
ೠҴషনܐ࠺೟ഥ૑ ઁ 39ӂ 5ഐ
Korean J. Soil Sci. Fert.  Vol. 39, No. 5, 315-320  (2006)

ীীߨߨ઺઺҅̔࠺࠺ ੄੄ೠೠ షషࢳࢳ࠙࠙ࢿࢿदद ੿੿بب पप೷೷

A Precision Test of Hydrometer Method for
Determining Soil Texture
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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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ࢲ ঱

షࢿ਷ ੼ష੄ ,ࢎ޷ ,ېݽ ۽࠺۝ೣ షন੄ ࠁ࠙ࣻ

ਬ ߂ ੉زౠࢿҗ ࣻ୷ಉହౠࢿਸ ೞৈ܃࠺ ਊ૕੄

൚ఎ଱ ౠࢿ ߂ ਬӝޛ-੼ష ೤୓ࠂ ഋࢿ ١ਸ ౠ૚

૙ח ӝୡ ੸ܻޛ ౠࢿ੉׮. ౠ൤ ஏ੿ী ੢࠺৬ दр

੉ ݆੉ ח٘ җࢶਬҋࠁ࠙ࣻ ܻࣻ੹بب ١ਸ р੽

੸ਵ۽ ୶੿ೞח ॄ۽ࣻ߸ ੼ష੄ ,ࢎ޷ ,ېݽ ೣ۝੉

݆੉ ੉ਊغҊ ੓׮(McCuen et al., 1981; Campbell,

1985; Arya and Paris, 1981; Mishra et al., 1989). ٮ

ࢲۄ షࢿ ஏ੿੄ ੿חب Ӓ৬ োҙغয ୶੿חغ ష

নౠࢿ੄ ੿بө૑ ನೣೞ۽޲ Ӓ ઺ਃࢿ੉ ਋ݒ ௼

׮ ೞѷ׮.

షࢿ ஏ੿ী ੓য ೖಛߨҗ ਷ߨ઺҅࠺ ח੗ੑېݽ

୓߹ೞৈ ੿۝ೞҊ ৬ࢎ޷ ੼షੑ੗ח Stokes' ߨ஗ী

ӔѢೠ ஜъߨਵ۽ ੿۝ೞח Gee and)׮੉ߨߑ

Bauder, 1986). ೖಛߨ਷ ਬӝޛ੄ ઁѢ ١੄ ੹୊ܻҗ

੿ਸ Ѣ஖Ҋ ஜъߨীࢲ షনੑ੗੄ प઺۝ਸ ஏ੿ೞ

۽޲ য়ରо �%(w/w)۽ ݴغҊࠁ షࢿஏ੿੄ ಴ળ

ۄ੉ߨߑ ೡ ࣻ ੓࠺ .׮઺҅ߨ਷ ೖಛߨীࢲ ਬӝޛ

࠙೧ ١੄ ੌࠗ ੹୊ܻҗ੿ਸ ೞҊۚࢤ ച೟੸ܻޛ ࠙

࢑ റ ஜъद షনੑ੗੄ ೣ۝਷ ۽઺҅࠺ ஏ੿ೞ۽޲

ೖಛ׮ࠁߨ ஏ੿दр੉ ૣҊ ઑ੘੉ рಞೞݴ ݆਷ द

ܳܐ ೠߣী ೡࢳ࠙ ࣻ ੓ܲ׮ .׮ షࢿஏ੿ߨਵ۽ ۨ

੉੷ഥ੺࠙ߨࢳ(Scott-Jacjsin and Walkington, 2005)

١ ਍۽࢜ ӝࣿਸ ੉ਊೠ җߨߑ р੉ߨਵ۽ Micro

pipetteߨ(Chung et al., 1999)੉ ࣗѐغ঻׮. Ӓ۞ա അ

੤ө૑ ઱۽ ॳ੉Ҋ ੓ח ਷ߨߑ ೖಛߨҗ ੉ߨ઺҅࠺

ೠ޻੿ .׮ ਸࢳ࠙ ਃೞח दܐо ইצ ҃਋ীח ೖಛ

ীߨ ೧࠺ рಞೠ ੉ߨ઺҅࠺ օܻ ॳ੉Ҋ ੓׮.

