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Laboratory calibration of several instruments for measurement of soil parameters
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Abstract: Reat time and accurate measurement of soil parameters, such as soil water, soil electrical conductivity and pH, is the
premise to realize precise irrigation. Laboratory calibration of several instruments for measurement of soil parameters now used
in research and agricultural production w as conducted in this paper to test the reliability of these instrument test results. The re
sults show ed that the instruments of TDR and soil electric conductivity meter were simple operation and the test results show ed
high precision. When measuring soil water, the test results of pH meter and three unity showed better accuracy and high relia
bility, the two instruments also had the feature of simple operation. But suitable soil water controlled value should be determined
according to the properties of the soil and the crop or vegetable when using them. The instrument of three unity was not suitable
for using in pH measurement. The instrument of four- unity showed low reliability when measuring soil water and was not suit
able for use in agricultural production. T he content of soil electrical conductivity and soil water showed negative correlation, soil
electric conductivity showed the tendency of decline with the increase of soil water. T he results of this paper can provide refer
ence for the choice of instruments for measuring soil environmental parameters in agricultural production.
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Tab.1 Physical and hydraulic properties of experimental soils

i A TRIBURLRLAR BT 7 1 3 2 ) L BE O mIEAE Rk
BRI %) (1~ 0.05mm) KHRI(%) (0.05~ 0.002mm) FKi(%) (< 0.002mm) o /(g ent?) J(em3 e emP) [ (emd e enr?)
JiR Y - 32.31 61.33 6.36 Wk 1.39 0.24 0.36
e+ 34.36 62.12 3.52 Wt 1.28 0.26 0.38
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Tab.2 Name, Test items, m easurement range, m easurement precision, and origin of the five instruments for measuring soil param eters
HRRI B fajFi b 3 H I KL P HAlS 5
TDR 38K 5 M &A%/ T ZS T DR ARG KRS (cm3 * cni3) 0~ 1 0. 03 1 5] o
T3 T R R AT E= AL/ Ecl10 e 3 AR AL HFH/ (Mse em') 0~ 1.9% 10° 0. 02 %M 7
B - L/ € / 1~ 8 0.5
3 pH {H/ WBIEMEA KS- 06 T HERALE X LS| T
pH / 3~ 8 +0.3pH
AT £ 7K 2 / 1~ 10 *0.5
=4 2R/ TRO1 =&— o Je
pH 18 / 3~ 8 *0.2
N AR 5 K% / 7% 58 / e
V5 LR AMT- 300 W i S
pH 18 / 3.5~ 9.0 to0.5 il

JEked, LTl 15 A R3S K B B, 43 i D H )
FEKZM 40% ~ 100% ( REBG 5% — ) ~125%
N 150%, & LBy A ERe . 2050
TIEEE 24 h, AF Koy F OB ATk B Bl LI
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Fig. 1 Five instruments for measuring soil parameters

A . TMJE LA L 5 Bl 3562 B0 s A0 S il
R T B Bk o p H (AN L 330 5 IR 2 UM
S AR E Jl)i , B 7 12 50 g, —35 73 L AR A 4t
T 5 3 KR, — B0 A FAR T B A
2 mm 5, %K 10 5 BCE LR, I
EHERRIRW B SR ETY . 06 B 4 AR
SPSS17.0 HHAT .

2

2.1 BIEAAKENTERSH

MR E I K 0 e A K el e
J7VE BIbRE s AR 6t BT VR A
et KA Ny 5 Tl 4982 500 rE A AR 8 1 3 K
EIbRE R B2 g TR R 1 K
R ETE RS KR WA G R, BT 15 D0 A5 1) JE
Y LR 1) 88 B KORS Berh 5K R 2 R AR
KRB LS 0 991 1 0. 987, £ = 0. 01 /K
B BB ADC, RS TS K R LA ) T
WA A B E. K341 T TDR Il
(S K R T E RIS KR Z 5 &R, B
Ffi-1- 33 TDR A3 1358 5K % 5 MV A 16 &5
K2 [ AH D% R £ A 2] 0. 967 F10. 949, 7T
= 0. 01 7K bak 28 A0 ¢, v B TDR WlsE (1) +
et KNG FER A

