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Abstract

The study of soil properties in Ban Pa Miang, Chae Son Subdistrict, Mueang Pan District,
Lampang Province aimed to study the physical and chemical properties of soil in the Miang
tea plantation, Coffee plantation and Remnant Forest (control), and to study the relationship
of soil factors affecting the growth of Miang and coffee. Data were collected from the surface
soil (0-5 cm) and sub-surface soil (20-25 cm). The study plots were set up using the Stratified
Random Sampling method with a size of 10 x 10 m, 5 plots per area, totaling 15 plots, and the
relationship of soil factors was analyzed using the Principal Component Analysis (PCA) method.
The results of the study found that the soil hardness of the Miang tea plantation in the surface
soil and sub- surface soil were the hardest, resulting in less moisture and a very acidic pH. In
the Coffee plantation area, the surface soil contained the highest amount of nutrients (P, Na,
Ca, and Mg), and the Remnant Forest contained more organic matter than the Miang tea
plantation and Coffee plantation due to the long-term decomposition of plant and animal
remains. The sub-surface contained sand, silt, and clay, which were not much different from
the surface soil. When analyzing the relationship between soil factors, it was found that
different land uses affected the amount of nutrients and physical soil properties, including the

fertility of soil in each area, depending on the parent soil. The management of the Miang tea
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plantation and coffee plantation areas is a way of using land that can create jobs for farmers
in the area. It also has ecological components that are a form of agroforestry that is suitable

for soil, water, and forest conservation, allowing people to live together with the forest

sustainably.

Keywords: Soil properties; Miang tea plantations; Coffee plantations
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Figure 1. Study area in Miang Tea Garden (MG) Coffee plantation (CP) and Remnant Forest (RF)
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Figure 2. Sampling plot of Remnant Forest (RF), Miang Tea Garden (MG) and Coffee plantation (CP)

AnwinaanTRauanenn liun enusdfulusuueunfuduu (0-5 wufums) uazhudu
a4 (20-25 wuRlng) leelyiaiedile Yamanaka - type push cone penetrometer uazinaugulufiu
sewaadile Field scout TDR soil moisture Ingld38n1suiudayaves (Sakurai et al., 1995)

[ (Y ! a ¥ a v 1 [
n1siiufegeauLuuTUNIulasiasiunglunUasiieg1auunn 10x10 WS Iagiiy
A9E19AUTUUY (0-5 LUUALUAT) wazAUTUAIT (20-25 WwuAuns) Tulsazulas viin1saaniaAa
feg19Aune 5 9a WidnAu dmdnuszana 1 Alansu sandu 18 dregs iiieleszvinauandinu
leun aun1ARuMsIe (Sand) n3euds (Silt) wagAwmies (Clay) Aaudunsn-ang (pH) anmnisun

I 1vesansazatufu (Electrical conductivity : ECQ) Usuaudun3eing (Organic matter : OM)

Volume 22 Issue 1: e0220105 6/13



21SaNSINBAOSUISFIIS

ANURAUaINYNRBY N wazudauUn dnudwmiies
ISSN : 0859-3027
ISSN (Online) : 2730-356X

AuglunswaniUasuyseauan (Cation exchange capacity : CEC) 599@1w3an Lawn bulpsiau
(N) Woanosa (P) Inunaidoy (K) wagsmesdusenaulaasy (Na) waal@uy (Ca) wunildiey (Mg)

o vieaUURnsAuuazdy AnTNEANTIUMSINEAT WNIne1aeusly

n3AATIEVtaYa
mﬁusmzﬁm’mLmﬂghasuaqqmauﬁ’aaumﬂmamwuazmqLﬂﬁimﬁuﬁLLUaQLﬁUﬁaasm 3

wUas tngldlusunsudniagy SPSs
mMlegianudiiusvesnuanTRtulassgemsiufudennasyivlnveudss Tagld