Ӓ۞ա ই૒ ਋ܻաۄ షনਸ ۽઺҅࠺ ೮ਸࢳ࠙ द

Ӓ ੿بо যځೠ૑ী ؀೧חࢲ োҳо ࠗ઒ೠ प੿

੉׮. पઁ যځೠ ஏ੿੉بۄ അ࢚ ੗୓੄ ࠛഛपࢿ,

җ੿ী ੓য ࠛഛपࢿ, ӝӝ੄ ࠛഛपࢳ࠙ ,ࢿ੗੄ ࠛ

ഛपࢿ ١੉ ઓ੤ೞ۽޲ ইܻޖ ઱੄Өѱ ஏ੿੺ରܳ

Ѣ஖؊بۄ ஏ੿ೞҊ੗ ೞח ஏ੿۝੄ ଵчਸ ҳೡ

ࣻ হ׮(NIAST, 2003). ࢲۄٮ ஏ੿чҗ Ӓ ࠛഛܳب

ೣԋ ઁदೞח Ѫ੉ ೙ਃೞ࠺ .׮઺҅ߨਵ۽ షࢳ࠙ࢿ

द য়ରࢤߊ੄ ਃੋਸ п೧ࢤ ݶࠁ ੷ݢ ਬӝޛ ࠙೧

җ੿੄ ۽ਵۚࢤ ੋ೧ ੼ష ߂ ۝ীೣېݽ ର੉о ߊ

ೡࢤ ࣻ ੓׮. ੉ח షনౠࢿী ۄٮ ૕ۄ׳ Ѫ੉׮.

ೠژ ੼షೣ۝ਸ ஏ੿ೞח ஜъߨীࢲ ੿஖दрزউ

੄ ৡب߸੉ী ੄ೠ য়ରܳ пೡࢤ ࣻ ੓׮. प೷੗ী
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੄ೠ য়ରח ઺҅࠺ ࢲӘ੍ӝী׀ ௿ ࣻ ੓׮.

ࢲۄٮ ࠄ োҳীחࢲ ֪҃૑ 10ѐ షনী ؀೧ ష

নౠࢿী ܲٮ ೖಛߨҗ Үೠ࠺ ੄ߨ઺҅࠺ షࢿର

੉, ৡب߸੉, प೷੗ ١ਸ ઺बਵ۽ ۽ਵߨ઺҅࠺ ష

ஏ੿दࢿ ੿ܳب ౵ঈೞ৓׮.

੤ܐ ߂ ߨߑ

֪҃૑ షন 10ѐ(Table 1)ী ؀೧ ֪সҗ೟ӝࣿਗ

(2000)੄ షࢳ࠙ࢿ ীߨߑ ળೞৈ ਸߨ઺҅࠺ ೖಛߨҗ

Ү(ध1җ࠺ 2)ೞৈ ੿ܳب޻ ؊ஜъपܽ .׮ೞ৓ࢳ࠙ ࣻ

ৡҗ प೷प ӝৡ਷ ৡبӝ҅۾ TR-71S(T&D, Japan)

ܳ ੉ਊೞৈ 10࠙ рѺਵ۽ ੗ز ఠ݂פݽ ೞ৓׮.

ҕदػ షন਷ ֪҃૑ ಴షܳ ଻ஂೞৈ ೂѤೠ റ

૑ܴ 2 mm୓۽ ୓߹ೠ Ѫ੉׮.

۽ਵߨ઺҅࠺ షࢿਸ ஏ੿ೞח ੺ର੄ ઱ਃҗ੿਷

਺җ׮ э੉ ೞ৓׮.

