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ABSTRACT

This study examined the variability of soil properties in various land use types in the Mae
Kham Mee Watershed, Phrae Province, that included teak plantations, home gardens, rubber
plantations, corn fields, and remnant forest patches. A total of 15 soil samples were collected from
the surface (0-5 cm depth) and the subsurface layers (20-25 cm depth), at three sampling points
per land use type. Soils were analyzed for physical and chemical properties, and the relationships
of soil properties among different land use types were examined. Results showed that the surface
soil had an average soil hardness of 23.02 cm, soil moisture of 13.82% by weight, soil bulk density
of 1.12 ¢/cm?3, and a pH of 5.84. The subsurface soil had an average soil hardness of 23.96 cm, soil
moisture of 16.62%, soil bulk density of 1.15 ¢/cm3, and a pH of 5.86. Subsurface soil was slightly
harder and denser, with higher moisture content than surface soil, while pH values indicated acidic
conditions in both layers. Analysis of relationships between soil property among the different land
use types indicated that land use significantly influenced soil physical and chemical properties at
the two depths. Remnant forest patches had the best soil properties, maintaining values similar to
natural conditions. Home gardens exhibited the highest soil fertility due to human management.
Rubber plantations had moderate soil properties, sufficient to support rubber cultivation, but were
less fertile than remnant forests and home gardens, thus requiring soil management such as adding

organic matter and phosphorus fertilizers to enhance rubber yield. In contrast, corn fields and teak
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plantations showed signs of soil degradation. Sustainable land management should prioritize teak

plantations and corn fields to mitigate further soil degradation in the Mae Kham Mee Watershed.
Keywords: Soil properties, Land use, Mae Kham Mee Watershed
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Figure 1 Sampling plots in the Mae Kham Mee Watershed area.

105



KASETSART
UNIVERSITY

FACULTY OF FORESTRY

Q

e g =

2. maiudaya
2.1 Yayan19anen nYaLRU

1) iudeyaniuudwesiuluuuifsdioe
Lﬂ%‘laaﬁa soil penetration tester U’%L’Jmﬂqmﬁ!ﬂﬂmﬂwaﬂ

2) iudeyannuudeiuluwuiueu lngna
wasuna 10x10 Luns fvungananatsUas Tagli
WAAEATUMIIAY 5 LURT LarYiN1sYAnquanIuin 30
wuRiuns nsinaranuudauiuoudissduAuuud
sefuAIINEN 0-5 Lwufluns uazAua siisziuauan
20-25 \wuduas fmetadesiloinararuudvosiuly
kUIUBY (Yamanaka-type push cone penetrometer)

(Sakurai et al., 1995)

a 574 o/
UNUSIAURUU

M3A5UAERSINY 45(1): 103-118 (2569)
Thai Journal of Forestry 45(1): 103-118 (2026)

(Original

3) \ushegneiu 3 wlasdeussLaniiud

waztfiv 3 gadeulas fsefufiuuuszduaiiudn 0-5
LGURLUAT LAZAUANTEAUAIUAN 20-25 LEURLUAT
(Figure 2) Inatfusiegsfulugswsonvusiazennuas
Unadn szydoyaaniudl JuditAu uazaiiudn ile
n1sRamukaziinsiziiindugr dmsuiasiziian
AU LLAL AIMULLLYEIRY

2.2 foyanuaiivashiu

maiuveyamaaiivesdu insiiusiedna
Ausauiu 5 gelunsazudas wadunisifuuuuszdiu
AUEN 0-5 URALLAT WATAUANIEAUANNEN 20-25
wudwns Tuussinitudias 6 dee1s $1uau 3 wlad
Freeha luuiivianun 5 Ussian sausiedu 30 degna
dwiindszana 1 Alansusieqa (Figure 2)

10m

Figure 2 Sample plot design for soil collection used in the analysis to determine soil physical and chemical

properties.
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Figure 3 Comparison of vertical soil hardness in different land use in the Mae Kham Mee Watershed,;