DUATILAUUU (Principal component analysis : PCA) lnglglusunsy PC-ORD version 6.08

HaLAZIR150]

anauTRRuIInsnmuazaiiluiuiinauth sauvidles uazaunium

anautAnulufiuiiausuiies Truduniles Auduumdemsvesiieildluninaiaivle
nMsiRuiLIsamIzaudmaiannivlavewiles nnsAnuauaniRumaaiisigemislufu
Fuvudniluajasddganinfutuans uaznudr Tufuduoudu Sermnmdunsn-rsosdiu (pH) Tu
Muftarurndodidwingu 4.75 wansisnnudunsadaunn (@2 pH 4.5-5.0) Tuiuiiarununiu
neouUn AAwviniu 5.56 wag 5.32 uandsaninvesnnadunsadn (9 pH 4.5-5.0) Anuaansaty
nsuanABUUsEqUIN (Cation exchange capacity : CEC) e Anuanansavesanslunmsgainuas
uanBsuuszquan wuin wuitausides auniul waengouih fandilndiAsstuilAogsening
19.98-25.96 meg/100g ag/lusyAu Urunals (s¥Au CEC Y1unane 15-25 meg/100g) UTu1a
Sunseing (OM) Tungeatrfiduniigrogseninedesay 12.45 uanafsUdinadunieinggaun
(52U OM gaann >4.5 %) dhuluiiufiarusflsauararuniuifuiiin OM wihiudosay 4.3 uas
4.04 uanadTuuBuniIeingas (seAu OM g9 2.5-4.5 %) 5I91vIvean taun lulasiau (N)
woavloa (P) Inuvalden (K) wuin drusimevnsiivannsathluldusslovdls dwmsu oavloa
(P) voaituitarumuvdanniian Wiy 11.72 me/ke fodregluszduuiunas (P Urunats 11-15
me/ke) Tuluflaruriies wazndeutn danlndiAsady TnefiAwvndu 9.48 uaz 9.01 ma/kg
AIUAIAU ?fﬂﬁad’lasﬂuizé’uﬁﬁ (P #1 3-10 mg/kg) Inuvaidey (K) fdudrdnlunisiadoudie
Ao oNaNANIINNTANATIEALAY WU Aiufiadusides uasvdoutndalndiAsty o
lu9 138.80-150.90 mg/kg agluseaugann (K gwinn >120 me/kg) Tuflufiarunun A
114.89 mg/kg agluseaugs (Kga 91-120 mg/kg) drulwifey (Na) it ddalunisadng
a1sUsznoudunidlulasiau vhlvinisugsenmsvesiivldauysaidu wudraauniud ferunniige

Wiy 9.13 me/kg agluseaunianuin (Na aunn <23 me/ke) Tundenun wavatuvuides daog

]
v A

U7 22 atiut 1: 0220105 7/13



NARESUAN AGRICULTURE

JOURNAL Soil Properties under Miang Tea, Coffee, Forest at Pa Miang
ISSN : 0859-3027
ISSN (Online) : 2730-356X