ೂѤदܳܐ 105℃ীࢲ 18दр Ѥઑदఅ റ 50gਸ ଻

ஂೞৈ 250 ㎖ Beakerী ਷׸ റ ઁ࢑࠙ 5% Sodium

Hexamataphate 100 ㎖ܳ о೧ షন੉ ৮੹൤ ઀ਸ

ө૑ٸ ൔٜয ઱Ҋ ড 18दр ੉࢚ ஜ૑दఅ ਺׮

दܳܐ ஺ী࢑࠙ ৤ӟ റ Hamilton Beach۽ 5࠙р ૓

ఔदௌػ࢑࠙ .׮ दܳܐ 1L ஜъपܽ؊۽ ৤ӟ റ

ਸޛ оೞৈ ੹ਊ੸੉ 1 ℓо ۾بغ ೞ৓׮. Hand

Stirrerܳ о૑Ҋ അఌঘਸ 20ഥ)۽ೞ࢚ ੿1࠙/ب) ൔ

ٜয Ӑੌ࢚੉ ۾بغ 1࠙р Ү߈दெ ੢஖ೠ റ 2,

5, 15, 30, 60, 240, 600࠙, 1440࠙ী ઺҅ܳ࠺ ֍Ҋ ׀

Әч(R)ਸ ੍঻ࢳ࠙ .׮ী ਊೠࢎ ח઺҅࠺ ELEীࢲ

ઁ੘ೠ Hydrometer 152H(ਬബh⁛=16.7-0.165R) ੉঻

૑݄݃ .׮ ઺҅࠺ ஏ੿੉ ՘դ റ അఌঘਸ U.S. No.

270 Sieveࢲ۽ णध୓߹ೞৈ ࢲ۽ޛ ӵՖ੉ ୋೠࣁ

റ ૐߊ੽दী ৤ѹ 105℃ীࢲ Ѥઑೞ৓׮. ੉Ѫਸ ಣ

۝ೞৈ ಣ۝ೠ (%)۝ೣېݽ ѱޖܐद/ېݽ × ۽100

ҳೞ৓׮. ઱য૓ ઺҅࠺ ఠࠗ۽Әчਵ׀ ػ࢑҅ ೣ

ਬ࠺৬ ੌ஖ೞח షনੑ੗੄ ૒҃҅࢑਷ ੉ী ೧׼ೞ

ח ૒҃ਸ о૓ ੑ੗о ੢஖दীח അఌঘ੄ ಴ݶী

੓঻Ҋ ઺҅࠺ ஏ੿दীח Bulb੄ ઺ঔ੼ী ઓ੤ೞ৓

ח׮ ౸੿ೞী Stokes' ߨ஗ী ੄ೞৈ ೡ࢑҅ ࣻ ੓

஗਷ߨ 'Stokes .׮ ૒҃ী ؀ೞৈ ਺җ׮ э੉ աఋ

ղয૓׮.

D = ੑ੗੄ ૒҃(mm)

η= ࠙ݒ࢑੄ ੼ࣻ҅ࢿ(Poise)

L = അఌঘ੄ ಴ݶਵࠗ۽ఠ ઺੉࠺ ஏ੿חغ

கө૑੄ ӡ੉(ਬബӡ੉h⁛)

T = ஜ੹द੘ࠗఠ ஏ੿दө૑ ࣗਃदр(࠙)

dp = షনੑ੗੄ ઺࠺

do = ࠙ݒ࢑੄ ઺࠺

ӝ࢚ ҕधীࢲ п ஏ੿दрҗ ઺҅࠺ Әчী׀ ٮ

ܲ ਬബӡ੉ܳ ੸ਊ ؀ੑೞৈ п ੑ੗੄ ૒҃ਸ ࢑҅

ೞ৓׮.

Ӓٸ੄ ੑ੗ೣਬח࠺ /(Ә׀ఔद೷߄-Ә׀઺҅࠺)

दޖܐѱ × 100ਵ۽ ೠ࢑҅ .׮ೞ৓࢑҅ ૒҃ਸ X୷

ী ೣਬܳ࠺ Y୷ী ֬Ҋ Semi-log fitting ҋࢶীࢲ

੼ష <0.002mmࠗ࠙੄ ೣ۝ਸ ଺ও׮.

਷(%)۝ೣࢎ޷ ۽ਵ(੼షೣ۝+۝ೣېݽ)-100 ࢑҅

ೞ৓׮.

షࢿ੄ ౸੿਷ Ҵ޷ ੄ߨࢿޖ֪ ӝળਸܨ࠙ ׮ۋٮ

(Gee and Bauder, 1986).

