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Soil pH and Nutrient Analyzer for Selecting Suitable Economic Crops
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Abstract
This paper focuses on developing a soil pH and nutrient analyzer prototype designed to aid in the selection of
economically viable crops in Thailand. The analysis includes assessing soil pH and the primary nutrients (NPK)

to evaluate the soil quality for the cultivation of economically important crops in Thailand. These economic
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crops consist of rice, cassava, sugarcane, rubber, and palm oil. This analyzer aims to provide farmers with tools
that enhance efficiency in cultivation, specifically in soil preparation before planting or selecting crops that are
suitable for the specific soil conditions in the area. The soil pH and NPK sensors that have undergone preliminary
accuracy calibration are utilized for soil quality assessment. The measured results of sensors are sent to a
microcontroller for analysis of soil pH and NPK values to determine their suitability for cultivating economically
important crops in Thailand, including rice, cassava, sugarcane, rubber, and palm oil. A pH buffer solution and
NPK colorimetric test strips are used for preliminary calibration of the sensors measuring pH and NPK,
respectively. The preliminary calibration results indicated that the average error for pH calibration was 9.48%.
For the calibration of soil NPK, the average values for nitrogen (N), phosphorus (P), and potassium (K) were 162.4
me/keg, 66 me/kg, and 60.6 me/kg, respectively. These values were within the range of the pH buffer solution kit
and the NPK colorimetric test strip. The soil pH and NPK values obtained from the measurements were analyzed
the suitability of the soil for cultivating the five economically important crops. Consequently, farmers can
conveniently prepare the soil before planting or select suitable crops for specific soil conditions using the
proposed soil pH and nutrient analyzer. This analyzer tool enhances the efficiency of Thai farmers in cultivation.

Keywords: Economic Crops, Soil pH analyser, Soil NPK analyser.
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58 | OK | 23 | OK | 21 | Low | 8.9 | High

46 | OK 19 | OK | 17 | Low | 9.7 | High

47 | OK 19 | OK | 17 | Low | 6.9 | High

70 | OK | 28 | OK | 26 | Low | 25 | Low

70 | OK | 28 | OK | 26 | Low | 4.9 | Low

99 | OK | 40 | OK | 37 | OK 11 | High
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60 | OK | 24 | OK | 22 | Low | 9.6 | High

O[N] P~V DN
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10 64 | OK | 26 | OK | 24 | Low | 65 | OK

Anade | 65 | OK | 26 | OK | 24 | Low | 6.7 | High
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A0 pH
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1 4 |Llow | 1 |[Low | 1 | Low | 6.2 OK
2 2 |Llow | 1 |[Low | 1 | Low [ 9.7 | High
3 3 |Low| O [Low | 1 | Low | 6.4 OK
4 12 | Low | 4 | Low | 4 | Low | 6.4 OK
5 7 | Low | 3 | Low | 2 Low | 0.1 Low
6 19 | Low | 8 |Low | 7 | Low | 6.0 OK
7 10 | Low | 4 | Low | 3 | Low | 9.6 | High
8 15| Low | 6 |Low | 5 | Low | 1.2 | Low
9 14 | Low | 6 | Low | 5 | Low | 37 | Low
10 14 1 Low | 5 | Low | 5 | Low | 1.6 | Low
Auade | 10 | Low | 4 | Low | 3 | Low | 51 | Low

9NANT19T 7 NANIINARBUINNLAT B4TLATIEYIAN
anudunsanawaraseIms 9nn1snsIaln 10 gatuls
o8 wui Tngiadedn NPK Sdvwi1 wagduiiaidunse
Auludmiunmsugndes

3.4) MINAADUALHAN1TNAADI U 1NN
UAT9931ATI8AN pH kaz NPK lunaaeufiaiu

819151 vy 1 dualnen nenueding Jaminvays
Tnganuiiveassadluaiueicnns uansisgudl 16 uas
ninvsuaninsinAasemsluiuuazainuilungg
sirsluanueanne uansiagui 17

JUN 16 anuivnnaednseluaiug1em
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91n3UN 16 AugewIsIdamEssEIN 300-350
cm fionguszana 7 U Wvesauldlideyaiindiadndu
v ¢ a & ve 2w eay v a & vy <,
Wugeamandniiloldas iWunugnlvinandailoligudu
nan An1sasgLAulafAuLIn

