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Plant Communities, Soil Characteristics and Nutrient Storages
in Fragmented Lower Montane Forests, Sa Moeng Disrt'rict,
Chiang Mai Province
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Abstract: Soil physico-chemical properties and nutrient contents under the fragmented lower montane forests

. were studied at Boakaew watershed station, Samoeng district, Chiang Mai province. Five fragmented forests
were randomly selected. In each forest, one sampling plot with the size of 40 x 40 m’ was used for vegetation
survey. Every tree growth which was higher than 1.5 m was measured. A soil pit was made in each fragmented
forest, soil sampling and analysis for physico-chemical properties were conducted along the soil profile. It was
found that plant communities were different among the forests. Dominant tree spécie_s were mainly Pinusvkesiya,
Castanopsis acuminatissima, C. diversifolia and Schima wallichii. Bulk densities of the top soils of every forests
were low and had coarse texture which were sandy loam whereas subsoils were sandy clay loam, loam and
clay loam. The g™ fragmented forest had sandy clay loam in top soil and clay to clay loam in subsoil. Most top
soils were strongly acid while subsoils were moderately to strongly acid. Organic matter contents were very high
in most top soils, whilst the total nitrogen were \}aried. The contents of available P were medium to moderately
high-in top soils. The extractable K were high but extractable Na were low throughout the profiles of all forests.
Extractable Ca and Mg were medium to low. Amounts of organic matter, carbon and nitrogen contents within
160 cm soilv depth were Varied between 164.0-476.6, 95.1-276.5 Mg/ha and 9,048-19,845 kg/ha, respectively,
whilst, the amounts of OM, C and N were the lowest in the 2™ fragmented forest.

Keywords: soil characteristics, nutrient contents, fragmentéd forest, lower montane forests, plant communities -
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Table 1 Quantitative characteristics of five fragmented lower montane forests

Fragmented forests

Quantitative characteristics

1 2 3 4 5
1 Altitude (m) 1,395 1,300 1,390 1,556 1,545
2  Slope (%) . 36 38 42 49 45
3 Number of Species 42 21 40 37 32
4 Number of Genus 35 18 35 33 28
5  Number of Families 21 12 22 24 18
6 Basal area (m2/ha) 32.88 27.96 31.01 36.58 27.02
7 Dominant tree (%)
(1) Pinus kesiya 25.67 16.51 . 0.91 7.00
(2) Castanopsis acuminatissima 1.61 30.80 17.37 - 7.78
(3) Castanopsis purpurea 16.24 2.96 9.61 - -
(4) Lithocarpus elegans 5.80 0.25 10.22 - -
(5) Schima wallichii © 9.36 0.79 5.96 9.77 21.90
(6) Quercus brandisiana - 19.34 - - -
(7) Castanopsis diversifolia 0.09 - 10.80 33.22 -
(8) Ternstroemia gymnanthera 3.19 0.51 2.62 9.55 5.56
(9) Helicia nilagirica ' 0.91 - 1.17 9.71 10.90
8 IVI(%) }
(1) Pinus kesiya 17.61 9.44 - 1.64 3.69
(2) Castanopsis acuminatissima 1.31 22.80 9.39 - 4.47
(3) Castanopsis purpurea 9.88 3.26 5.87 = -
(4) Lithocarpus elegans 5.41 0.42 8.11 - -
(5) Schima wallichii ©.8.95 0.99 4.04 8.14 - 17.00
(6) Quercus brandisiana - 13.22 - - -
(7) Castanopsis diversifolia 0.30 - 7.34 20.16 -
(8) Ternstroemia gymnanthera 4.11 0.85 2.72 10.39 5,12
(9) Helicia nilagirica 0.71 - 1.29 7.52 6.62
9 Density (tree/ha) ) 1244 1056 1769 1056 1600
(1) <50cm . 898 694 1447 733 1319
(2) 50-100 cm 254 278 268 235 g7
(3) 100-150 cm 79 66 40 31 43
(4)-150-200 cm 13 13 15 31 22
(5) 200-250 cm ’ - 6 - 13 -
(6) 250-300 cm - - - 13 -
1 Species diversity (SWI) 4.65 3.65 4.15 4.51 4.23
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Table 2 Some physical properties of the soil profiles under fragmented lower montane forests v

