -63.4: 102.2 157.2 -65.00 15.3 146 07
60 - 80 229.8 2145 153 111.8 156.6 -44.7 83.3 179.2 -96.0 220 109 111
80 -100 1991 2006 -1.5 115.6 126.7 -11.2 83.3 135.7 525 149 1.1 3.9
100 -120 192.0 194.0 -2.0 134.2 139.2 -5.0 7.7 129.0 -51.3 16.8 120 49
120 - 140 202.0 2735 -715 115.6 160.3 -44.7 92.2 A27:9 -35.7 16.7 13.3 34
140 - 160 204.0 1918 123 181.4 156.6 249 1022 124.6 -22.3 139 16.6 -2.7
160 - 180 2243 2310 -6.8 196.3 190.1 6.2 104.5 139.1 -346 220 127 9.3
180 - 200 231.0 206.8 243 244.8 1615 833 1279 123.4 45 195 269 -7.4

Note * F = Fire, WF = Without fire, EF = Effect of fire

Table 5 Amounts of soil carbon and nutrients in forests with and without fire

oM (5 Total N Available P Extractable (kg ha'1)

Plot Mgha') (Mgha') (kgha')  (kgha) K Ca Mg ° Na
Fire/1 151 88 9,024 74 6,623 2,969 3,435 385
Fire/2 97 56 6,677 26 6,220 4,685 2,389 600
Average Fire 124 72 7,850 50 6,421 3,827 2,912 493
Without Fire/1 200 7 116 8,239 259 5,628 4,471 4,094 390
Without Fire/2 224 130 7,749 52 6,827 4,103 3,748 434
Average Without Fire 212 123 7,994 156 6,227 4,287 3,921 412
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3) Wunnlulnsawlusn (nitrogen) Vil
S unndulnsaulufuin 200 1u. windu 9.0
LAY 6.7 Mg ha” (18&g 7.9 Mg ha) anusfititlaid]
T ABunns Winfu82 uay 7.8 Mg ha' (1de
8.0 Mg ha™)

@) Vinrureanasadiiiulss ol
(phosphorus available) i Tivlaanesadily
sz TanTluAuan 200 B, WL 26 waz 74 kg ha”
(10A8 50 kg ha') anuefidi s s unn
winfu 52 Az 259 kg ha' (19@e 156 kg ha™)

(5) nunaFeaiarnld (potassiurn) N
IS wunadesdanaldluAuan 200 . Wafy
6,220 UaY 6,623 kg ha' (1A 6,421 kg ha') U04e
ARl A B Wiy 5,628
6,827 kg ha™! (198 6,227 kg ha™)

(6) unalFerRanald (calcium) i
flunaiFauiaialalumudn 200 sy, Wiy 2,969
WAL 4685 kg ha' (19Ae 3.827 kg ha”) Inusiitl i
L@ yhInT 50N windu 4,103 waz 4,471 kg ha'”'
(1A 4,287 kgha')

7) wniidenfiaialy (magnesium) ﬂ’]ﬁ
S unnilFesfasaldluaudn 200 9. Wiy
2,389 Uax 3,435 kg ha (L@gﬁ 2,912 kg ha') mm:ﬁ
Ul E s winfu 3,748
4,094 kg ha” (19AE 3.921 kg ha')

®) Tiesdaiald sodium) Ui lvhing
T enfiafnldluAudn 200 1y, Wiy 385 way
600 kg ha” (1A 493 kg ha™) anus Tl v
T30 WintL 390 Az 434 kg ha'' (19@e 412 kg
ha)

1§}

RS

(7) winflidesiannly (magnesium) 1
AT unnil@enfianaldluiudn 200 70, Wiy
2,389 UAY 3,435 kg ha” (1A 2,912 kg ha™) 10U
Ul f T B windu 3,748
4,004 kg ha™ (19Ag 3.921 kg ha™)

©®) MAauRanaly (sodium) UAsivng
TneuRarnldluAudn 200 10 Winfu 385 uas
600 kg ha” (1R 493 kg ha™) Tausiitinildiiingy
T304 Wiy 390 uay 434 kg ha” (9AE 412 kg
ha™)

WA

4. N1TALANUDIBINBINITLUSS UL T LM
(nutrient storages in ecosystem)

YIununsazansne s luszuniing
gosthufe i i uar lE i N uansluneed 6

nsazanfuewlussuudnalufeaiil
Tiiade 126.3 Mg ha luanssiimsazauanfuey
TusruuinA i iluiiliade 188.3 Mg ha’
winlddmniinnsteadulwludfasedae 10 1
aunsnRNE NN sazanAFueulustULTinA
62.0 Mg ha" Tnenflumnnaiiayuannitauasin 10.7
uax 51.3 Mg ha”

PLSEAT

Waufaunanis@nwiifudufesalu
wunaud el I lul fudszdnuaziafinnssnsliisiu
WANFINaNW WU difedetBngumutinunsanas
o e o Yy A o Y . a a o Py
FJandnsinu Adideaiuliisu fufssiunnudn
0-80 93, HAMNMUILULIIN 1.27 - 1.60 Mg m®

Table 6 Amounts of soil carbon and nutrients in forests with and without fire

) ' DDF with fire (Mg ha") DDF without fire (Mg ha'') Increment
Crbof Slofges Plot 1 Plot 2 Average Plot 1 Plot 2 Average (Mg ha')
Plant * Biomass 123.5 97.4 110.5 134.2 129.9 132.1 21.6
Carbon 61.0 48.1 54.5 66.3 64.1 65.2 10.7
Soil Organic 151.0 96.5 123.7 200.3 2241 212.2 88.5
Carbon 87.6 56.0 71.8 116.2 130.0 123.1 51.3
Ecosystem - Carbon 148.6 104.1 126.3 182.5 1941 188.3 62.0

Note . * Wattanasuksakul et al. (2010)
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