581119 0.20-0.60 meg/kg aq'luﬁzﬁuﬁﬁnmﬂ (Na #ha1n <23 me/ke) 5921155049 LokA upaLTe
(Ca) wunililen (Mg) wuiuaadey (Ca) Wussiuszneuluansiidountusadlifaiu vaelunisuus
Wwad MananasMenvensdn wartslieulvdunssinheulddty wuitlufiufiausndes
wazngeuU JAWVNAU 265.30 Lay 380.19 me/kg agﬂuszﬁ’uﬁﬁwmm (Ca #an <400 me/ke) wae
ﬁuﬁmumm\lﬁmmmﬁqﬂ WU 754.86 mg/kg agﬂmzﬁuﬁsﬁ"ﬂ (Ca #1 400-1000 mg/kg) wunTidey
(Mg) ¥iltanmanudunsa-scluead womnzdielunmssenveaudn wuin luiluiiauniun uas
neout Aeglugie 151.38-183.24 me/ke agluszauUiunaa (Mg Ununans 120-360 me/kg) way
mwmﬁmﬁaaﬁqmﬁﬁwﬁﬁ’u 88.98 mg/kg a&ﬂuszé’uﬁﬁw (Mg %1 36-120 mg/kg) (Table 1)
ﬂmamﬂ’ﬁﬁumaLﬂﬁmaﬁwg'uuuﬁizé'fu 0-5 WufINg wagdua1s 20-25 iwufiung wui
nsldusslovdaniuitluguuuusing q ddr pH AlndiAssty TnsAudanudunsnsuusanniady
nsaLdntfos Tudwvesrnuanunsalumsgadauazianivdsulszquinuazuiinuduniedng lu
ygouthiiuniign Ssaonadeatu fusind uazansan (2550) Auildvhmainuasen CEC Suunli
Andnauidu Immawwauﬁﬂqﬂﬁﬂiammm \leannnisanaswes pH lufu wazluAutuuues
wuUSinaduvdsagunnninfutuang ianndimstusuesawiinluldl naesausinfisiiunaquet
vuidu Weaaneiisilviinsavandunieaglufuuy dnlufudsdinisavauvonauiudiutes
flurfordsin s inudunssngindt (undlnn wazanie, 2562) FeilnasensazanvossInoIvs
lufuissmemnsvdnuazsmemsseslufiuficauniuenavatueagniedoudiseanainiiud
nsinuaslugukuuvesrandn lagianzlnunadoud ivlasusnemsannnisaaefinntiegng

a

Wedadldigane wnzideldiinnmauny viauanlivuigaseraviliiivninsinemisia

TWUEANG wazAngan (2550) Faiimslideiniisiumedamalvidsineimsuieiinniiarganinfiunau o

be .

=t -

Fenufaurilesdusndnsiiviulilng Bluaurifisadielisuen Jsaenndesiu wste (2536) 9

finsfnwinisinnisaruvilissmduldivgjaglndeundudedusurecdeluld Inglisinislddy
emansvsedenon Jevdnlidiuduies yenainddmuitluamurieddrosiivuasdmgiuvse
Tsafiy fsudslilalansonuasialiladunafisean mwindeulagsou

a1 1

[ a 3 d’lj a 1 1 =K A (%} ‘ﬂy a
AMULTvBIANTUUY Tuiuvgeuy wudndidnwaesiugey dewvinfu 7.63 Wunaiuy
e wazatuniwn aglussaunlndifesiuie 3 Wui ag danviadu 15.96, 18.75 wag 11.75
o o o & a . . < [y a 7 A ' ! @ _a
AIUEIRU NSInANNTUIUAY (Soil moisture) WUNITIAUSHIIUBIUNINNT LA IUTDISEWINBIARY
' & a v al v v @ X A & ' ' a
WUl ANNTReRueglusEaunlnalAgaiuns 3 Wun lngauduveswmdenun aduyuiles Lagaiu
Al favindusesar 1.53, 1.26 warl.54 S894Ua6U N15IAANULTWBIRY karn1sInAIUTY
a a v P Y a (Y] Q’Jl dy A a Q’Jl 1 ~ [ a a I3 I a e’./’
YIAU UANWULNINAALINUTIS 3 NUT AUTUANNTEAU 20-25 WURLLAT 2LANUBIININNTNAUTY
A U a A a 3 I 1 5 Y a a a a = [ P a 1
VU 0-5 lwuiiuns Lesnlududuuutudivestumhauiiusunudunseingigs In1sedee

