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Chemical characteristics and their interrelationships of 156 soils included by 74 sandy loam and 82 loam
soils collected from plastic film house in Chungbuk area were investigated from 1998 to 2001. Seventeen
chemical properties including pH, organic matter (OM), electrical conductivity (EC), inorganic nitrogen,
available phosphorus, exchangeable cations, CEC, etc., were analyzed by correlation, standardized partial
regression coefficient, and principal factor analysis. Standardized partial regression coefficients of chemical
properties were estimated to determine the degree of contribution of EC and OM contents in soils.
Principal factor analysis was applied to classify the studied chemical properties into different groups
having similar chemical properties. The pH of experimental soils ranged from 4.24 to 7.14 and 4.95 to 7.35
for loam and sandy loam soils, respectively. The EC of soils varied from 0.93 to 15.65 dS m-1 for loam and
0.91~22.30 dS m-1 for sandy loam soils, respectively with significant differences among them. The EC
measured by 1:5 H2O dilution method and saturation method were significantly related with 8.163 and
8.599 as the slopes of regression equation for loam and sandy loam soils, respectively. These slopes more
than 8.0 in this regression equation was higher than the slope of 5.0 that is estimated from dilution
coefficient suggesting that EC measured by 1:5 dilution method might be erratic. The standardized partial
regression coefficient of different chemical properties for the estimation of EC was in the order of NO3

- >
Cl- > OM > exchangeable Mg for loam soils and NO3

- > exchangeable Mg > Cl- for sandy loam soils.
Contribution order of the chemical properties based on standardized partial regression coefficient differed
1:5 dilution method and saturation method, indicating that different chemical compounds might be present
in the extract solutions of these two methods. Consequently the measurement of EC by saturation method
was thought be still better for estimation of chemical property because accuracy of EC measurement by 1:5
dilution method can't be improved by any specific coefficient for adjustment of EC. Regardless of
differences in soil textures and extraction methods, correlation coefficients between EC and the other
chemical properties were routinely in the order of NO3

- > Cl- > degree of base saturation > exchangeable
Mg > exchangeable Ca > SO4

2-. The principal factor analysis revealed four factor groups of the chemical
properties studied. The groups for sandy loam were as follows; ; 1. salt components, 2. soil reaction
components, 3. fixed and adsorption components, 4. CEC components. The groupings of loam soils were
similar to sandy loam except that exchangeable Na substituted the CEC of sandy loam. 

Key words : Plastic film house, Chemical properties, Soil texture, Standardized partial regression coefficient,
Principal factor analysis
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਋ܻաۄ दࢸ੤ߓ૑ח ֙ݒ 2ഥীࢲ 5ഥө૑ ੘ޛ

ਸ ੤ߓೞח ૘ড੸ੋ ੘ࠗ୓҅੉ݴ ݒ ੘ӝ݃׮ җ

׮ חغੑై द۝࠺ ীޙٸ షন੄ ৏ܨо ૘੸׮ػ

ח Ѫ਷ ݆਷ োҳѾҗীࢲ ૑੸غ঻׮. Jung et al.

(1998)਷ Ҵղ 513ѐ दࢸ੤ߓ షনী ؀ೠ ച೟ࢿ

ઑࢎীࢲ ਬബੋ࢑ ಣӐೣ۝੉ 1092 mg kg-1, ૕࢑క

૕ࣗ ಣӐೣ۝਷ 155 mg kg-1, ੹ӝ੹ببо 2.94 dS

m-1ਵ۽ ਋ݒ ֫ওਵݴ pHܳ ઁ৻ೠ ؀ࠗ࠙੄ ച೟ࢿ

ٜ੉ ੸੿஖ܳ ୡҗೞח Ѫਵ۽ ӒܻҊ .׮Ҋೞ৓ࠁ
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੹թ दࢸ੤ߓ షনী ؀ೠ ઑࢎীبࢲ ਬബੋ࢑җ