(a) remnant forest, (b) corn field, (c) teak plantation, (d) rubber plantation, and (e) home garden.
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FaagToudinnudifgueanisdanisiuwasn1ssne
auuluiiuiinees dWediudszansamnisldiuae
ANUYANANYTRIVOIAY donAReITUNIANE VDY Kassie
et al. (2025) a¥v1ed1 Ailuthsssumifiaudugudle
Wisuifeufuremduasiufinuasnssy lnensdeu
Uhlifsssunmduussiannslifidududsualinnugny
auysnlvasAuanatailtuddny

1.5 A2 9 UILUUVBIAU (soil bulk

®) ¥ K

e @) De

=D

density)

Auvy Huiififinnamuiuiugeaaie @l
#n 599a917A8 159717INA @IURAITIU @IUBNIT LAY
ngouUn UA1 1.25+0.03 1.18+0.06 1.17+0.08
1.1120.15 wag 0.85+0.18 niusegnuIAfGURLUAT
AUEIRU UagAua ﬁuﬁﬁﬁmwmmuﬂuqaqmﬁa @
NaIUU 5098917 15917lne @uUdn @aueans
wayugouUl A1 1.24+0.09 1.23+0.08 1.17+0.03
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1.12+0.22 wag 0.97+0.11 nSusegnuiAnLoufiums
MUAIU (Table 1) INWNANTANYIANUNUIUUUYBIAY
Tuilufinslddfusetunut fuvuianuunndiseeed
Hed1Agy (p-value = 0.015) Tngautdnuazlsdilnadl
AAuvuLugeTian vazfivdeutiiimianuansds
HANSENUTINITIUNILALLAZNITIANSRUAT uANANg
Au arudrdnuaglsdalnadniinislansiu n1sld
\n3esdng WiemswTanduvSeing vililaseainsiugn
hane AN wazilivesineiniaanas dwaliia
Anumtufinty Tunanssiudrangeudadalaign
suniukaziidunseingazaugeaniavlukazeinivy
Tnssa$refufuazauwguan Jsfidranumuiuiuei
fian aaoandesiundnnsiitdunisTngriasanaiy
wukaziinauaInsalunsduiivesiu (Land
Development Department, 2024) d115UAUANLITAN
ArumuuLuasgetudniosluuisiu udliunnsty
agafitfadfay (pvalue = 0.118) tilosv1nfudnsd
Sunieingiiosniiuargndadmusssumaamiindn
vosfuvy Fefianuuandnsseninsiiuiidesndifuuy
Tngsameanumuiuiinuluiiuiisednivgdegl
sefusieuunans deliifuguassasenisiadauivle
yos ity agnalsfinnufufifdaianuuiuiugs wu
authdnuaglstnlng fuulthndssionisduriiuhi
ngluatifafugs wazn1svzdrananatsundy
Tniangluiiufianduresduiiulisd Fseasduada
1PINNTAANITEARINEAAL LU MsuBunFeTng n13
Tfwnauau nsaneudlunislonsiufionwiannw
A 1Jusiu
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Table 1 Physical soils properties under different land use types in the Mae Kham Mee Watershed.
Physical soils properties Remnant forest Corn field Teak plantation Rubber plantation Home garden Mean P-value
surface soil (0-5 cm)
1. soil hardness (cm) 19.89+1.07°° 25.78+3.56 ° 25.85+1.49 ° 25.17+2.56 *° 18.43+6.40° 2302  0.071"™
2. s0il moisture (% by weight) 20.63+2.45 ° 8.5542.17° 9.97+1.31° 13.91£7.95 16.04+3.69°  13.82 0.036
3.s0il bulk density (g /cm?) 0.85+0.18 ° 1.18+0.06 ° 1.25+0.03° 1.1120.15° 1.17+0.08 ° 1.12 0.015 "
subsurface soil (20-25 cm)
1.s0il hardness (cm) 20.26+2.13° 26.30+1.56 " 27.17+1.11° 25.78+1.39 ° 20.30+4.72°  23.96 0.014"
2. soil moisture (% by weight) 17.82+1.37 13.03+1.41 14.11+£2.51 17.48+6.70 20.66+5.24 16.62 0.222 ™
3. soil bulk density (g /cm®) 0.97+0.11° 1.23+0.08 ° 1.17+0.03 *° 1.12£0.22% 1.24+0.09 ° 115  0.118™

