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An Image Analysis—based Determination of Available Phosphorus in Soil

WU Yan-you'?, ZHOU Qiu-yue', XIANG Zhong—ping', QIAN Wei—jun'

(1.Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education and Jiangsu Province, Institute of Agricultural
Engineering, Jiangsu University, Zhenjiang 210213, China; 2.State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry,
Chinese Academy of Sciences, Guiyang 550002, China)

Abstract : The image analysis—based determination of available phosphorus in soil was investigated. In certain range of concentrations, there
existed a good linear correlation between the average blueness of image and the concentration of phosphorus in solution after chromogenesis.
The various range of phosphorus concentrations in standard solution was set up to study the application of image analysis method. Compared
with the conventional colorimetric measurement, the image analysis method did not obtain linear relations between the phosphorus concentra—
tion and the average blueness of image when the phosphorus concentration in standard solutions was lower than 0.1 mg-L™. Good linear rela—
tions stand between the phosphorus concentration and the average blueness of image when the phosphorus concentration in standard solutions
lies in the range of 0.1 to 4.0 mg-L™". The determination based on image analysis could realize the analysis of available phosphorus in soil
higher in concentration and greater in the change of concentration, to which the conventional colorimetric measurement was not applicable.
The available phosphorus being determined, the linear relationship between volume and the average blueness of image was better than that
between volume and optical density of soil solution. The determination based on image analysis could also obtain reliable precision when the
concentration of available phosphorus in soil was between 0.31~250 mg-kg'DW. The measurement, which could be implemented in situ, was
more precise than the paper test, more convenient than the conventional colorimetric one, and suitable for the determination of the available
phosphorus with higher concentration in the soil.
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Figure 1 The relationship between concentration and the
average blueness of image (Il )/optical density( A )in the
range from 0.1 to 0.6 mg- !
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Figure 2 The relationship between concentration and the
average blueness of image( l )/optical density( A )at the

lower concentration(0~0.20 mg-L™)
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Figure 3 The relationship between concentration and the
average blueness of image( Il )/optical density( A )at the

medium concentration(0.4~1.4 mg- L")
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Figure 4 The relationship between concentration and the
average blueness of image(ll )/optical density( A )at the
higher concentration(1.8~2.4 mg-1")
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Figure 5 The relationship between concentration and the
average blueness of image when the variation in the

concentration of phosphorus is great(0~250 mg-L™)
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of phosphorus is great(0~250 mg-L™")
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Figure 7 The relationship between volume and the
average blueness of image (Il )/optical density( A )of soil

solution for the determination of available phosphorus

513 0 B DL RO R B IR G R LR Ay
124 0.995 7 F1 0.989 6(n=7), -3 {5 A
BRI X ] RS AR AR R 1 22 /D5 EL AR
()38 75 A DG, T R A BT ik il DL B34 5] — 80 IX.
B, ARBOT- 2 (B0, BBk i AR A5 i 45 RS
BEH R o
2.5 BG4 HTRNE L iR B L)

A TS AR AR IR, i3 i 3~4 > AR T+
SR BE I RE A 6 A SRR S AR Y
W,k 1,

x 1 BgoiiES BES TR LIRS R
(mg-kg'DW ) (EHE+ARHEZE ,n=5)
Table 1 The data of the determination based on image analysis and

colorimetric measurement(mg-kg'DW )(Mean+SD,n=>5)
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Table 2 The data of the in situ determination based on image

analysis and colorimetric measurement at laboratory(mg kg FW )
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