஖ജࢿ ணܻח ઑࢎ૑৉ فݽ ੸੿஖ ੉࢚ਸ ৓Ҋࠁ

(Kim et al., 2000), թࠗ૑৉ী ؀ೠ ੹ӝ੹بب ઑࢎ

ীࢲ ಴షக੄ ಣӐ ੹ӝ੹חبب ହਗ 16.3 dS m-1,

ࠗ࢑ 6.8 dS m-1, ӣ೧ ߂ ࣽୌ੉ 5.4 dS m-1 ੉࢚ਵ

۽ ৏ܨ૘੸੉ बпೣਸ ৈ઱Ҋࠁ ੓׮ (Ha et al.,

1997). Ӓ ੉৻ীب ਬࢎೠ ݆਷ োҳٜ਷ दࢸ੤ߓ

షন੄ ച೟ࢿী ؀ೠ ౠ੉ࢿਸ ׮Ҋೞ৓ࠁ (Yuk et

al., 1993; Lee et al., 1993; Jung et al., 1994, Jung et

al., 1997; Kang et al., 1997). ࢚ӝ৬ э਷ Ҵղ दࢸ

੤ߓ షন੄ ৏ܨ૘੸ അട਷ बпೠ ࣻળী غ׳ب

঻Ҋ, ౠ൤ ജ҃ࠁ੹ਸ ਤೠ दࢸ੤ߓ షন੄ ৏ܨ૘

੸ী ؀ೠ ౠ߹ೠ ҙܻо ਃҳغҊ ੓਺ਸ दࢎೞҊ

੓ࢲۄٮ .׮ ࠄ োҳח ৏ܨ૘੸੄ ౠࢿਸ ыח दࢸ

੤ߓ૑ షনਸ নష৬ࢎ নష۽ ҳ࠙ೞৈ ੹ӝ੹بب

ী ҙৈೞח ച೟ٜࢿ੄ ࢚ഐҙ҅৬ ஜ୹ߨߑী ܲٮ

ର੉ܳ ಣоೞӝ ਤೞৈ ୽࠘ दࢸ੤ߓ૑৉ 156ѐ ష

নী ؀ೞৈ Ү࠺ Ѩషೞ৓׮.

੤ܐ ߂ ߨߑ

ҕदషন ߂ ച೟ࢿ ҕदషন਷ 1998֙ࠗఠ 2001

֙ө૑ ୽࠘ ਷ҵࠁ ఍ࠗݶ, ୽઱द சӘز, ୒઱द

नୣز, ୒ਗҵ ъ৻ݶ ߂ ৠݶ࢑੄ दࢸ੤ߓ૑ীࢲ

଻ஂػ 156ѐ షনਸ షࢿী ۄٮ নషࢎ 74ѐ নష

82ѐ۽ ҳ࠙ೞৈ Ѩషೞ৓׮. షন ച೟ࢿ਷ pH (ഝ

ࢿ࢑ ߂ ਫ਼ࢿ࢑), ਬӝޛ (OM), ਬബੋ࢑ (ava.