Remarks: * = significant at a level of confidence interval of 95%.
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2. auUAnaAlivasnu

2.1 anudunsasne (pH)

fuvu fdadowindu 5.84 HuAad
AgegaAe vgeuUn sasmunde aumaetiu aaud
dn Tsd1lne wazaIue1Inisa dA1 6.75+0.55
6.14+0.07 5.60+0.22 5.49+0.14 uay 5.31+0.22
AIUAINU NANITVAFDUNARANUIINAIULANFIN
fiuag1alitudnfny (p-value = 0.001) haLANUDIAU
a1 fifuadeinfu 5.86 Huilifrigegafe ndouln
5998911A9 @runastnu lsglne @udidn was
AN AR 6.59+0.59 6.28+0.06 5.65+0.20
5.39+0.36 Haz 5.30+0.20 AUANU NANITNAHDU
nadanuIdauLanAsAueE1ldedAy (p-
value = 0.003) Ingen pH vesiulunnituiioglugis
nsaLanoetiaUIunae IA1Ening 5.30 - 6.75 lag
neauUniian pH qaqmﬁgﬂuﬁuwuasﬁudw WARRa
ANNRANANYIAILAZNTYNTUNIULDY dBAAGDIU
M3ANYITEY Ewunetu et al. (2025) wuinen pH
geanludnsssunionninInMsazandunie ng
LagNITUIUNIMILAsUs DMt Teei e
aaduarnulunsnvesiu duaundsiu lsdilne
47U819N157 wazaluvrdnian pH d1nqn
p1nnnsTiiAueddeies nsldadeind uas
nMsgadeduvieing nisinufienudunsadanase
nsnaldsmesvesiiy dafuiiufifiden pH saas
Iiunsusugwhenslayunasiindunieingiite
ﬁuvjmmamyaaﬁmaﬁuuazLﬁuﬂizﬁm%mwmi
L3 LAuTnv I

2.2 Y3u1uAn3suaudunsd (organic
carbon)

fuvn SUsumafueudunidiade 2.09
Yovazvesiviln AuAinfiusuaaiueudunsd
gegame vidouU seanAe @ruvdsiu adidn
a2u813n157 wazlstialue dUSuravndu
3.25+0.45 2.14+0.70 2.12+0.27 1.77+0.25 wag
1.19+0.13 Sesazvesindn a1udifu nan1s
NAADUNNADANUIAANLLANANAURE 19l B a1 Ay
(p-value = 0.002) d@rufuany JUSuruAITUDY
Sunidiade 1.24 Sesavvenimin AuinEiUIuna
A1SUBUBUNIEgegnAe vdaul sesanAe dudn
&n aue1ewisn 1stnalwe wagaiunasinu dusune
WU 2.04+0.51 1.19+0.22 1.06+0.29 0.92+0.16
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way 0.90+0.39 Yosavysnimiin aud1du Han1s
NAADUNNADANUIEANULANANA U1l d Ay
(p-value = 0.013) naN3ANYIUIUIUAITUBUBUNTE
Tufunansliiiug neenlifirnsueudunidgn
wiluRuuuuaziugas dsuansisaninnislafaud
fapsnnudusssund Insavauduvseingainiay
Tuldl iawnfivwaznisdesaalsesdunseansi
Roilas @onndosiu Don et al. (2011) fiwu3inng
Wabuituisssuualugiuiinensnssuyinly
ANSUBUBUNIdanas Lﬁaqmﬂmiqzyl,ﬁawdﬂ
5um§a’;’mquazmﬂﬁumsamaé’]’waﬂmi‘uaﬂuau
1nn1stansiy luniansanudulseilnaiian
mivsudunidenfiandsaenadesiudeiianiaiii
nMsineasBufeaznslansiuvesadaiudedei
L3IN13YEaadunIeinguasyilviiinniseandiatu
(oxidation) %mﬁuauqﬁu donmasdnu Lal
(2005) sgyinnstansiuvinaielasasiefiu vinli
QAunIstosaasaniuouduvasldiiuiilugns
Uam‘da'aaﬂwﬁuauﬂé’ugj%umimmﬂ

