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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/kg, 66 me/kg, and 60.6 mg/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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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 | 3.7 Low
10 14 | Low | 5 | Low | 5 | Low | 1.6 | Low

anade | 10 [Low | 4 |[Low | 3 |Low| 51 Low
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1NJUN 16 Au1an1sdinugaUseanm 300-350  Ae3Uil 18 wazniideuanin1sind13iasieien pH wag
cm fionguszana 7 U Wvesauldlideyaiinfndndy  NPK Tuanuurduindiu uansdsgui 19
v & a & vy 2 o sag v a L vo = ! el A
Wugeanandnilolias Wuiuiilvinandnideligady
nan An1sasLAulafAuIn

N=13

Rice Low Low Low

e Low Low Low Low

Sugar cane Low

“Sunr‘ cane Low Low Low

Rubber 0K | Rubber 0K Low Low

Palm oil Palm oil Low Low Low

: . JUN 18 anuinaaeatiluaiuaudiy
n) NM53n9AN 2 U) MTINATN 3
U 17 wihaeuananisTnd1 pH uag NPK Tuaou 4. v e ¥y
s P NFUN 18 arulranuniuiA gz 200-300
YNNI = Y vy A a1
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N=21 P=8 K=8 pH=7.7 N2l P=8
NN N P K pH Rice 0K Low Low High : ok Low
! (mg/ kg) (mg/ kg) (mg/ kg) | Cassava Low OK ow Hish Low OK ow Hioh
1 13 OK 5 Low 6 Low 55 OK Bugar cane Low Low Hiah ’&AQU‘ cane Low Low Hiah
2 13 |oK| 5 [Low| 7 | Low | 55 | Ok e OK Low Low Hioh [ [Biier K Lo Hish
3 13 |OK| 5 | Low| 5 | Low | 55 | OK iAol X Lo Lo Hich | | AL : ish
4 16 |OK| 6 |Low| 5 |Low | 54 | oK
5 17 |OK| 7 |Low | 5 | Low | 54 | OK n) NM5IAATIN 2 ) MTINATIN 3
6 15 | OK| 8 | Low | 8 | Low | 54 OK
7 1a okl 7 Tlow!l 9 | Low | 53 | ok JUM 19 wtiReuansnsinan pH wag NPK Tuenuihdunigiy
8 18 [OK| 8 |Low | 7 | Low | 53 OK
9 19 |OK| 6 |Low| 5 |Low | 53 | oK A15719% 9 wansnadeuilaannsIntuaIuuaunT
10 | 17 |oK| 7 [Low ]| 5 | Low | 53 | Ok ] N P K
— 9adn pH
Aeay | 16 | OK | 6 |[Low | 6 | Low | 54 OK (mg/kg) (mg/ke) (mg/ke)
1 21 |OK| 8 |Low | 8 | Low | 7.7 | High
INAITNT 8 NANITNAFDUIINLATOIILATIZIAAT pH 2 21 |OK| 8 |Low | 9 |Low | 7.7 | High
waz NPK 911115059939 10 90 Tuaiug1anisn wuidn 3 [ 2 OK| 8 Jtow] 9 |tow] 7T ) Hih
4 . o L . P 4 24 | OK | 10 | Low | 8 | Low | 8.0 High
Tnglaaeen N davuigay @ual P lagan K daen tag
. ) . o 5 25 |OK| 7 |Low | 6 | Low | 80 | High
Audanudunsaaramngaudnsun1sUang1esnis .
v 6 22 |OK| 8 |Low | 8 | Low | 80 | High
7 23 |OK| 7 | Low | 9 | Low | 80 High
4.5) msvnapsuasianITNnaealua 1Y 818 8 20 |OK| 8 | Low | 7 | Low | 81 | High
1LATIATIEIATILATIERAN pH Lag NPK Tunadeu 9 21 |OK| 6 |Low | 5 | Low | 8.1 | High
Naruuraudndu vy 1 drvawien dunenueslg 10 | 21 |OK| 7 |Llow| 5 |Low | 81 | Hih
Jwinvayslaeaauiineassasdugunaueiu uang A0 | 22 | OK] 8 JLow | 7 | Llow ] 79 | High
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