P2O5), ૕࢑క૕ࣗ (NO3-N), ঐפݽইక૕ࣗ (NH4-

N), ஖ജࢿணܻ (exch.-K), ஖ജࢳࢿഥ (exch.-Ca),

஖ജࢿҊష (exch.-Mg), ஖ജࢿա౟ܬ (exch.-Na),

ন੉ৡ஖ജਊ۝ (cation exchangeable capacity, CEC),

ನചਊঘ ஜ୹ߨ ߂ 1:5 ൞ࢳ ஜ୹ߨী ੄ೠ ੹ӝ੹

بب (electrical conductivity, EC), ട࢑੉ৡ (SO4
-2),

৏ࣗ (Cl) ١ 15ѐ ஏ੿஖ ৻ ணܬ൚଱࠺৬ ৏ӝನച

ب ١੉ ನೣػ 17ѐ ച೟ࢿਵ۽ .׮Үೞ৓࠺

షন ച೟ࢿ ਷ࢳ࠙ ֪সҗ೟ӝࣿਗ షন ߂ धޛ

୓ ীߨࢳ࠙ ળೞ৓ਵݴ (NIAST, 2000), ଻ஂೠ షন

਷ ೂѤ റ 2 mm୓ী ాҗػ Ѫਸ ۽ܐदࢳ࠙ ೞৈ

਺җ׮ э੉ pH৬ .׮ೞ৓ࢳ࠙ ੹ӝ੹بب (EC)ח

ೂѤೠ షনਸ ૐࣻܨ৬ ۽1:5 ഒ೤ೞৈ 30࠙р ૓ఔ

ೠ അఌঘਸ ion analyzer (Orion model EA 940)৬

conductivity meter (TPS model 2100)۽ пп ஏ੿ೞ

৓׮. ਬӝޛ ೣ۝਷ Tyurinߨਵ۽ ೞ৓Ҋ, ਬബࢳ࠙

ੋ࢑਷ Lancasterߨਵ۽ ࠙ҟҟ҅ب (Hitachi model

U-2000)ܳ ੉ਊೞৈ ࢿਊࣻ .׮ೞ৓ࢳ࠙ ੋ࢑਷ ࣻਊ

ঘ ઺ ੋ࢑੄ ഝبزী ௾ ৔ೱਸ ઱૑ ঋਵبࢲݶ

ਊঘ੄ ৈҗܳ ਊ੉ೞѱ ೡ ࣻ ੓ѱ ೞӝ ਤೞৈ ష

ন : ਊঘ੄ о࠺ 1:10੉ ۾بغ షন 2 gী 0.01 M

CaCl2ਊঘ 20 mLܳ ֍Ҋ 17दр ૓ఔೞৈ ৈҗೠ ׮

਺ ੿۝࢝࠺ (Yoon et al., 1998)ೞৈ ൞ܳࣻߓࢳ Ҋ۰

ೞ૑ ঋ਷ पஏ֪۽ب ೞ৓׮. ૕࢑క ૕ࣗ ೣ۝਷ ష

ন 5 gী 0.025 M Al2(SO4)3ܳ ஜ୹ঘਵ۽ ೞৈ 30࠙

р ૓ఔ റ ஜ୹ঘਸ nitrate ion selective electrode

(Orion model 960)۽ ஏ੿ೞ৓ਵݴ, ஖ജࢿ ন੉ৡ

(K, Ca, Mg)਷ 1 N-NH4OAc (pH=7.0)ܳ ੉ਊೞৈ

ਗ੗൚ҟ࠙ҟҟ҅ب (Perkin Elmer model AA100)ܳ

੉ਊೞৈ ন੉ৡ஖ജਊ۝਷ .׮ೞ৓ࢳ࠙ mechanical

vacuum extractor (Centurion International, Inc.,

Lincoln, NE Model 24)ܳ ੉ਊೞৈ షনਸ 1 N-

NH4OAc (pH=7.0)ਵ۽ ஖ജஜ୹ റ pH 7.0ਵ۽ ઑ

੺ػ 80% ethyl alcohol۽ ୋࣁ റ, Kjeldahl ૐߨܨ

(Tecator 1030 Analyzer)ਵ۽ ஏ੿ೞ৓׮. షন੄ ੑ

਷ࢳ࠙ب 5% sodium hexameta phosphateܳ ࠙࢑ઁ

۽ ೞৈ pipette ߨਵ۽ ਷ࢿష ,ݴೞ৓ਵࢳ࠙ ޖ֪޷

ࢿ ӝળ੄ ীߨ಴بп࢖ ੄ೞৈ .׮ೞ৓ܨ࠙

ࢳ࠙҅ా ਷ࢳ࠙҅ా SAS ೐۽Ӓ۔ (Ver. 9.1)ਸ

੉ਊೞৈ ࢚ҙ҅ࣻ, ಴ળചػ ಞഥӈ҅ࣻ, ઱ੋ੗࠙ࢳ

١ਸ ࣻ೯ೞ৓׮. ಴ળചػ ಞഥӈ҅ࣻ (standardized

partial regression coefficient)ח ഥӈ࠙ࢳী ҙৈೞח

ഥӈ߸ٜࣻ੄ ࢚؀੸ ઺ਃࢿਸ ಣоೞӝ ਤೞৈ ಣо

ী ੸ਊػ ٚݽ ߸ٜࣻਸ ೠੌز ӝળਵ۽ ߸ജೞৈ

חೞࢳ࠙ ݴ੉ߨߑ షন੄ ਬӝޛ ೣ۝җ ੹ӝ੹بب

ী ҙৈೞח ച೟ٜࢿ੄ ӝৈب ীࢳ࠙ ੉ਊೞ৓׮.

