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Using Geostatistics to Assess the Potassium Fertilizer Rate in Paddy Fields
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Abstract

This research aims to study of the level of potassium (K) extracted and recommendations on
the rate of potassium chloride fertilization (K,O) (formula 0-0-60)according to the Department of
Agriculture using geostatistics and Kriging interpolation.The study was conducted in Phra Yuen District,
Khon Kaen Province. 5 study areas were selected (2,500 m?” each area), included the rice planting area
for < 5 years (sites N1 and N2) and > 30 years (sites L1, L2 and L3).The 100 soil samples were collected
each site and analyzed K in the laboratory and imported to the GIS software and generated
semivariogram models and kriged maps. The results showed that the rice planting area for < 5 years,
both areas (sites N1 and N2) was entirely high K content. So, the K,O were not required. For the rice
planting area >30 years, the different level of K content appeared in these areas. Site L1, the K content

was high to moderate level, in area of 11 m°of moderate K content, the K,O should
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be applied at rate of 0.03 kg KCl/rai. Site L2, the K was high to moderate level, in area of 746 m” of moderate K
content, the K,O should be applied at 2.33 kg KCl/rai. Site L3, the soil was ranging from high to low K, the areas
of moderate and low K level area 1,026 m”and 216 m’, respectively. So, the K,O should be applied at 1.35 kg

KCl/rai and 3.21 kg KCl/rai, respectively.
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Corresponding author; email address: porntph@kku.ac.th

AN

o o '

Inunaidan (K) faanudrAsaninasoiauinaasdiaduednaunn winauldsunn K 2l

o

WENAARANNNABINIFUDITN0 AZdNA LIS RIIN1989LAT LT LAIAAAILAZ NI TN UIULTAS 14N1T
wigyinimaesdnoetluaninzining (Oosterhuis et al., 2014) luTaqiiunsmsnsaniludasianinag g

flaailudngngs inlifununisnangeninlldag nnddeyaaniuzuazaanuulslmunesaniimaug

9

'
= ¥ |

=~ a o a o o o 1+ =
WNendad [ Uuussevisivg luss Inanizsyau K luin uazaiuzingnsnisldilainunaimes

aaalss (K,0) Tuudatadudayadidnilsznisuiiesnainnsoldiiunuwinildindaanig dndde drus

nsilfuiphunazarunsnldlunsuusininemsnsdnnisnislaijaie s nandin
nistszgnsldssdiatmdiundunuanlunis@nemiedulgiaansuas@uanden gy

NMSINEATUUULHUEN (precision agriculture) lNaANEanuzuazszAuaNiiul s Tagfaassnnemng

1uAu (Vasu et al., 2017; Bhunia et al., 2019) amaiiaiiazldaniuailawnsy (semivariogram) LW Lg A4

ANNANNUTTZUINTzen A LANNLLTUT9U (Oliver and Webster, 2014) wazn1sussunnianlugag

. aagj . d‘ a 1 a d‘d a v ai
(Interpolation) kuuATNS (Kriging) anLﬂumiﬂiuuumLﬂnuﬁummmummm (Phontusang et al., 2018)

Tuifaqiiuiinads laiumaiiaiillldiuatsunsnanaina ldidunuimiesnisdanisnisladalununesned

¥
=

U5v@NENIN (Vasu et al., 2017; Bhunia et al., 2019) AtunNsAn#ASHAdnglszaeiina@nming

WNTNTLANENTINUNNTANI AN LN LN VBT AU AN T BL L Ta 89 K WATAANILNUNLATANTINWE A

ABzLNNIgldile KO muATaATIzinu

2873



v
o

MIUITLIITINGILALTR AT 17 WMNANLANEAIAIARAT NN UNIUAL FUT 2-3 FunAN 2563

L4 aa
aUnsaluazlaanng

NuiAnm ABnsiiumladiaRuLaznsItATIzEnATiTasil
nesaglulansnensziu Sandnreuuniu Win 16° 18’ 23" N 102° 39’ 05" E Ui