2.3 Yuaudumniedng (organic matter)

Auvy SUSunansueudunIdiaay 3.61
Sovavasthmiin Auifiviiudunisinggeando
ngauUn T09a917AD @unasUIu arutdn g
g19n197 waglsdnalne dUSuanyiniu 5.60+0.78
3.69+1.21 3.65+0.46 3.05+0.44 uwayz 2.06+0.22
¥08a5999UNMITN ANUSIFU NANISNAEUNNIARA
wuldauLana1siueg1iltedAy (p-value =
0.002) daufiuans fusuansueuduniciade 2.14
Sovazvonintn MuAfiuinudunisinggegnfo
neau s99asAe @UUIEN @IULNNITT @IUNAT
U1 waglsdnalne JUSuravinnu 3.52+0.89
2.06+0.38 1.84+0.50 1.68+0.67 Wag 1.59+0.27
Zp8az999 M ANUEIRY HANISNAEUNTIADA
WudAuLANA1sAueE1lTud1ATYy (p-value =
0.013) Fawan1sAnwiaenndesiuTuudunieing
Tusuy

2.4 Vsunauvleanadaiduuszlawd
(available phosphorus)

fuvu fusunaneanedaiduusslow
a8y 14.75 Sadndusenlandy Hufifidusuim
Weanefafiuustlovidgeanio arundedu
sesasnde 1591Ine fuitaulrdn aauenamns
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wagndauUn JUSuraitvindu 29.88+21.58
16.62+3.29 15.36+13.06 6.15+1.81
5.74+2.07 fadnfusanlaniy AINa1AU Nan1s
NAFBUNIGARANUINT A NLANASAUee19bi T
Hud1Agy (p-value = 0.140) druAuasdusuie
Woare¥aiduuszloviiede 6.67 fadniuse
Alansu fiufififiusiameanesaiiulsslomigan
fn 15917lnm se9aunfe @runastnu vgeull au
g19N191 wazaIuUndn 13.66+2.53 10.20+7.16
3.93+1.54 3.08+1.72 Ay 2.49+0.43 faaniueeo
Alansy MIUEIAU NANSNAFDUNNERANUINTAIYL
wans1anuedg1eldedifg (pvalue=0.011)
donndesiu Somprakon et al. (2024) finuindn
ssavpuazdiuylumeamiofunieTnggeniils
inunseg19lidedAn way Singtana et al. (2024)
wuindnsarfundeudiefinistesaaisaziiniu
uetemndiluiuuy fafudunietngisdnsava
agluAuuLIINNINAUA1

2.5 Usuralaifeufivaniaouls

e

(exchangeable sodium)

Auvy fvdunalsisuiivandeulaede
4.69 fadnfusenlandy fudnivsualeneoud
LaniUdsuldigean Ao @aue1amis sedaunAe
wgout aundetiiu Tsdlne wariufiaudngn &
USUauninfiu 9.62+15.32 5.13+3.53 4.60+2.49
2.85+1.18 wag 1.25+1.00 Hadnsuseodlaniu
AIUAINU NANSNAFDUNNENANUIITAIULANANS
Ausgeldfideddny (p-value = 0.683) duuang i
Usuradadouiivanudouls waswindu 7.20
fladnfudenlanty Aufndvsualaioui
wandeldgegn fe aundsthy sesamnfo ndeu
U1 @ue1am151 134819 Tne wasituitaudadn 4
USHauindu 17.77+26.46 7.70+4.34 7.00+11.73
2.17+1.36 Wag 1.38+1.88 Nadniuseilaniu
AIUAINU NANITNAFOUNNEDANUINTAULANANS
Aued1slifidedfey (p-value = 0.583) Nan15ANY
wuihSunadleReufiuanasul@ndufuuutasiu
ansfldregluszdumuinuagliunnsaiuegiad
Toddryseninalssnnnsifinu Fauanadednuay
ﬁalﬂmmﬁuﬁuﬁqamﬂmﬁaﬁﬁmwsé’wqmaxhj
drauloifonnusssuef lnoaleineuluaiu
gramsuazngoutrduwiliugeniniiglsidnies
919NN UL UBUNTETNGULAL TTUUTINGN
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yaslddudu vaeiilsinlnauasarutdniaimnian
NSUAMINAULAZNTYLE9ET ABAARDINUIIUYDY
Wiriyakitchanathikul and Kerdchana (2016) na12
Ilwidsudusigiadeudigiuazgnuzdisding
uaﬂmnﬁm’mLLﬂiﬂiauﬁwuqﬂumnﬁuﬁé’a
atluayunaves Phankamolsil et al. (2024) e
anmAuledn (sodic soils) wag teaeslufusinlasu
8vndwaangailiadiu (soil microhabitat) 17AN9
Yadumslifinulnonss