઱ੋ੗࠙ࢳ (principal factor analysis)਷ Ѩషػ 17ѐ

ച೟ࠗ۽ٜࢿఠ ҕాੋ੗ٜ੄ ীࢳ࠙ ੸ਊೞ৓ਵݴ

ҕాੋ੗੄ ѐࣻח Scree ࢑੼ࠗ۽بఠ Ѿ੿غ঻Ҋ

ੋ੗୶୹ਸ ਤೠ ੋ੗ഥ੹ (factor rotation)਷

varimax, promax, ߂ Harris-Kaiser (HK)੄ 3о૑ܳ

ఖೞৈࢶ .׮ೞ৓ࢳ࠙

Ѿҗ ߂ Ҋ଴

ҕदషন੄ ച೟ٜࢿী ؀ೠ ࠙ನߧਤח Table 1җ

э׮. షন੄ pHח নషীࢲ ࢲনషীࢎ ,7.14~4.24

۽7.35~4.95 ࣗ׮ ֫ѱ ࠙ನغ঻Ҋ ৏ܨ૘੸ܳب ա

ఋղח ੹ӝ੹חبب নష੄ ҃਋ ୭ࣗ 0.93 ীࢲ ୭

؀ 15.65 dS m-1, ࢎনష੄ ҃਋ ୭ࣗ 0.91ীࢲ ୭؀

22.30 dS m-1۽ ৏ܨ૘੸ب੄ ௾ ର੉ܳ աఋչ׮. ੹

ӝ੹بب੄ ௾ ର੉ী ӝੋغয షন੄ ૕࢑క ૕ࣗ

ೣ۝਷ নషীࢲ ࢲনషীࢎ ,821~21 27~1,100 mg

kg-1, ਬബੋ࢑ ೣ۝਷ নష੄ ҃਋ নࢎ ,2,000~410

ష੄ ҃਋ 592~2,061 mg kg-1, ஖ജࢿ ணܬ਷ নషী

ࢲ ࢲনషীࢎ ,1.96~0.25 0.21~2.55 cmol+ kg-1ࢲ۽

௾ ର੉ܳ ࢿ৓Ҋ, షࠁ рীח ੹ӝ੹بب੄ ҃ೱҗ

ೞѱੌز নష׮ࠁ ࢲনషীࢎ فݽ ֫਷ ܳب֪ ࠁ
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৓׮. ӒܻҊ షন੄ ܳبৠ࠺ оܴೞח ਬӝޛ ೣ۝

җ ন੉ৡ஖ജਊب۝ пп 5.5~65.2 g kg-1৬

10.0~21.0 cmol+ kg-1ࢲ۽ ػ੿ࢶ ҕदషন੄ ച೟ࢿ

ٜ࠙਷ ೣ۝ ର੉о ௾ ࠙ನౠࢿਸ .׮৓ࠁ

షন੄ ৏ܨ૘੸ܳب աఋղח ੹ӝ੹חبب ߈ੌ

੸ਵ۽ ੄ࢳ࠙ ಞ੄ࢿ ীޙٸ షন੄ pH ஏ੿੄ ҃

਋৬ э੉ షনदܐ৬ ૐܳࣻܨ 1:5੄ ۽ਯ࠺ ൞ࢳೞ

ৈ ஜ୹ೞҊ ஏ੿஖ח ൞ࣻߓࢳ 5ܳ ғೞৈ ಴അೞҊ

੓ח प੿੉׮ (NIAST, 2000). ੉ ੄ߨߑ ੿ഛܳب

ഛੋೞӝ ਤೞৈ ஜ୹ঘਸ 1:5 ൞ࢳঘҗ ನച ஜ୹ঘ

ਵ۽ ҳ࠙ೞৈ Fig. 1ী ഥӈҙ҅ܳ աఋչ׮. নషա

নషࢎ فݽ ف о૑ ஜ୹ߨߑ ੉ীࢎ Ҋ۽ب ਬ੄ࢿ

੓ח ૒ࢶ੸ੋ ഥӈҙ҅ܳ ݴ৓ਵࠁ ૒ࢶ ഥӈध੄

ӝ਎ӝ ч਷ নషоࢎ 8.599, নషо 8.163ਵ۽ तೞ࠺

৓׮. ੉۞ೠ ഥӈҙ҅ࠗ۽ఠ 1:5 ൞ߨࢳী ੄ೞৈ ൞

ࣻߓࢳ 5ܳ ғೞৈ ঳਷ ੹ӝ੹بب ч਷ ௼ѱ ੜޅ

ؼ ࣻ ੓਺ਸ Jung et al. (2001)਷ .׮ৈ઱঻ࠁ ೠҴ

షনী ؀ೠ Ѩషীࢲ 1:5 ൞ߨࢳী ੄ೠ ஏ੿஖੄

൞חࣻߓࢳ धష 6.44ীࢲ షࢎ 12.29ө૑੄ ׮নೞ׮

ח ਬࢎೠ Ѿҗܳ ݴҊೞࠁ ੹ӝ੹ܳبب ജ࢑ೞӝ

ਤ೧ ন੉ৡ஖ജਊ۝ਸ Ҋ۰೧ঠ ೠ׮Ҋ ઁউೞ৓׮.