dangvesduvseinguarivauiuegiauevilinuinnusiuge (5vdy uazamy, 2564) Tuunaiuy

Volume 22 Issue 1: e0220105 8/13



21SaNSINBAOSUISFIIS

ANURAUaINYNRBY N wazudauUn dnudwmiies
ISSN : 0859-3027
ISSN (Online) : 2730-356X

LﬁaaﬁﬁmmLL%aaumnﬁqmLLazﬁﬂfam%ijﬁﬂ'm’;umLW\ILLawsiauﬂw g1ainINAsAdRiviivntinauy
yhlvlauuazuanafidudaifulasnsidmalidinssemeoguuifusasanan Jeilvauudenin
wagfinnuduiiuduuuiniifuduans sufdnvuzveadefuffinadenadsuuamesiiui &
donndediu 013U uavAme (2580) nuin enulifinasensiesaiuln wasnandnvosiivlagnsaus
Hutiadovileiifldumunuand@ning 9 vesiu 1wy msgm%ﬁw ﬂ?iﬂﬂﬁUﬁﬁﬂﬁg\‘lﬁlﬁwﬁ’]@EJ’]‘W]SLLag‘ﬁ
Husinomnsvesiis n13Basn msiemeinia wazmsuanivasuieluresineeslufiu Wy
fofu (Soil texture) wansasdUsznaudamenimyasAufidnyusuandsty Tagoynadi
Tvgiigafe syniAnse (Sand) sesaundseymanseuts (Sit) wageyniavnEnfignfeaynn
Fumilen (Clay) wuidutuuulufiufiausidles aaunud uasndeuth freunansiewinfiusey
ag 43.32, 37.30 uaz 31.05 diusyniansieuds dawvinduiesas 8.80, 19.58 Uay 16.22 Lagayna
vnadniianfieouniafumien dawiiuiesar 47.88, 43.12 wag 52.73 \iefuvemegontn way
aurideadinnuuandisiusmeyniavesiu lufiufiauridios suniu wagvgeun fdeyna
N8 dewinuiesay 43.32, 37.30 wag 31.05 diueuniansiguls dawindusesay 8.80, 19.58
uay 1622 uazayniauindniianfeaumaiunie deihtudosay 47.88, 43.12 uag 52.73 iile

a ! 1 -dl I ! U a
AUVDINYDUUN HAZEIUTUNGIUAITULANANNNUAIUDUNTATDINU (Table 1)

ANNFUNUSYDIAENURRY
a (3 % ¥ . . . L4 % a a

nsas1eitade Taaled PCA (Principle component analysis) Inglddadanianiivnsdiu
FUUUNTEAU 0-5 Wuhuns tneldtdadenaaiivesiu vis 13 Jade laun pH, CEC, OM, P, K, Na, Ca,
Mg, Sand, Silt, Clay, Soil hardness wag Soil moisture JadeAuluiuiigrus L geviLanioaniay
FaLau lawn K, Sand way Clay Jadsauluiunaiuniunfinansooniaudaau lawn Na, P, Ca, Silt
uag Soil hardness Tudruvesadsauluiuiingonyn Muanioaniaudalau taun OM, CEC, pH, Mg
waz Soil moisture tflasa1ndin1seysny¥un Josdulndn uaglusinissuniuvemtauwi lidald &

[ t:l'

ANUEANaNYIAl AN Taraves NN Iwmau lviivsinadurseingias dwaenndesiu 913y

q

a a fa

uazAny (2540) wuhantRnaaiivesdudnlngifnannsyaanesvesialsl Tuls gdunidhu uay
Amzindeudy 1 Usgneuiu dutudunisTnguesiuiadudmnisivhlnauluwdasiosifiaus
maaisnafuly Fsiuiifinisanasves pH Tufu Sl CEC mninduiiduln lnsansiu
fivnsinenseaiiostu nste wazneddng (2542) (Fieure 3) futuandadenvlufiuiiaueflod
LERPIDDALAUTALIN oA P, K, Mg, Sand W@z Soil hardness ‘LuﬁuﬁmumLLWﬂaé’aauﬁLLamaamﬁiu
Forau 18un Na, Ca uaz Soil moisture wavluitufinegssrtaseiuiinanseonaudaay Taun OM,
CEC, pH, Silt waz Clay @onnasinun1sAneved 35ty wavany (2564); Lattirasuvan et al. (2010)