ࢲীߨ઺҅࠺ షࢳ࠙ࢿ੄ ੿חب ৬ېݽ ੼ష੄ ஏ

੿੄ ੿ۄب ೡ ࣻ ੓ਵ۽޲ ппਸ ೖಛߨҗ੄ ର੉

ܳ ध(2)৬ э੉ ੉റ੄ .׮ೞ৓࢑҅ ಴ળয়ର࠙ࢳ਷

੉ ର ੉чਸ ੉ਊೞৈ .׮ೞ৓ࢳ࠙

Difference(%)= (HClay or Sand Content - PClay or Sand Content)

(2)

Sample

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

19.1

58.5

64.3

11.3

53.2

8.0

41.6

44.2

33.3

32.8

54.0

29.1

29.5

68.4

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

4.9

5.7

7.7

6.6

6.9

6.5

5.7

5.7

17.9

14.1

4.6

29.8

32.5

5.8

23.4

34.5

22.0

22.8

4.8

2.9

2.6

4.7

12.5

5.7

7.6

7.0

5.1

5.6

1.6

0.9

2.3

1.8

2.4

3.0

1.6

1.6

1.1

1.9

0.34

0.32

0.72

0.30

1.37

0.22

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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ৈӝࢲ, HClay or Sand Content৬ PClay or Sand Contentח пп ઺࠺

җߨ҅ ೖಛߨਵ۽ ஏ੿ೠ ੼షೣ۝җ .׮۝੉ೣېݽ

૒҃җ ੑ੗ೣਬ࠺੄ Ӓೣࣻ۽ fittingҗ ਷ࢳҙ࢚࠙

Excel ೐۽Ӓ۔(Microsoft, 2000)ਸ ੉ਊೞ৓׮.