ࢲۄٮ షন੄ ৏ܨ૘੸ܳب աఋղח ੹ӝ੹بب ч

਷ షন੄ ઙܨ ߂ ച೟੸ ౠࢿী ۄٮ ನചஜ୹ߨҗ

1:5 ൞ߨࢳ ੉ীࢎ ੌ੿ೠ ҙ҅ܳ ੉૑ࠁ ঋ਷ Ѫਵ

۽ ۽޲۞Ӓ .׮ػпࢤ ࢳ࠙ ߂ ୶୹੄ ਊ੉ࢿ਷ 1:5

൞ߨࢳ੉ ಞܻೞ૑݅ ஏ੿஖੄ ੿ഛܳب Ҋ۰ೠݶ׮

షন੄ ੹ӝ੹חبب оמೞݶ ನച ஜ୹ߨਵ۽ ࢳ࠙

ೞח Ѫ੉ ૒ೡۈ߄ Ѫਵ۽ .׮ػпࢤ

Table 2ח ੹ӝ੹ببী ӝৈೞח ച೟ٜࢿ੄ о઺

஖ܳ Үೞӝ࠺ ਤೞৈ ಴ળചػ ಞഥӈ҅ࣻܳ աఋմ

Ѫ੉׮. নష৬ নషࢎ فݽ ನച ஜ୹ߨী ੄೧ ஏ੿

ػ ੹ӝ੹ببী ؀ೠ ಴ળചػ ಞഥӈ҅ࣻח ૕࢑క

૕ࣗо о੢ ௼ѱ աఋլࢲۄٮ .׮ ನചஜ୹ߨী ੄

ೠ ੹ӝ੹ببী ؀ೠ ച೟ٜࢿ੄ ӝৈب ࣽਤח ন
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Soil 

texture

Soil 

texture

Loam

(n=82)

Sandy loam

(n=74)

Cl-SO4
2-CEC

NaMgCaK

Exchangeable Cation

------------------------- cmol+ kg-1 ------------------------- cmol+ kg-1 mg kg-1 mg kg-1

Statistics

Max.

Min.

Mean

Median

SD

CV(%)

Max.

Min.

Mean

Median

SD

CV(%)

1.96

0.25

0.73

0.66

0.42

57.15

2.55

0.21

0.84

0.65

0.61

72.15

12.76

4.50

8.10

8.13

1.79

22.15

21.97

4.42

8.05

7.34

2.97

36.95

4.47

1.33

2.30

2.14

0.65

28.35

8.29

1.09

2.34

2.11

1.23

52.55

1.83

0.09

0.68

0.56

0.39

56.8

1.61

0.17

0.64

0.54

0.35

54.3

21.0

11.2

14.9

14.6

2.4

15.8

20.1

10.0

12.8

12.3

1.8

14.2

451.5

6.5

60.5

42.5

73.5

121.9

596.5

6.5

80.5

53.5

112.5

139.6

788.5

23.5

223.5

217.5

148.5

66.4

1938.5

28.5

293.5

219.5

308.5

105.2

Available

P2O5

Water

Extractable P2O5

Organic

matter
ECeEC1:5NO3-NNH4-N

mg kg-1 mg kg-1 ds m-1 ds m-1 g kg-1 mg kg-1 mg kg-1

pH

(1:5 H2O)
Statistics

Loam

(n=82)

Sandy loam

(n=74)

Max.

Min.

Mean

Median

SD

CV(%)

Max.

Min.

Mean

Median

SD

CV(%)

7.14

4.24

5.38

6.05

0.65

12.1

7.35

4.95

5.83

6.16

0.64

10.9

97.5

3.3

12.4

8.2

14.3

116.0

64.7

3.5

9.1

5.8

8.9

97.9

821.0

21.0

222.0

197.5

155.8

70.2

1100.0

27.3

288.0

214.3

218.6

75.9

1.54

0.15

0.60

0.56

0.31

51.4

1.71

0.10

0.65

0.55

0.33

50.3

15.6

0.9

4.7

4.5

2.7

58.4

22.3

0.9

6.2

5.0

4.1

65.8

65.2

5.5

25.7

20.8

14.6

56.7

44.7

10.4

22.7

19.8

8.7

38.4

314

30

110

92

65

59

291

21

117

103

63

54

2000.5

410.5

1116.5

1131.5

407.5

36.4

2061.5

592.5

1241.5

1181.5

415.5

33.5

Table 1. Concentration range of chemical properties of experimental soils.



