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Spatial variability of extractable potassium in sandy-paddy soils in Northeast
of Thailand: study of optimal distance between the sampling points
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ABSTRACT: Information on spatial variability of potassium (K) extracted in soil is an important for
rice cultivated on sandy soil. To be able to manage the soil correctly, appropriately and precisely,
so the distance of sampling points is an important factor. The objective of this study was to describe
spatial variability of the concentration of K in sandy soil and to assess the appropriate distance
for sail collection using geostatistics. The study was conducted in Phra Yuen District, Khon Kaen
Province. There were 5 study areas, included the rice planting area for less than 5 years (N1 and
N2) and the planting area for more than 30 years (L1, L2 and L3). Each site, 100 of soil samples
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were collected according to the stratified systematic unaligned sampling method in 5x5 m grid size
in the area of 2,500 m® (50x50 m). The results showed that the variation of K concentrations in both
areas were moderate to high, with an average value of 167 + 57, 201 + 71, 134 + 27, 107 £ 38 and
103 £ 40 mg/kg for N1, N2, L1, L2 and L3, respectively. The semivariogram shows that the spatial
dependence of K concentrations were high in N1, L1, L2 and L3, while N2 had a moderately level.
The results indicated that the optimal distance for soil sampling were 8 - 90 m and 3 - 44 m for the

rice planting area for less than 5 years and the planting area over than 30 years, respectively.

Keywords: potassium, semivariogram, geostatistics, precision agriculture

unun

Aunselunianziueanidaunilaas
ﬂi”mﬂlmmua‘w 8,534,794 13 (NaumuNAY,
2548) mmu%mnﬂhLﬂuwuwmmumimwm
Ineanzundng mummwhﬂ@ﬂmquuumm
mmmiummmummmmm@%mmﬂ@ﬂumm
mmimmmlumﬁmmmmiw UNSLT N AL
AN (NINATINTINERAT, 2545) WLﬂuwmmmmma
sminunaFenllifunnge  esnilmudy

LN UIUNNFH N LD AT S e WiniTas

wloun definduuuastihvinuesndadng uay
inaenfinga198191sANNIZLIUNNTALATIZ LAY
(Marschner, 2012; Oosterhuis et al., 2014) G
Iuaninunadanlyiiaeanaazinlinanan
wimmmmwmfaumqmum NaNARADlIANAY
3.81 nn./13 denansenusedomdinudsmgia
s Bunmenisedaisensdesiumam
fiasmsniedsean @1inauATEgAAnITINEAS,
2562) @nmumﬂmwuwﬂaﬂﬁmqLﬂm.,,ﬁ LA
mqmuumﬂﬂmmmnuwﬁmmmmiwmmmm
TiAnauudsUsauideinunaeasnnaIunsge
(Yanai et al., 2007; Bogunovic et al., 2017) A
tudiayandrAnyilsznimmilediniunisanauau
Apnnsuieiunananiie - Aedayaszduaiu
wilssauidanunresinunadannannliluau
aelutaqiiudenaunan
Tnavialdnisfinwanautsdsuresamnis
Ml Ea DRI (Sumner, 1999)
agnalsfmunisdanmdanssaandsllanungmg
eduelinsaunguéviunslflselamivesdianya
peiaaNysnl

A o ¥ o o
Lummﬂmmmmgamqm“uwuﬁ

=3

ﬁqﬁ”uﬁ?‘iiwdngﬂyﬁqmm A183dR3AaNLA
NIUAAUTRRTUAINEI TN T AUAT AN
zﬁ”mﬁuﬁsi@Lﬁmﬁummzmwﬂqll,mzﬁﬁm\ﬂ At
nadnEANuLsLmwdsiunauiufieddimatia
NNBIATA (geostatistics) snTaeidiniiaaENe
aneruzANLLsUsIu TN AT e AN RN AR
AussnanalnenisasringslannsuainAany
duiutressraznauazANulstuteaniR
naalauniNgiasNeeiuaAMAN LT AN
wssou@enuinandu Wy ssduandiniug
FeNun wazszasnanmnnzan lunaiuiesng
(Clark, 1982; Webster and Oliver, 2001; Yang et al.,
2011; Oliver and Webster, 2014)
fmadevanayil Al ssalatiAlunisdnm
AL T e ua s sz e sz an T
NM9LuAY8LN98981AB M IUAN TR NT LAY
v Tulmsiau (N) uaznaanesa (P) (Liu etal., 2013)
9a075) WA 11 AR (Zn), Neaund (Cu), unnilg
(Mn) uazwian (Fe) (Shukla et al., 2016) 9uvi9
Buvizdaniveuludin (SOC) (Wang et al., 2015)
wananidaldlun1sAnsaniiauninacdes
fuAunelfaninazeanas e AN lnin
(ECe) uazArdndaunisgatinlnnen (SAR) 16
8nfiael (Phontusang et al., 2014; wafing uay
Az 2556) dayamantiansnsaldidunuinigly
M NUHUNNINANTAUMAZANNT0 TN IUNUNNT
\ufratspune AN AdnEnIT AL T
siunressuiAnaaiinulfetnedils@ninm
anistaaanAnldanelun1seennIAgun (Antwi
et al, 2016; Shukla et al., 2016; Phontusang et al.,
2017) muuma‘mﬂmmmmmﬂummL‘Wﬂﬂm:m
mwLLﬂiﬂmumwuwLL@zi:ﬂxmwmmmu‘Lu



KHON KAEN AGR. J. 48 (6): 1266-1275 (2020)./doi:10.14456/kaj.2020.112.