Ѿҗ ߂ Ҋ଴

਷ߨ઺҅࠺ Hand stirring റ 30ୡীࢲ 24दр ੉ࢎ

઱ӝ੸ਵ۽ ஏ੿ೠ Ѿҗ Fig. 1җ э੉ Semi-log

curveഋ ੑ੗࠙ನܳ աఋղ঻׮(Gee and Bauder,

1986). ੉ ҋࢶਸ Ӓ۽ ۽ࣻೣ fittingೠ Ѿҗ Ѿ੿҅

ࣻ(R2)ח 0.98੉࢚ਵ۽ ֫ও׮. ஜъपܽ؊ ղ షনഅ

ఌঘ੄ ৡחب प೷प ৡبী ۄٮ ਬزೞח ഋకܳ

ৈࠁ ӝৡ ੌҮରо ௾ दӝী അఌঘ੄ ৡب ߸੉಩

ೠژ ஼׮(Fig. 2). 4ਘীࢲ 10ਘ ੉ࢎ షনഅఌঘ਷

13℃ীࢲ 28℃ө૑ ۽ਤߧ ৡبо ࠙ನೞ৓ਵݴ ੌҮ

ରח 0.2℃ীࢲ 4.4℃ .׮ਤ৓ߧ

۽ਵߨ઺҅࠺ ஏ੿ೠ ੼షೣ۝਷ ೖಛߨҗ -6.4%ী

ࢲ 4.0%ө૑ ର੉о ਺җ .(Fig. 3)׮ೞ৓ࢤߊ ন੄

ন ӓױ਷ пп S5৬ S3੉঻׮. S3਷ ੼షೣ۝੉

۽6.2% о੢ ծ਷ షন੉ݴ ݶ߈ S5ח ਬӝ۝ೣޛ,

pH, Үജࢿন੉ৡೣ۝੉ ۽؀੸ਵ࢚ ֫਷ షন੉঻

੉ .׮ ف షনਸ ઁ৻ೠ աݠ૑ షনীࢲ ੼షೣ۝੄

ର੉ח 3%੉ೞ৓ਵݴ ౠ൤ ੼షೣ۝੉ 26.9%, 41.6%

۽ ֫਷ S1җ S6਷ ର੉о 0ী оөਛ׮. ੼షೣ۝ী

ࢲ җߨ઺҅࠺ ೖಛߨ੄ Үী࠺ ҙೠ ӝઓ੄ োҳب

ࠄ োҳ৬ ਬࢎೞѱ 2%ীࢲ 5%ղ۽ ੌ஖੿بо જ

਷ Ѫਵ۽ ҊೞҊࠁ ੓׮(Liu et al., 1966; Kaddaj,

1974; Walter et al., 1978). ੼షೣ۝੉ ծ਷ షনীࢲ

੉ߨ઺҅࠺ хبо ծѱ աఋլח׮ Ҋ(Gee andࠁ

Bauder, 1986)о ੓ਵݴ ੉۠ షনীחࢲ ૒੽ ઺۝

ਸ ஏ੿ೞח ೖಛߨ੉ ੿ഛبо ֫ਸ Ѫਵ۽ ೡױ౸

ࣻ ੓঻ژ .׮ೠ ਬӝޛҗ ணच਷ షনੑ੗੄ Ѿ೤ઁ

۽ ੘ਊೞ۽޲ ੉ٜ੄ ೣ۝੉ ֫ਸࣻ۾ ࢲীߨ઺҅࠺

੉࢑࠙ ੸ѱ ؼ ഛܫ੉ ֫ই૕ Ѫ੉׮. ਬӝޛ ੿੉ࠁ

হ੉ షন ୨ޖѱܳ ӝળਵ۽ ҳೠ ੄ߨ઺҅࠺ ੼ష

ೣ۝਷ ӝੑ੗ܳޖ ӝળਵ۽ ೠ ೖಛ׮ࠁߨ ੘ਸ ࣻ

੓ਵݴ ਬӝ۝ೣޛ੉ ֫਺ী ۄٮ Ӓ ҃ೱ਷ ؊ ۶ڢ

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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೧૕ Ѫ੉׮. ੉ח Ӓܿ 4ীبࢲ աఋաؘח, ਬӝޛ

੄ ೣ۝੉ ֫਷ షনীࢲ ؀୓۽ ੼షೣ۝ীࢲ ਺੄

ର੉ܳ о઎ਵݴ ਬӝ۝ೣޛ੉ ழ૕ࣻ۾ ର੉о ੘ই

૑ח ন࢚ਸ ৓ਵաࠁ ਬ੄ࢿਸ աఋղ૑ח ঋও׮

(r=-0.54ns).

੼షೣ۝ীࢲ җߨ઺҅࠺ ೖಛߨ੄ ର੉੄ दӝ߹

߸੉ח షনী ۄٮ ѱܰ׮ աఋլ׮(Fig. 3). ਬӝޛ

ೣ۝੉ о੢ ֫਷ S8੄ ߸੉ରо о੢ ௼ѱ աఋլ

അఌঘ੄ .׮ ৡب ߸੉ח 10ਘ 22ੌীࢲ ۽℃4.4 о

੢ ௼Ҋ ܲ׮ ஏ੿ੌীחࢲ 2℃ ࠗӔ੉঻ؘח ੉Ѫ੉

җߨ઺҅࠺ ೖಛߨ੄ ର੉ী ח஖޷ ੌ੿ ҃ೱ਷ ଺

ਸ ࣻ হ঻׮. э਷ షনഅఌঘਸ ৡب߸੉о ੘਷ ࣻ

ઑղীࢲ ӒܻҊ ࣻઑ߆ীࢲ ஏ੿ೠ Ѿҗ ৡب ߸੉

಩੉ ۽℃2.6 ର੉о ੓঻׮. Ӓܿ ח5 ੉੄ ৔ೱਸ

೘࢓ Ѫਵ۽ 7ѐ షনীࢲ ੼షೣ۝੉ ৡب ߸੉಩੄

ૐоী ۄٮ ֫ѱ ಣоغ঻׮. ৡب߸੉಩੉ ௿ࣻ۾

അఌঘ੄ ب޻ ߂ ੼ࢿ ߸੉಩ ೠژ ழ૑ח Ѫ੉ Ӓ

ਗੋ ઺ ೞաੌ ࣻ ੓׮Ҋ ୶ஏೡ ࣻ ੓঻׮.

ࢲ۝ীೣېݽ ਷ߨ઺҅࠺ ೖಛߨҗ -1.5%ীࢲ 2.0%

ө૑ ର੉о ন੄ .׮ೞ৓ࢤߊ ӓױ਷ ੼షೣ۝ীࢲ

৬ ਬࢎೞѱ о੢ ծ਷ ۝ਸೣېݽ ыח షনীࢲ ա

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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ఋլ׮(Fig. 6). ਬӝ۝ೣޛҗח ҙ҅ח ੼షೣ۝ীࢲ

৬ ۽؀߈ ਬӝ۝ೣޛ੉ ֫ই૕ࣻ۾ ର੉о ழ૑ח

അ࢚੉ աఋլਵݴ r=+0.70*ਵ۽ ਬ੄ೠ ন੄ ҙ࢚

ਸ աఋչ׮. ੉ח Ѿ೤ઁੋױੑ ਬӝޛ ࠙೧җ੿ਸ

ॄ۽ਵೣۚࢤ חغࢤߊ അ࢚ਵ۽ ୶੿׮ػ.