ష੄ ҃਋ ૕࢑క૕ࣗ > ৏ࣗ > ਬӝޛ > ஖ജࢿ Ҋ

ష੄ ࣽ੉঻Ҋ নష੄ࢎ ҃਋ח ૕࢑క૕ࣗ > ஖ജࢿ

Ҋష > ৏ࣗ੄ ࣽ੉঻׮. Ӓ۞ա 1:5 ൞ߨࢳী ੄ೠ

੹ӝ੹ببী ؀ೠ ച೟ٜࢿ੄ ӝৈחب ನചߨ੄ ҃

਋৬ ࣗ׮ ࢚੉ೞৈ নష੄ ҃਋ ૕࢑క૕ࣗ > ৏ࣗ

> ஖ജࢿ Ҋష > ਬӝޛ੄ ࣽ੉঻Ҋ নష੄ࢎ ҃਋ח

৏ࣗ > ૕࢑క૕ࣗ > ஖ജࢿ ഥࢳ > ട࢑੉ৡ (SO4
2-)

> ஖ജࢿ Ҋష੄ ࣽ੉঻׮. ੉۞ೠ Ѿҗח ੹ӝ੹بب

੄ ஏ੿ীࢲ ஜ୹ߨߑী ۄٮ ૊, 1:5 ൞ࢳਊঘҗ ನ

ചਊঘਸ ҳࢿೞח ച೟ٜ࠙ࢿ੄ оب֪ ѱܰ׮ ࠙ನ

ח׮ػ Ѫਸ ੄޷ೞӝ ীޙٸ ൞ߨࢳী ੄ೠ ੹ӝ੹

੄بب ஏ੿ߨߑ਷ ஜ୹ߨߑ ੗୓ীࢲ ੿ഛܳب ծ୶

ח ਃੋਸ ನೣೞҊ ੓঻׮.