N=13

Low
Rice Low

Cassava Low Low Low

JUN 18 anuinaaeatiluaiuaudiiy

Suaar cane Low \Sugar cane Low Low
\

Raer Low 0K n3UR 18 dudrauuniuiaugeUseaa 200-300

Palm oil Low

Rukber: oK

Palm oil

cm flenguszana 10 U iWvesmuldlidayaiiiuiiugi

fialavinnsldde N Tudle 1 weuneu

n) N19INAN 2 ¥) NTINYAN 3 \=2t p=8 K=8 PH=7. SWee el
JUN 17 vthaeuanin1sinen pH uag NPK Tuaiu - K Low Low Hish flo; oK ow  Hish
19NIS |Cassava Low OK Low Low OK Low Hiash
a:' av v Iy e Lou ow Low Low Hiah
A157991 8 HANISNAABUNLEAIINNITIAMIAIUYIINIS = 3 E -
,m 0K 114 ol High
v N P K ‘ i {Palm oil ;
'ﬂ‘ﬂ’m pH Palm 0il 0K | alm o K Hiah
(mg/kg) (mg/kg) (mg/kg) '
1 13 OK | 5 Low | 6 Low | 55 OK o ¥4 v 4
1) NFIAASIN 2 9) NM5INASIA 3
2 13 |oK| 5 | Ltow| 7 | Low| 55 | ok
3 13 |OK| 5 |Low| 5 |Low| 55 | oK y . o Loy
JUM 19 wtiReuansnsinen pH wag NPK Tuenuihduningiu
4 16 |oK| 6 | Low| 5 | Low| 54 | oK
5 17 |ok| 7 |Ltow| 5 |Low| 54 | oK . . . v
A15799 9 HANSNAABUN bPaNNT IR tuaIuUNaNNs]
6 15 OK | 8 Low | 8 Low | 54 oK
N P K
7 16 |OK| 7 [Ltow]| 9 |Low]| 53 | oK anln oH
' k k
8 18 |ok| 8 [Ltow| 7 |Low | 53 | oK (mg/kg) | (me/kg) | (mg/kg)
1 21 ok | 8 |L L 77 | High
9 19 |ok| 6 [Low| 5 | Low | 53 | oK ow ow 'S
21 | oK L L 77 | High
10 | 17 |ok| 7 |tow]| 5 |Low| 53 | oK OK| 8 | tow ow 'S
— 21 ok | 8 |L L 77 | High
dnade | 16 | ok | 6 |Low | 6 | Low | 54 | oK ow ow 8

24 | OK | 10 | Low Low | 8.0 High

25 | OK Low Low | 8.0 High

NAITNT 8 NANITNAFDUAINLATONILATIZIAT pH

22 | OK Low Low | 8.0 High

ez NPK 9100190157977 10 90 Iumumdwwm WU ;
E Low | 8.0 High

Taetadga N JAlnunyas Ul P wazan K 3191 way

24 | OK Low Low | 8.1 High

O |0 N | O[] B~ WVW[DN

7
8

23 | OK | 7 | Low
8
6

Aufinnudunsamanungandmnsunisignenanis 21 | OK Low Low | 81 | High

10 21 | OK | 7 | Low Low | 8.1 High

~N|o|lL»| N O[] O|0|O| O] 0

Low | 79 High

4.5) N15NNADIASHANITNAABN LAWY 1A 1T PuaRY | 22 | OK| 8 | Low

1A% 99718 AITIATIZ AN pH LAz NPK 14U

neasuf atuUrs ULy ‘Viiql: 1 #1UALYA BILADNUD INAITNN 9 HANITNAFDUINNLATIDIILATITNAT pH

Tng) Swiavaysinsanuiinanesidlumutndniu 4o NPK9NNsmsaata 10 galumutdiuniniu wuh

lngtadeA1 N IAvsngau duan P uave K deen way
Aufianuluansdmsunisugnirduiingu
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5. #3UNan15Id8
unaudlgvayenisesnuuuLasad iy Uy
\W3e3¥AA1 pH waz NPK LﬁamiLﬁaﬂﬂgﬂﬁmmwgﬁwaa
UsewiAlng Feusznausie 410 Sudends doa e1amne
wazlrduningiu lnevhnsaeudieudueesnsiataa pH
waz NPK 1T oedy 1l ad el nsaaTalali fuvesn
lulasmoulnsiass Arduino Uno R3 @1%5un1sitAsieu
ANUMNNANYRIAT pH kar NPK Tufudmsunisugnity
mwgﬁa]ﬁ"’a 5 %flp 9Intu vnsuanaRwAT e LCD
wielinwasnsgldauausadlaazazmnlunsldonu
Imaﬁwmsmaau’luﬁuﬁﬁwmmsﬂqnﬁﬁumswgﬁﬂﬁa 5
il FamanIsadeunansliiiuin 1n3osdunuudvmiu
MRTIien pH waz NPK lufiu Slfdiui Tuundniie
N fimanean @aurn P fuen K Saen waziudanady

1+

nsafuludmiunsgnia Fatiu inwnansnasladeivh
TWAP wazen K lufufiusnndusazyduanuliaay
Junsnaradlimnzausonisugndm daulsdudiends
A7 N wasAn P Aununzay dauan K da16n waziud
anuduaafulydmsunisugniiudiuznds ety
inwasnamsladeiilien K ifinantusasysuaaulian
anudustsanadliinunzausonisugniudiuzmas
dmsulssaaian NPK 61 wazdudarudunsaiuly
dufumsUgndes deu inwasnsmsatedivilsian NPk
Wannd unazduaAuliaranudunsnanasiaos
winnzauson1sUgne ey lunsalaiugranisidan N 9
winzaL dauan P uazan K e wasiudanudunse
Aamnzand mIunITUgne1anie Fatuinensnsasld
ﬂaﬁiﬁﬂ"l P uay A1 K Lﬁmu’]ﬂ%u%ﬁﬁ]%LMM’]SE{MGiE]ﬂ’IiUQﬂ
g9 wazgavieidunsdamunduditu Sa1 N4

Wilngay @Al P wazAn K 3191 wazfudianudusig

dwsunsUagninauindiu deiu inwasnsaslddelipien

P uwazAn K iinunndusazusuamulirinnudusisanas

v
§ o

Fnzmuzauden sUgnUIduuniu MNHaNInde U Y
wiswghans 5 ¥ia aansadudulddn wIesduuuudmiy
M3IATIEA1 pH uay NPK ludiuaunsalvideyadn pH
uay NPK sainuasns viliinunsnsanunsaifisvioanen

pH wag NPK Timngausonsiasgiivlavesiia 10uns

=

inaussaugn1swizan dnvissansuyulunisldde

Aumnudluroaudosesiivasugia

6. naRNITUUITZNA
sﬁﬁ'maéﬂauqmmﬂ%ﬁmmmLf-ﬁ"aqﬁai“mt,az

Sldnnsednd Augimnssumans uninendenalulad

WIZIDUNEMTTUASIAT® dauiinnans waryAAay

SngANNaEINuNTIdeluas sl
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