waz Tanaka et al. (2010) MsldusglevuinaunuansasiuagdanaUsuIuvewmIneIms wasaud

]
v A

U7 22 atiut 1: 0220105 9/13



NARESUAN AGRICULTURE

JOURNAL
ISSN : 0859-3027
ISSN (Online) : 2730-356X

Soil Properties under Miang Tea, Coffee, Forest at Pa Miang

AUMIFIUNEAMALANGNAY kazAUgaNadysalvesiuluLiariunazdued fiuTngiuni i
(Figure 4)
o
éAK Mg
N
c2
M3
M2
F2
—— M4F3 Cc1 Axis 2
7= F. 5
ﬁVpF ca
Silt Cc3
pH
o W] ey
- M5
Ca
A
Figure 4. Principal Component Analysis (PCA) at Sub-surface soil (20-25 cm) of soil properties

of Miang Tea Garden Coffee Plantation and Remnant Forest
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Table 1. Soil properties under various land uses

Arithmetic ~ Remnant Miang tea Coffee
Soil properties
Mean Forest garden plantation
No. Site
15 5 5 5
Surface soil (0-5 cm)
1.pH 5.51 532 ab 475b 556 a
2.Cation Exchange Capacity (CEC, meg/100g) 21.31 25.96 a 19.98 b 23.40 ab
3.0rganic Matter (%) 8.535 1245 b 8.82 a 8.57 ab
4.Available Phosphorus (mg/ke) 56.58 9.01b 9.48 ab 11.72 a
5.Exchangeable Potassium (mg/kg) 135.49 150.90 a 138.80 ab 114.89 b
6.Exchangeable Sodium (mg/kg) 7.11 0.20b 0.60 b 9.13 a
7.Exchangeable Calcium (mg/kg) 672.26 380.19 b 265.30 b 754.85 a
8.Exchangeable Magnesium (mg/kg) 150.72 151.38 ab 88.98 b 183.24 a
9.Sand (%) 45.50 43.58 a 4372 a 39.15b
10.Silt (%) 11.03 8.00 b 8.80 b 1333 a
11.Clay (%) 43.45 48.42 a 4748 b 4751 b
12.Soil hardness* (mm) 13.52 7.63b 15.96 a 11.75 ab
13.Soil moisture ** (mm) 1.56 153a 126 b 1.54 a
Sub-surface soil (20-25 cm)
1.pH 5.15 4.85b 4.45b 6.16 a
2.Cation Exchange Capacity (CEC, meg/100g) 14.34 16.37 a 16.73 a 991b
3.0rganic Matter (%) 4.22 4.19 a 4.43 a 4.04 b
4.Available Phosphorus (mg/ke) 2.75 3.00 a 3.14a 212b
5.Exchangeable Potassium (mg/kg) 58.86 30.28 b 4791 b 98.40 a
6.Exchangeable Sodium (mg/kg) 0.41 1.02a 0.20 b 0.01b
7.Exchangeable Calcium (mg/kg) 91.81 30.22 b 31.55b 213.65 a
8.Exchangeable Magnesium (mg/kg) 42.87 4.45 c 1279 b 111.38 a
9.Sand (%) 37.22 31.05 43.32 37.30
10.Silt (%) 14.87 16.22 a 8.80 b 19.58 a
11.Clay (%) 47.91 52.73 a 47.88 a 4312 b
12.Soil hardness* (mm) 15.68 14.96 b 19.21 a 1287 b
13.Soil moisture ** (mm) 2.13 222 a 1.93 b 2233

Note: MG = Miang tea, CP = Coffee plantation, RF = Remnant Forest. *Soil hardness was measured using a Yamanaka-
type penetrometer. Smc = ** Soil moisture was measured using a TDR Soil Moisture Meter. Values in the same

row followed by different letters are significantly different at P < .05 (Duncan’s multiple comparison test)
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