Table 3਷ ੹ӝ੹ببী ؀ೠ ച೟ٜࢿ੄ ҙ҅ܳ

࢚ҙ҅ࣻ۽ աఋմ Ѫ੉׮. ࢚ҙ҅ࣻ੄ ௼ӝ۽ Ү࠺

ೡ ٸ ੹ӝ੹חبب షࢿҗ ஜ୹ߨߑী ҙ҅হ੉ ૕

࢑క૕ࣗ > ৏ࣗ > ৏ӝನചب > ஖ജࢿ Ҋష > ஖ജ

ࢿ ഥࢳ > ട࢑੉ৡ (SO4
2-)੄ ࣽਵ۽ ૕࢑క૕ࣗ

(r=0.911~0.943)о о੢ ֫਷ ࢚ҙ҅ࣻܳ ੉ .׮৓ࠁ

ח ಴ળചػ ಞഥӈ҅ࣻীبࢲ ਺੹ೞܳ ыח ૕࢑క

૕ࣗ৬ ৏ࣗо о੢ ௼ѱ ӝৈ೮؍ Ѫҗ ੌ஖חغ Ѿ

җ੉׮. Ha et al. (1997)਷ թࠗ૑ߑ 71ѐ दࢸషন੄

ച೟ࢿਵ۽ ઑࢎೠ Ѿҗ ੹ӝ੹بب৬ ੽ೠ޻ ࢚ҙਸ

ыח ച೟ࢿ੄ ࢚ҙ҅ࣻ ௼ӝח ஖ജࢿ Ҋష > ૕࢑

క૕ࣗ > ৏ࣗ > ஖ജࢿ ഥࢳ > ട࢑੉ৡ (SO4
2-) >

஖ജࢿ ணܬ੄ ࣽਵ۽ ࠄ োҳѾҗ৬ ܻ׳ ஖ജࢿ Ҋ

షо о੢ ֫਷ ࢚ҙ҅ࣻܳ .Jung et al .׮৓ࠁ

(1998)਷ ੹Ҵ 513ѐ दࢸషন੄ ച೟ࢿী ؀ೠ ઑࢎ

ীࢲ ੹ӝ੹بب৬੄ ࢚ҙ҅ࣻ ௼ӝח ૕࢑క૕ࣗ >

஖ജࢿ Ҋష > ஖ജࢿ ணܬ > ஖ജࢿ ഥ੄ࢳ ࣽ੉঻

Ҋ׮ ೠࣽױ .׮Ҋೞ৓ࠁ ࢚ҙ҅ࣻ੄ ௼ӝ۽ ੹ӝ੹

ীبب ؀ೠ ӝৈب ࣽਤܳ ಣоೞӝח औ૑ ঋ૑݅

಴ળചػ ಞഥӈ҅ࣻ۽ ಣоೠ ࠄ োҳ Ѿҗ৬ ݆਷

ઙܨ੄ दࢸషনীࢲ о੢ ੽ೠ޻ ࢚ҙਸ ੋࠁ ૕࢑

క ૕ࣗח ਺੹ೞܳ ыח ৏ࣗ੉ৡҗ ೣԋ ৏ب֪ܨ

ܳ աఋղח ੹ӝ੹ببী о੢ ௼ѱ ӝৈೞח ࠙ࢿ

ਵ۽ .׮ػпࢤ

о੢ ֫਷ ࢚ҙ҅ࣻܳ ؍৓ࠁ ನച ஜ୹ߨী ੄ೠ

੹ӝ੹بب৬ ૕࢑క૕ࣗ ೣ۝੄ ࢚ഐҙ҅ (Fig. 2)ח

নషաࢎ নష فݽ Ѣ੄ ೠੌز ӝ਎ӝ੄ ૒ࢶ੸ੋ

ഥӈҙ҅ (Ѿ੿҅ࣻ R2=0.83~0.89)ܳ ӒܻҊ .׮৓ࠁ

੹ӝ੹بب৬ ৏ࣗ ೣ۝੄ ҙ҅ (Fig. 3)ীبࢲ ૒ࢶ

੸ੋ ഥӈҙ҅ (Ѿ੿҅ࣻ R2=0.69~0.73)ܳ ݴ৓ਵࠁ

૒ࢶ ഥӈध੄ ӝ਎ӝח ׮ࠁনషࢎ নషীࢲ ծই
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Fig. 1. Relationship between ECe extracted by saturation
method and EC1:5 extracted by dilution method.

Ranking

1

2

3

4

5

Sandy loamLoamSandy loamLoam

0.742 (NO3-N)

0.279 (Cl)

0.117 (OM)

0.095 (Exch.-Mg)

0.738 (NO3-N)

0.161 (Exch.-Mg)

0.154 (Cl)

0.659 (NO3-N)

0.230 (Cl)

0.220 (Exch.Mg)

0.204 (O.M)

0.462 (Cl)

0.411 (NO3-N)

0.093 (Exch.Ca)

0.086 (SO4)

0.053 (Exch.Mg)

ECe

䝑N=74 for loam soil, 82 for sandy loam soil.

EC1:5

Table 2. Standardized partial regression coefficient of chemical properties for electrical conductivity.䝑䝑

Texture

Loam

Sandy loam

䝑 N=74 for loam soil, 82 for sandy loam soil.
‡ DBS : degree of base saturation

Cl-SO4-2DBS Exch.-MgExch.-CaNO3-NDependent

ECe

E.C1:5

ECe

E.C1:5

0.911

0.917

0.943

0.913

0.337

0.459

0.640

0.688

0.393

0.467

0.680

0.738

0.600

0.694

0.720

0.799

NS

NS

0.510

0.587

0.857

0.874

0.811

0.856

Table 3. Correlation coefficient between EC and other properties at p<0.0001.䝑䝑



Cl ೣ۝੄ ૐоী ܲٮ ੹ӝ੹بب੄ ૐо࠺ਯ੉ ծ

਷ ҃ೱ੉঻׮.