2.6 Usunalnunadeufivanuasuld
(exchangeable potassium)

Auvy fUsnalnuvadeuivaniasuls
\ady 152.49 faanfudedlandy HuAfidusuia
Tnunadeniiuanivdeuldgsanie vdouth 50989
Ao @unday @ruenanns Aufiaauthdn uagls
d17lwe JUSuuLyindu 207.30+101.95
163.58+86.67 161.03+77.35 115.92+53.46 Lay
114.6+36.15 fadnsumenlansy Auaau d@unu
a9 fUsualnuadoniivandsuldiade 109.14
fladnfudenlanty AuAndvsualnunaidoy
Auaniudsuldigeanie aaundatiu sesasunfe
ngaut 1s919lne @auUndn wazaiuenanisd
UTUIULYINAY 174.70+119.30 144.35+111.53
81.7+13.02 76.03+38.59 way 68.93+14.95
Jadnsunenlansy AINa1AU Nan1SANYINUINE
Usinallnunadeniinaniaouldsssuliunansialy
AuvuuazAuans InsAuvuiaedeganinieanin
SnunrvosiuiiufigeiifidunisTnquasusfumien
Wnndduans ndoutuazaumdadudeduuali
ﬁﬂmmm%&mﬁuaﬂL‘U?ﬂlauiﬁqaﬂ’iwvl,é%'rﬂwml,azmu
Undn uaianuuanaiseg1slufidudAgyvieaia
wanaTUsalnunadeufivandsuovsaslasu
dvsnaantadunigludiu wu usluiuasianadls
FeaunsavanvassTnunadouiivanuasuldls
u1nndrgunuunsldifufissediaien wad
aonadeatunuAfelumamieiinuinduugniialsds
Snwrsziulnunadendiuaniudsuldusilaildde du
L387UU (Tanaka et al,, 2010; Nilawonk et al.,
2008) vaiziieafuslnunadouiwanidasuluiiui
Anwgendnauuazieudngninaugauanysel
maqauﬁyuﬁgq FeprsfamuvUsunalnunaidoud
uandeuliildasmsgadonihfulussezen
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2.7 Usurauuaasdeufinaniuasuld
(exchangeable calcium)
fuvy fUsuraweadeuiivaniudsuls
lady 2,373.63 Taansusieilandy Hufiniiusuw
upaLdenfiuaniUdelfguanio ndesnh sosawnie
UMV @ue1ans a@uthdn warlstnalue §
USHUINAY 3,221.50+532.45 2,926.67+1,903.03
2,211.83+773.45 1,760.67+534.64 Lag
1,747.5+361.51 fiadnsusanlansy mud1nu #ans
NageunIsadftAuuanAeiueg i dudAgy
(p-value = 0.792) drufiuans fusuiauaaidoud
wanwasuldlads 1898.43 Sadn3usenlandy Huid
fUsnaunadoniuaniudeldigegafe aundsty
sesasunfAe weaut 1sv1alne audndn uazaiuy
819M151 JUSUULYindu 2,906.75+988.18
2514.25+1,080.11 1418.50+130.22
1,361.83+385.91 Wag 1,290.83+149.51 Haan5uso
Alansu MUEIAU NENINAFDUNNERANUIITAIN
unna1eiuegelifitedrAey (p-value = 0.947) 210
nan1sAnwuindeuUinaraundaduiviunn
unaLdennandsuliganinlsdninauazautidn
Feaonndasfunan1sAN®109 Yao et al. (2022)
wuUSnameadeniivaniasuiiuvwiltuanamiy
svumnudeninsuvesiiuiingh Tnefuiifinsann
5ITUMANIOLASUNITIUNIULDY LTU REYIGTTUYIR
viangf1 1udu feuiinuuaaifouiiuaniuasugs
fign luvaefituidoulnsuviogniuniu W fuf
widoudilaedns fuinues Dudu svdulsuna
wralBufiuaniUdsuanategneday
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2.8 Usunaumunii@eafinaniuaould
(exchangeable magnesium)