FF  Profile Soil depth Bulk density  Gravel Soil particle distribution (%) Soil texture
(cm) (Mg m®) * (%) Sand Silt Clay
1 A 0-8 0.97 L 11.78 62.0 18.2 19.8 Sandy loam
AB 8-19 0.96 L 8.79 57.5 17.6 24,9  Sandy clay loam
Bt1 19-31 1.15 L 11.16 46.8 22.4 30.8 Sandy clay loam
Bt2 31-47 1.03 L 9.72 46.9 24.2 28.9 Sandy clay loam
Bt3 47-73 1.07 L 11.27 48.9 208 21.3 Loam
Bt4 73-102 1.16 L 10.66 49.5 30.0 20.5 Loam
Bt 102-132 1.18 L 3.99 52.0 32.6 15.4 Loam-—
BC1 132-167 1.21 ML 2.77 59.7 30.0 103 Sandy loam
2 A 0-(10/17) 0.86 L 23.40 59.7 18.0 22.3 Sandy clay loam
BA (101 7)-33 123 ML 4290 34.2 17.3 48.5 Clay
Bt1 33-59 1.07 L 29.32 26.5 17.4 56.1 Clay
Bt2 59-104 1.156 L 23.22 26.5 26.7 46.8 Clay
Bt3 104-140 1.21 ML 21.38 31.6 34.4 34.0 Clay loam
BC1 140+ 1.29 ML  19.85 34.2 36.9 28.9  Clay loam
3 Al 0-10 0.89 L 16.71 72.2 18.1 9.7 Sandy loam
A2 10-21 1.06 L 14.55 62.0 18.1 19.9  Sandy loam
AB 21-34 1.17 L 14.83 54.4 ©18.1 27.5 Séndy clay loam
-~ Bt1 34-62 1.27 ML 14.88 51.8 15.7 325  Sandy clay loam
Bt2 62-90 1.34 ML 1293 49.3 17.3 33.4 Sandy clay loam
Bt3 90-123 1.42 M 14.60 49.3 20.7 30.0 Sandy clay loam
Bt4 123-159 1.50 M 24.09 54.4 20.7 24.9 Sandy clay loam
BC1 159+ 156 M 24.86 56.3 21.3 22.4 Sandy clay loam
4 A 0-5 070 L 1351  75.0 7.7 17.3  Sandy loam
A2 5-14 0.85 L 15.34 59.5 18.1 22.4 Sandy clay loam
AB 14-34 0.96 L 16.97 49.3 19.9 30.8 Sandy clay loam
Bt1 34-64 1.35 ML  14.53 487 19.9 33.4 Sandy clay loam
Bt2 64-86 1.34 ML - 1425 442 20.7 35.1 Clay loam
Bt3 86-102 1.31 ML 9.60 44.2 20.7 35.1 Clay loam
‘Bt4 102-131 1.37 ML 10.47 41.6 25.0 33.4  Clay loam
BC1 131+ 1.34 ML 1026 417 34.3 24.0 Loam
5 A1l 0-5 0.83 L 1.59 59.5 20.7 19.8  Sandy loam
A2 5-20 1.03 L 1.17 54.4 18.2 274 Sandy clay loam
AB 20-36 1.13 L 3.09 51.9 20.7 27.4 Sandy clay loam
Bt1 36-50 1.19 L 4.80 46.8 20.7 32.5  Sandy clay loam
Bt2 50-66 1.22 ML 5.14 44.2 25.0 30.8 Clayloam
Bt3 66-92 1.32 ML 3.34 46.8 27.5 257 Sandy clay loam
-Bt4 92-(115/124) 1.44 M 2.52 49.3 28.3 224 Loam
"BC1  (115/124)-145 1.54 M 4.08 49.3 35.9 14.8 Loam
BC2 145+ 1.65 MH  4.50 49.3 37.7 13.0 Loam

Note * L =low, ML = moderately low, M = medium, MH = moderately high (Kanchanaprasert, 1986)
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ﬁu%uumﬂunmqwmmn Autusnadunsndeenn
Bunduizeinguaziulnsiauiirngsfegeunn 8
Fu04 P, K, Na, Ca uaz Mg i1 0.7-8.3, 121.1-
235.1, 5.1-8.2, 26.2-192.1, UAY 8.3-112.4 mglkg
ANNATAL (tﬁgﬁnmﬁ, 2552) uanaliisiuléang
antiRreInuNARIEARITY waluansinafuluf
FunusneIms fFaiTnaziinananinazessila
FugliFiaueg sauenindialii
Waamstnifusmaimsludu  (Nutrent
storages) ‘

ﬂ?mmmiﬁ“ﬂLﬁummmmﬂuﬁﬂﬁn 160
K -nmuﬂﬂumm_lmummuuammmmumu'a
uf WuanelSlumanad 4

(1) Puuresduniednguasaifueu
(Oréanic matter and carbon) NNIANLALYEY
SuvisedngluAimeou g Aulsdusidng 164.0-
476.6 Mg/ha veiaanInl 1 uas 2 fiBunnutiaend
(164.0 AT 184.1 Mg/ha) uaswdastindi 5 HLfunny
wnfign (476.6 Mg/ha) AndutBunnimniuenluiu
weiaann 95.1-276.5 Mg/ha Aumeianth 1 uay 2 31
mfuauiiaenda (95.1 uas 106.8 Mg/ha) weiantfi
5 fBunannndmelaaingy 1 (276.5 Mgha)

) Bunnululnsian (Nitrogen) vl
AuntinaninflAnduulsseudng 9,048-19,845 kg/ha
TnafimsazaunnluAufuuuasfenasluiudy
19 Aundautiag 2 ﬁlﬁuﬂm‘luimmuﬁﬂﬂﬁqm
ansfvdantn 4 fiAnanniige

