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A Precision Test of Hydrometer Method for
Determining Soil Texture

*· · ·

Lee-Yul Kim*, Kyung-Hwa Han, Hyun-Jun Cho and Dong-Shig Oh

National Institute of Agricultural Science and Technology, Suwon, 441-707

A precision test of hydrometer method, used to determine soil texture, was conducted on selected 10 soil
samples, compared to pipette method. Soil texture measurements with hydrometer method were
performed with monitoring the temperature of soil suspension in settling cylinder. The temperature and its
fluctuation during settling time had a range of 13 -28 and 0.2 -4.4 , respectively. The difference of
clay content between hydrometer and pipette method were distributed from -6.4% to 4.0%. Positive end of
difference in clay content was observed at soil having very low clay content, whereas negative end at soil
having high organic matter content and exchangeable cations. Except both ends, difference in clay content
of soils was less than 3%, and expecially closed to 0% in soils having clay content more than 25%. The
difference of sand content were distributed from -1.5% to 4.2%. Similar to clay content, positive end soil
was soil sample having lowest sand content.
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Difference(%)= (HClay or Sand Content - PClay or Sand Content)
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Sample

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

19.1

58.5

64.3

11.3
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8.0
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31.0

50.4

37.5

40.9

48.1

55.2

26.9

12.4

6.2

20.3

15.8

41.6

20.9

14.9

18.6

12.0

SiL

SL

SL

SiL

SL

SiC

L

L

L

SiL

6.0

6.0
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0.59

0.94

0.37

0.49

KMgCa
OM

pH

(1:5)
Texture

ClaySiltSand

Pipette method Ex. Cations

------------- cmol kg-1 ----------------------------- % ---------------- g kg-1

Table 1. Particle size distribution and physico-chemical properties of soil samples used.

D =  30η/980(dp-do)×L/T (1)
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. 

Fig. 2. Seasonal variation of the temperature of soil suspension in 1 settling cylinder at laboratory room from April to October,
2003.

Fig. 1. Particle size distribution measured with hydrometer
method.
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Fig. 3. Difference of clay content between hydrometer and pipette method as affected by measuring dates.

Fig. 4. The difference of clay content between hydrometer and
pipette method as affected by organic matter content. Vertical
bars mean standard deviation.

Fig. 5. Change in clay content with hydrometer method by 2.6 increase in daily temperature difference(DTD) of soil suspension.
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Index

Parenthesis indicate difference of clay content with hydrometer method

and pipette method according to equation (2)

Operater A

---------------- Clay(%) ----------------

Operater B

25.8(-1.1)

27.9(-4.5)

25.3(-0.9)

19.1(-1.2)

16.6(+0.8)

38.3(-3.3)

16.1(-4.8)

16.0(+1.1)

19.1(+0.5)

28.5(-3.5)

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

25.8(-1.1)

27.9(-4.5)

25.3(-0.9)

19.1(-1.2)

16.6(+0.8)

38.3(-3.3)

16.1(-4.8)

16.0(+1.1)

19.1(+0.5)

28.5(-3.5)

Table 2. Difference in clay content as affected by different
operators with hydrometer methods.
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