fuvy SUsunauundiFendivandeuls
128y 199.31 Jaanfusenlaniy AuARTUSuIw
wunii@enfiuaniasuldgeanie ndeutn seaamn
Ao @IU819N151 @unaauu @aluUndn wagls
17lne JUTUaNNAY 487.54+96.84 168.83+68.72
151.67+60.04 119.67+37.10 way 68.83+3.33
fadnsudanlansy MUa1RU NANITNAERUNIIEDR
nuidanuuanarsiueggluiidudaty (p-value =
0.000) daufiuans Susamundi@eniinaniaesuls
\aae 147.04 faanfudedlandy HuAfidUsuia
wnilleuinanivdeulfgegaie neoutn sesamn
AiD @IUNaIUIY @IUE19NIST b5Ulne Lavaiuln
dn dUTunauindu 324.01+133.34 145.833+18.61
102.17+61.65 85.00+11.43 way 78.17+19.62
fadnsudenlansy MuaIRU NANITNAEDUNIIEDR
wundanuuanatsiuegnelufidedaty (p-value =
0.006) Han1sAnw MU Tdeufivandeulalu
ﬁuﬁﬁﬂmﬁﬁﬂuisﬁwmﬂmaﬂ'ausﬁwqﬂ Inengau
Urldanunndianalufuvunaziuans uanadl
ANNEAyredunseInquazianssuvesssuuTINly
fufifignsuniutios vazdlidrinauasaruindng
Auuniidonfiuaniudsuldmigadunaninnisse
&regauaznisilantdudoidosluiufiaindy
donAaIny Ewunetu et al. (2025) Wuan wunilideu
‘1'7iLLaﬂLU§auimuﬁyuﬁﬂwﬁﬂgﬂﬂiwmwmimiumeﬁ
duniuinquaznsgiausdeies uflussuuinwns
dadpasuniideuanasetiesinidauiieswinnis
qzyﬁashumﬁﬁusﬁml,agﬂmﬁuLﬁ'm
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Table 2 Chemical soils properties under different land use types in the Mae Kham Mee Watershed.
Chemical soils properties Remnant forest Corn field Eak plantation Rubber plantation Home garden Mean P-value

surface soil (0-5 cm)

1.pH 6.75+0.55°¢ 5.49+0.14 ° 5.60+0.22 ° 531+0.22° 6.14+0.07 ° 584  0.001
2. organic carbon (%) 3.25+0.45 ¢ 1.19+0.13° 2.12+0.27° 1.77+0.25% 2.14+0.70 ° 209  0.002"
3. organic matter (%) 5.60+0.78 2.06£0.22 ° 3.65+0.46 ° 3.05+0.44 * 3.69+1.21° 361 0002
4. available phosphorus (P) (mg/kg) 5.74+2.07° 16.62+3.29%° 15.36+13.06 ™ 6.15+1.81° 29.88+21.58 ° 1475 0.140™
5. exchangeable sodium (Na) (mg/ke) 5.13+3.53 2.85+1.18 1.25+1.00 9.62+15.32 4.60+2.49 469 0.683"™
6. exchangeable potassium (K) (mg/kg) 207.30+101.95 114.6+36.15 115.92+53.46 161.03+£77.35 163.58+86.67 152.49 0.553™
7. exchangeable calcium (Ca) (mg/kg) 3,221.50+532.45 1,747.5+361.51 1,760.67+534.64 2,211.83+773.45 2,926.67+1,903.03 2,373.63 0.792"™
8. exchangeable magnesium (Mg) (mg/ke) 487.54+96.84." 68.83+3.33 ° 119.67+37.10 ° 168.83+68.72° 151.67+60.04° 19931  0.000
subsurface soil (20-25 cm)