(3) Punureanasadidulssloed
(Phosphorus) W@M@fr’aﬁLﬂuﬂiziﬂmﬂuﬁumi@u
U d3unuszndng 43.4-63.4 kg/ha Taafinanu
fhalsmadipna@naesiu velang 2 o
aavafatanfign snzfivedonni 3 Hufunmn
wﬂmwﬂ%mﬂﬁ@m

(4 Usurulnunaidouianals
(Potassium) nuna@asianunsoarial§lufumeon
UilA19E1979 3,656-8,078 kg/ha tneifinnsazan

A luAuFUa1e Fadtaziinannistedneasll

mammmnmmmimwmﬂmumum (Wikiander,
1950) welantn T 1 uﬂ‘i‘mm‘ﬁwummwu@ﬂmm
anuziveianig 3 mﬁmm‘ﬂmmamﬂumnmgm

(5) Punnupaidanfiannlé Calcium)
waaidenignunsoaialdluAumd oI Bunn
TN 1 349-6,872 kg/ha welantnd 4 F15unn
LLﬂmmauuﬂﬂmm uazweiouIng 3 A1Bunnunn
‘vmm

(6) UsurnuunniiGauiadnld
(Magnesium) unnfidanluiuvsantniAnsemdng
587-2,121 kg/ha veiant]it 4 HiBunnunTiFay
ﬁ@ﬂ*‘/’{zgml,m:uﬂﬂuﬂwﬁ a'ﬁlﬁmmmnﬁzgm

(7) Uinnaslgidanfiafa'ld (Sodium)
TnRsnlufundauindAudsiuszmdng 669-828
kg/ha Iﬁwﬂauﬂﬂﬁ 1 ﬂlﬁmm‘i"mﬁauﬁﬂﬂﬁ@m
uziiveiant 5 SBunnmnniign

Table 4 Nutrient amounts in soil profiles of five fragmented lower montane forests

oM - C Total N Available P Extractable (kg/ha)
Pedon’  Mgha)  (Mgha)  (kgha)  (kgha) K Ca Mg Na
1 163.99 9512 10468 5575 3656 4,833 1,102 669
2 18410 10679 9,048 43.41 4962 2933 1474 790
3 27752 160.97 18,239 6342 8078 6872 2121 821
4 20841 12089 19,845 4862 5460 1349 587 787
5 47662 27646 19,020 59.36 4534 2543 734 828
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WANFIAUTZUI g anila mwnuuu'l,um'auwn

welantfanwidunsadn anwm:ﬂum WanzaN

AunisasAuTnvesldauanuly (Armitage and
Burley, 1980) asnwulfaiiatlflulfisiuialulumiey
1 v
yueiasni Aulumeiantg 2 Innswmunsaaesdu
a 2 ] [l a dl' o 9/ [ "d”d
AutfaandudantuFiondu vinliAuudaminid
Brnndwizeing Amfusuuazasaimsuan un
N, P uaz K lufulfesnd mdesndu dousinanns
sasldiun Na, Ca uaz Mg luAaaumnsineiussmdng
v
uelant anvisivasieenaslu Binouias deuavinld
pRvaagzeTtiaiug i untannaenda
ueiantnivae anwialusesvdasnnAuansa
I o oal.
wnninunameauasauanly uldisunseau
i v
AYTNGN 1,200-1,500 H. A9UNTEAURILG 1,500.4.
Ao 5 @ K & o
1l wursutluuaznz1g Wuldisu wanannii
. X oo o, .
wurnavnniudunguluveantnf 2 Tvsanndas
funsdnenaes e lnuazAne (2553) Iwunanun
AaNIERTZAUANEGS 1,200-1,300 H. uanin 1l
a & a a ol a o o a
giladanssaseyAuTa R Auesfdluiu
I &KX a = dy 1 174 9/ aa
wilienthumianuneg Wulaewdneurs 35
4 "
FLLAZY ANANY D]

Bamsinifiudunizedng Afusulay
Wlmmaulupudennfuan@nomondnmsiy
mu'aLmﬂﬂ'luﬁwﬂ']unmwmemﬂamnu
nsfnetes nigAnwal (2552) wuRwfisziuAy
an 120 1. lwAuUFuugneuwieAnes

) v

AWN-1)e NAINEY 1,208 W, AnsTALUITLA |
Fnnduwizedng mfueuusslulnsauiny 229,
133 Uaz 11 Mg/ha muaiy fTadesing - NHEnEna
siatBununsinitusineimsludu liud aflaiug
Iinawduesmlszney dngsunfiafiu riln

: - AL T -
AREAAUANNG RUsTMATEINUR 19U ANNAIATY
& dda u w
Aunnflanuaadulieafinnsazanaassiseimng

& " .
WNNdNURRR AMNAIAFUNAN (Handrick, - 1981)
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