प೷੗ী ܲٮ ੼షೣ۝੄ ର੉ܳ ಴ 2ী աఋղ঻

ח੉ .׮ ө૑੄࢑࠙ ੹୊ܻܳ ೞѱੌز ೠ Ѿҗ۽ ୭

؀ 5%ର੉ܳ ౠ൤ .׮৓ࠁ ઺҅࠺ ࢲӘ੍ӝী׀ Ӓ

प೷੗ী ܲٮ ର੉о ௾ Ѫਵ۽ Gee and Bauder

(1979)о ࢲۄٮ .׮Ҋೞ৓ࠁ ઺҅࠺ Ә੍ӝী׀ ݆਷

઱੄о ਃҳ׮ػ ೞѷ׮.

ਃஶ؀ ࠄ োҳѾҗ ਷ߨ઺҅࠺ ੼షೣ۝੉ ਋ݒ

ծѢա ਬӝޛҗ ৏੄ ೣ۝੉ ֫਷ షনਸ ઁ৻ೞҊ

ೖಛߨҗ੄ ର੉о 3%੉ೞ৓ਵݴ ҅੺߹ ஏ੿߸੉ח

ਬӝ۝ೣޛ੉ ֫਷ షনীࢲ ֫ѱ աఋլ׮. ੉۽ ࠁ

ই ੼షೣ۝੉ ਋ݒ ծѢա ਬӝ۝ೣޛ੉ ֫਷ షন

ӒܻҊ ੿ب ֫਷ ੉ࢳ࠙ ਃҳؼ दח ೖಛߨ੄ ੸ਊ

੉ ೙ਃೞҊ, Ӓ ৻੄ ҃਋ীח ੄ߨ઺҅࠺ بਊࢎ ߹

ܲ׮ חઁޙ হ׮Ҋ ೡױ౸ ࣻ ੓঻׮.

੸ ਃ

షࢿ ஏ੿ੋߨ ੄ߨ઺҅࠺ ੿بद೷ਸ 10ѐ ಴ળష

নਸ ੿ೞৈࢶ ஜъपܽ؊ղ షনഅఌঘ੄ ৡܳب ݽ

ࢲݶఠ݂ೞפ ೖಛߨҗ Үೞৈ࠺ ࣻ೯ೞ৓׮. షনഅ

ఌঘ਷ 13℃ীࢲ 28℃ө૑ ۽ਤߧ ৡبо ࠙ನೞ৓ਵ

ݴ അఌঘ੄ ৡب߸੉ח 0.2℃ীࢲ 4.4℃ ࠺ .׮ਤ৓ߧ

઺҅ߨী ੄ೠ ੼షೣ۝਷ ೖಛߨҗ -6.4%ীࢲ 4.0%

ө૑ ର੉о ੉ .׮ೞ৓ࢤߊ ੄ٸ নҗ ਺੄ নӓױ੄

֫਷ ର੉ח пп ੼షೣ۝੉ ਋ݒ ծ਷ షনҗ ਬӝ

ணच, pHоࢿҮജ ,۝ೣޛ ۽؀੸ਵ࢚ ֫਷ షন੉঻

੉ .׮ ف షনਸ ઁ৻ೠ աݠ૑ షনীחࢲ ର੉о

3%੉ೞ৓ਵݴ ੼షೣ۝੉ 25%੉ੋ࢚ షনীחࢲ Ѣ

੄ 0ী оөਛ۝ೣېݽ .׮ীࢲ -1.5%ীࢲ 2.0%ө૑

ର੉о ର੉о .׮ೞ৓ࢤߊ о੢ ௾ షন਷ ੼షೣ۝

ীࢲ৬ ਬࢎೞѱ ۝੉ೣېݽ о੢ ծ਷ షনীࢲ ա

ఋլ׮.
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䝑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)䝑

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)䝑

27.9(-4.5)

25.3(-0.9)

19.1(-1.2)

16.6(+0.8)

38.3(-3.3)
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16.0(+1.1)

19.1(+0.5)

28.5(-3.5)
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