A9 ALA9RE199n13AN N TN AT NN &R 16
Tuiunaaldlgninnaasnianyduaenidasmiie
el a9cians

A8N15ANEN

¥

NUNANE
& Ao

fuinanisdneseaglugrinensziu
'%’Wf‘fmfayl,l,riu Wim 16°18" 23" N 102° 39’ 05”
E divuinvianue 172 mz.nu. ddnwouzqidseing
LﬂummmLmemmfn"Lmmummmmmﬂ

Aziuaan ﬂ’ﬁi‘ﬂﬂ‘]ﬂ’]ﬂﬁ‘ﬂ%ﬂ?ﬂ’]i‘ﬂﬂLﬂ@ﬂWH‘VW]

Legends
#Z Ban Phai series (Bpi)

1268

Wuhunse 1Hun ganuiiuld

v

(Bpi) wazmAmY
AYEN9LR1 (Don) ﬁaum 5 uvs aanmsdunenl
mwmmmwmwuwwumLﬂuwuwﬂmmqwu
reiznaINnTlgninasineiy Tmmmunimﬁu 2
1lszinnie Wuwﬂaﬂmqﬂmwumﬂmwﬂ a1
tlaendn 5 I (new agricultural soil, N) 41uau 2
Wi ([FuAuUN N1 waz N2) uazivunilgninend
PEUZIIAENWUNINNGT 30 T gong-term agri-
cultural soil, L) a7491 3 wits (Fuauun L1, L2
ua L3) (Figure 1) uazyinmisdunisnlinemans
memwumL'w'a“lwmumrwnﬁumm‘wmum
TuuRAnE

f’

B new Agricultural Soil

[ Dong Yang En series (Don) <> Long-term Agricultural Soil

Figure 1 Study areas in Phra Yuen district, Khon Kaen province

NNSLAUALBLEINAULAZNITILATIEANILAN
URIAU
Aniunsiiumaet1RRluAe N E 8
2562 Ineusiazuviaiiusneenemufaedanisgy
lunsa (stratified systematic unaligned sam-
pling) 21417 5x5 1. luRUNIUIA 2,500 A2.4. (50
x 50 2.4.) NTAUAINAN 0-15 TH.979U 100
Aaating  (Figure 2) mmmqumfammwm
500 faeeie anntiurindaesaRuTanueliis
anludtanaztinldunlaeldinseundunazion

Bhumzunseng 2 ww. uazth ez
Tnunadennaninli (extractable K) luiiaalfiis
n3lpe 193 Ammonium acetate method (Doll
and Lucas, 1973) LL@;ﬂ?:Lﬁuizﬁumﬂmﬂu
dsrlumivesinunadaninaialéluAuniuinost
NIAULNTRY 1B (2547) utkaiflu 5 seal A8 A1
1N (K30 1N/nn.) AN (30-60 1n./nn.) Uaunang
(60-90 HN./NN.) &3 (90-120 N./NN.) WAZGININ
(>120 1n./nn.)



1269

LAWNERAT 48 ALTUT 6: 1266-1275 (2563)./doi:10.14456/kaj.2020.112.

B

Figure 2 Stratified systematic unaligned sampling in 5x5 m” in area of 50x50 m” grid.
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Table 1 Descriptive statistics of soil potassium in different study areas

D Skewness
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. Degree of
Classify  Study Soil min mean CcVv .g. ) log-t
. o . (mg/ (mg/ . variationin ~ Skewness  (log-trans-
site site”  series” () (mg/kg) (% soll formed
kg) kg)
data)

E N1 Don 100 427 167 57 34 moderate 243 1.27
23

o D

< ®©

2

% N2 Bpi 76 430 201 71 35 high 0.93 -0.21
‘g) _ L1 Don 41 221 134 27 20 moderate 0.35 -
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[ —

& £ L2 Don 50 227 107 38 35 high 0.89 -
o 3

g o

— L3 Bpi 31 216 103 40 39 high 0.65 -

N1 and N2; study sites of new agricultural soil which the used of land less than 5 years. L1, L2 and L3; study site
of long-term agricultural soil which the used of land more than 30 years. “Don: Dong Yang En series, Bpi: Ban

Phai Series.
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Figure 4 Best-fit semivariograms showing relationship between distance and variogram of soil po-
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Table 2 Semivariogram parameters of soil potassium concentration in differing study areas.

Optimal
range/

Classif Stud sol ; effective distance Y
assi u oi range o nugge

Y y model nugget  sill ¢ , range”  between the 99 R
site site  series influence ) sill
(m) sampling
(m) oy
points™ (m)
27 © N1 Don gaussian 0.04 0.70 209 363 90 0.06 0.94
5 —

z = N2 Bpi spherical  0.08  0.13 32 32 8 0.61 0.89
§; = L1 Don gaussian 354 2,818 102 177 44 0.12 0.90
E 3
2 2 L2 Don spherical 379 1,582 13 13 3 0.23 0.62
-~ L3 Bpi gaussian 853 3,605 75 130 32 0.23 0.97

" “range” for spherical model, and “range of influence” for gaussian model. ¥ For spherical model, effective range

= rangex1. For gaussian model, effective range = range of influencex1.732. ¥ Optimal distance between the

sampling points = (effective range x 1/4)
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