1.pH 6.59+0.59 " 5.65+0.20 ° 5.39+0.36° 5.30+0.20° 6.28+0.06 " 5.86 0.003"
2. organic carbon (%) 2.04+0.51 ° 0.92+0.16 ° 1.19+0.22° 1.06+0.29° 0.90+0.39° 124  0013°
3. organic matter (%) 3.52+0.89 % 1.59+0.27 ° 2.06+0.38 * 1.84+0.50° 1.68+0.67™ 214 0013°
4. available phosphorus (P) (mg/kg) 393+1.54° 13.66+2.53 ¢ 2.49+0.43 ° 3.08+1.72° 10.20+7.16° 667 0011
5. exchangeable sodium (Na) (mg/kg) 7.70+4.34 2.17+1.36 1.38+1.88 7.00+£11.73 17.77+26.46 72 0583"™
6. exchangeable potassium (K) (mg/kg) 144.35+111.53 81.7+£13.02 76.03+38.59 68.93+14.95 174.70+£119.30 109.14 0376 ™
7. exchangeable calcium (Ca) (mg/kg) 2,514.25+1,080.11 1,418.5+130.22 1,361.83+385.91 1,290.83+149.51 2,906.75+988.18 1,898.43 0947 ™
8. exchangeable magnesium (Mg) (mg/kg) 324.01+133.34° 85.00+11.43 ° 78.17+19.62° 102.17+61.65° 145.833+18.61° 14704 0.006

Remarks: * = significant at a level of confidence interval of 95%.
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3, AuduiussywinsanUARuluNufinasl4
faufiuansneiu

MsiAs1etadeAulneiiasigiuuy PCA
(principal component analysis) A28 Ua 3814
maamnarninadl 9111 11 Jade Tawn annuuds
YRY (SH) AUTUTDIAY (SM) AIumuILLuTes
Au (BD) mnudunsasng (pH) USinuaisueudunis
(00) Vsnaduvedng (OM) Usinamleamesaidy
Uszlowyd (P) Usunaleiisudinaniudouls (Na)
Usualnunadeufivaniuasuls (K Usuia
waadeniinaniudeuls (Ca) wasUiunauuniideud
wanasuls (Mg) Fefarsamuseiuaudnues
fu fiswaviSonsal

3.1 AU (52AUAINEAN 0-5 LURALUAS)

fuvulufiufivdendanuduiussening
anvAnuluiuiinsléfauiiunndreiulddanig
wand1afueg1sdatau laodasunuiinans

a s Y o/
UNUIAUIUU

2Msa15uAEnsIne 45(1): 103-118 (2569)
Thai Journal of Forestry 45(1): 103-118 (2026)

(Original

arwduiusluiuiinislifiauiuansnsfudoauetng
\Wosyiaifieafe Usinauunii@eudiuanivasulsd
(Mg) Baiusinermsses semnluaiumdathu dads
Auiansoenagadiau Usznoudiesine1misvan
fio Usmnamleavesaidulsslond (P) WAZsINDINT
s03fe Ulnaluifsuiinaniudouls (Na) saudadad
Haddu q Gedreliivgadusinenslid uslide
Husmermslaenss Idud audunesiu (M) 4
19% (pH) USunaiA1susudunie (0C) wazUsuiau
duniedng (OM) uazgavnelulstialne audidn
wazaue1anin Jadeduiuansosnogadalou
Uszneumesinemsvdn Ae Usinalwunaideui
wanasuld (K wazsine1missesAeuTuIm
wpaBeufiuaniudsuls (Ca) Tneitladedusuay
wisveshiu (SH) wazAunuILUUYeIRY (BD) 1du
Hafudu q aduayuauduiusszninauiiauly
nsldfiRuAuaneatuusnaguiuld (Figure 4)
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Figure 4 Relationship between soil properties and different land use types in surface soil (0-5 cm) based

on principal component analysis (PCA).

3.2 Aua9 (52AUANNEN 20-25 LYURAIAT)
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9113504 Laud Uinadewieuilvanideuls (Na)
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winndauduiusivladefursudides dsg
onsililaaeudaau (Figure 5)
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Figure 5 Relationships between soil properties and different land use types in subsurface soil (20-25 cm)

based on principal component analysis (PCA).
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