1
a

UNA 172 F9.03. TIN1IARALRENALALIGNT9MHNA 5 uhe ANNIENNHAINHAIN I TBINUANUAY
duiungndranfszazinainisdgndnosineiu lnaaiuunlsidu 2 dszinmae iuidgndenldniuindu
v 1 . . o 1 ?.\l/ o dgl dl 1 dld
sraIzATeendn 5 1 (new agricultural soil, N) 71424 2 b9 (TUATLLLN N1 ey N2) mewuwﬂzgﬂmfmu
F2ELIANENIUIRNINNTT 30 T (long-term agricultural soil, L) 71491 3 Wit (Tuawun L1, L2 way L3)
a I a ¥ 1 . a . °o A 3 o 1 a
LL@zL‘fluqmmumw AR qmmumu"l,m (Bpi) kazianueNeatal (Don) (Figure 1a) ANUUNITINUAIDENNAL
TulhaulnEnel 2562 Aoadsn1sgulunsn (Stratified systematic unaligned sampling) A11A 5x5 3. Tu
g . ~ o = . A A & o ,  a o
NUNVUIA 50 x 50 M3.4. (Figure 1b) NILALAINNAN 0-15 BN MILAANUNANEIALAIDL19AUAWIU
. g J2 . . . . . N X ddas =
100 AN (FINNUNTINNA 5 LS 500 A28LIN) LAaSNINIIENA BN EATNIIR TSN LNNE I T1LDa
a \ a T = o \ a A a - = A o ny aaa
NANITNFANTARNIUNT nTlsTENFRet N RuNeRAT s INA T NNanm e (extractable K) Inald3a
Ammonium acetate method (Doll and Lucas, 1973) kastssiiuseauaauidutlszlagians K Tuaumau
WNEUTIRINTNAITINNTNEAT (2547) R 3 s2Au LAWA 32ALAN (< 60 mg/kg) F2ALILNUNANS (60-80 mg/kg)

UATITALGY (>80 mg/kg)

50 m.

3 T
A o] o] | °lo w4 [ 20 I
| 50 m |
Legends
VA Ban Phai series (Bpi) B New Agricultural Soil @© Sampling point
{1 Dong Yang En series (Don) <> Long-term Agricultural Soil
(a) (b)

Figure 1 (a) Study areas in Phra Yuen district, Khon Kaen province. (b) 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.

min  max mean SD Degree Skewness
Classify  Study Sail cv of (log-
y " Skewness
site site series ( mg/lkg———) (%) variation transformed
in soil data)
<5 N1 Don 100 427 167 57 34 Moderate 2.43 1.27
year N2 Bpi 76 430 201 71 35 High 0.93 -0.21
L1 Don 41 221 134 27 20 Moderate 0.35 -
>30
L2 Don 50 227 107 38 35 High 0.89 -
year
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.

Table 2 Semivariogram parameters of soil potassium concentration in differing study areas.

range/
Degree of
Study nugget sill range of effective
Classify site ) ) u ” nugget/sill spatial
site (mg/kg)” (mg/kg)” influence range” (m) Y
dependence
(m)
N1 0.04 0.70 209 363 0.06 High
< 5 year
N2 0.08 0.13 32 32 0.61 Moderate
L1 354 2,818 102 177 0.12 High
> 30 year L2 379 1,582 13 13 0.23 High
L3 853 3,605 75 130 0.23 High

1 ” . p . ” . 2 .
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 *The ratios
of <0.25, 0.25-0.75, and >0.75 are classified as strong, moderate, and weak spatial dependence’

respectively.
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Figure 2 Best-fit semivariograms showing relationship between distance and variogram of soil
potassium concentrations in different study sites. Letters (a) — (e) represent areas N1, N2, L1, L2 and

L3, respectively.
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l High: 430.05

Low: 76
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Figure 3 Map showing spatial variation of potassium extracted in soil for study sites. The letters (a) - (e)

represent areas N1, N2, L1, L2 and L3, respectively.
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(a) (b)
(c) (d) (e)

Legends - Low (<60 mg/kg) Recommendations for fertilizer 6 kg K,O/rai

- Maderate (60-80 mg/kg) Recommendations for fertilizer 3 kg K, O/rai

- High (=80 mg/kg) not fertilizer

Figure 5 Map showing spatial distribution patterns of potassium extracted in soil according to the classification

criteria of the Rice Department (2004). The letters (a) - (e) represent areas N1, N2, L1, L2 and L3, respectively.

Table 4 Potassium chloride fertilizer application (0-0-60) in each study area.

Potassium Study areas”

chloride
N1 and N2 L1 L2 L3

application rate
according to soil ~ areas  fertilizer rate  areas fertilizer rate areas fertilizer rate areas fertilizer rate

analysis values (M’ (kg KClirai) (m?%) (kg KCl/rai) (m?) (kg KCl/rai) (m?) (kg KCl/rai)

<60 mg/kg
(fertilizer rate 6 kg = = - - - - 216 1.35
K,Olrai)
60-80 mg/kg
(fertilizer rate 3 kg - - 11 0.03 746 2.33 1,026 3.21
K,Olrai)

>80 mg/kg
(No need 2,500 - 2,489 - 1,754 - 1,258 -

fertilizer)

Total areas (m?) 2,500 2,500 2,500 2,500

N1 and N2; study sites of new agricultural soil which the used of land less than 5 years. L1, L2 and

L 3; study site of long-term agricultural soil which the used of land more than 30 years.
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