2
Fig.2 Comparison between designed soil content and the

value measured by overr dry method
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3 TDR

Fig.3 Comparison of soil content measured

by TDR and by overr dry method

4 TDR

Fig.4 Comparison of soil content measured by pH-meter

and by overr dry method and T DR

5 T DR
Fig. 5 Comparison of soil content measured by
three unity and by overrdry method and TDR
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Tab.3 Comparison of soil content measured by pH meter.three unity and four unity and by overr dry method
P2 SN A 0~ 2 2~ 4 4~ 6 6~ 8 > 8
B4 K% Y+ <0.18 0.18~ 0.22 0.22~ 0.24 0.24~ 0.28 > 0.28
/(cm®* em™) e+ <0.11 0.11~ 0.16 0.16~ 0.21 0.21~ 0.26 > 0.26
=AM 0~ 3 3~ 6 6~ 8 8 10 > 10
T Bk R JER Y5 1= <0.18 0.18~ 0.20 0.20~ 0.22 0.22~0.25 > 0.25
/(cm3* cm3) e+ <0.12 0.11~ 0. 17 0.17~ 0.20 0.20~ 0.26 > 0.26
DY — W Al DRY + DRY WET WET +
HET-4r 7k i 5 4+ 0.12~ 0. 14 0.15 0.16~ 0.17 0.18~0.28
/(em3* em?3) TR 5E 1 < 0.09 0.09 0.09~ 0. 11 0.12~ 0. 43
2.2 IEWFFE RSN
Kl 6 LU T L T B SORIZ S - g8 v 5
7 45 T R LR 2 Bl R R R
RS /K (R I AHDCOC R ] W, JERS; ek
SET 2 a5 SIS 1) T I L R R IR P e
SR Z TMHOCREU 5 Q 977 R0 974, 7 = 001
AR S ZEALDR, 1] FL T 2R S ) g L S AR
e REREPEIIE F R BN RSV PR 33 L o3RI
BEA TS KRR, T G BRI B, 1 ;

e SRR IR Z TSI SRR, IR 5K S
LS R A R EON 0 510, B IA R B AE, 14
T PR S SR RECH- 0 719, 78 = Q 01K
SRR OADE. YT 1 H $ K 400~ 500 Bs/ an, f£
SEL N 250~ 300 By am, 24 35S K T H TR R
I, JEE )7 - FE R R4 300 s/ em BLF, fifE 1+ FE%
2 200Hs an AR, BEHIERIR 4508 Rl 38K 73 (1)
VAP REE s A TR, DLORIE R 155 A Kon) 1
HoK AR 70 ) Ko
2.3 13E pH AN E SR ,H

Aoy B IREIRIE A A RIS — 3
IR ME I 138 pH (E ST o0 AT 5 3, 3 Pl 8
MR g pHAE AL e KA/ T0. 1, A58 57

Fig. 6 Comparison of soil conductivity

measured by conductivity meter and by extraction method
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Fig. 7 The correlation between soil conductivity and soil content
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Tab.4 Statistical analysis results of soil pH measured by pH meter, three unity and four unity

TR % FEARAw mME R B Ji % bt 2 i ZR 5L MR RE ARRRH
IR AR A 15 7 8.5 7.66 0.16 0.399 0.415 0.38 0. 052
JiR 35 - =H— 15 54 1.5 7.01 0.354 0.595 - 1.601 2.833 0. 085
g&— 15 7 8.5 7.66 0.16 0. 399 0.415 0.38 0. 052
R A A 15 5 7.5 6.57 0.531 0.729 - 0.584 0.093 0. 111
e+ =&5— 15 6.5 1.5 7.15 0. 087 0.295 - 0.453 -0.069 0. 041
Wa— 15 5 7.5 6.57 0.781 0. 884 - 0.59 - 0.656 0.135
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