Table 4ח షন੄ ਬӝޛ ೣ۝җ ੽ೠ޻ ҙ҅ܳ ы

ח ച೟ٜࢿ੄ ࢚ҙ҅ࣻܳ աఋմ Ѫ੉׮. షন੄ ਬ

ӝޛ ೣ۝਷ ܲ׮ ച೟ٜࢿҗ Ҋ۽ب ੽ೠ޻ ࢚ҙ

(p<0.0001)ਸ ݴ৓ਵࠁ ח׮ࠁনషࢎ নషীࢲ ؊ ֫

਷ ࢚ҙ҅ࣻܳ աఋչ׮. নష੄ ҃਋ ਬӝޛ ೣ۝җ

࢚ҙ҅ࣻ੄ ௼ӝח ࣻਊࢿ ੋ࢑ > ন੉ৡ஖ജਊ۝ >

ਬബੋ࢑ ١੄ ࣽ੉঻Ҋ, ࢎনష੄ ҃਋ ࢚ҙ҅ࣻ੄

௼ӝח ࣻਊࢿ ੋ࢑ > ஖ജࢿ ணܬ > ন੉ৡ஖ജਊ۝

> ਬബੋ࢑੄ ࣽਵ۽ ࣗ׮ ର੉ܳ ৓૑݅ࠁ ҕా੸ਵ

۽ ࣻਊࢿ ੋ࢑੉ о੢ ֫਷ ࢚ҙ҅ࣻܳ ੉৬ .׮৓ࠁ

э੉ ࣻਊࢿ ੋ࢑੉ա ਬബੋ࢑ ೣ۝੉ షন੄ ਬӝ

ޛ ೣ۝җ ੽ೠ޻ ҙ҅ܳ ੋࠁ Ѿҗח दࢸ੤ߓী ച

೟ࡺܐ࠺ ইۄפ ਬӝ૕ܐ࠺৬ о୷ַ࠙ ృ࠺੄ җ׮

दਊਵ۽ ਬӝޛҗ ೣԋ ਬബੋ࢑੄ ૘੸ਸ ୡې೮ӝ

۽ਵޙٸ .׮ػпࢤ

Figure 4ח ਬബੋ࢑җ ࣻਊࢿ ੋ࢑੄ ࢚ഐҙ҅ܳ

աఋմ Ѫ੉׮. दࢸ੤ߓ షনী ۽੿࢚੸ਵ࠺ җب

ೞѱ ૘੸ػ ੋ࢑਷ ࣻਊࢿ ੋ࢑੄ ਊ୹۝ ૐо৬ ҙ

חغ۲ ҙ҅ܳ షন੄ .׮৓ࠁ ࣻਊࢿ ੋ࢑җ ਬബੋ

࢑ ೣ۝੄ ഥӈҙ҅ࠗ۽ఠ ࣻਊࢿ ੋ࢑ ೣ۝਷ ਬബ

ੋ࢑ ড 1500 mg kg-1ө૑ח Ѣ੄ ૒ࢶ੸ੋ ҙ҅۽

ਬബੋ࢑੄ ড 10% ੿ܳب աఋչਵա 1500 mg kg-1

੉࢚੄ ೣ۝ઑѤীחࢲ ҋࢶഥӈ੄ ࣻಣ ನച੼ী ب

ೞৈ׳ ਬബੋ࢑੄ ড 20%ө૑ ࣻਊࢿਵ۽ ਊ୹חغ

ҙ҅ܳ աఋչ׮. Pautler and Sims (2000)ח షন ੋ

ী ੄ೠ ਫ਼੤੸ ਬप оࢿמ োҳীࢲ Mehlich-P੄

ೣ۝੉ 50 mg kg-1 ੉࢚ੋ షন਷ ؊ ծ਷ ೣ۝੄ ҃

੘૑ షনী ೞৈ࠺ ੹୓ ੋ ೣ۝ী ؀ೠ оਊࢿ ߂

ఎ଱ࢿ ੋ ೣ۝੄ ਯ੉࠺ Ҋ׮֫ ೞ৓ࢲۄٮ .׮ ਬബ

ੋ࢑੄ ૘੸۝੉ җبೠ दࢸషন੄ ҃਋ оਊࢿ ߂

ఎ଱ࢿ ੋ਷ ૑ೞࣻ৬ ੋӔ ࣻ੗ਗ੄ য়৏ਸ ਬߊೡ

ࣻ ੓ਸ Ѫਵ۽ .׮ػпࢤ
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Fig. 2. Relationship between ECe extracted by saturation
method and NO3-N content in soils.

Fig. 3. Relationship between ECe extracted by saturation
method and Cl content in soils.

Texture

Loam

Sandy loam

0.775 0.614 0.367 0.335 NS 0.356 0.747 NS -0.425

0.588 0.467 0.553 0.316 0.385 0.460 0.498 0.428 NS

䝑 N=74 for loam soil, 82 for sandy loam soil.
‡ PAR ; potassium adsorption ratio.

Cl-SO4-2CECPAR 
Exch.

Mg

Exch.

Ca

Exch.

K

Available

P2O5

Water 

Extractable. P

Table 4. Correlation coefficient between content of organic matter and other properties at p<0.0001.䝑䝑

Fig. 4. Relationship between available P2O5 and water
extractable P2O5 in soils.



షন੄ ৏ܨо ૘੸ػ दࢸ੤ߓ షন੄ ౠ੉ೠ ઑ

Ѥীࢲ ച೟ٜࢿ੄ ҕాੋ੗ী ੄ೠ ਃੋٜਸ ೞܨ࠙

ӝ ਤೞৈ ઱ੋ੗ ਸࢳ࠙ ࣻ೯ೞৈ Ӓ Ѿҗܳ Table

5 (নష)৬ ী(নషࢎ) 6 աఋչ׮. दࢸ੤ߓ షন 17

ѐ ച೟ٜࢿਸ ੉ਊೠ Scree ࢑੼ب ಣоח নష৬

নషࢎ فݽ 4ѐ੄ ਃੋٜ۽ ੉ٜ .׮঻غܨ࠙ ਃੋٜ

੄ ౠࢿ਷ 3о૑ ੋ੗୶୹ߨߑী ۄٮ ࣗ׮ ର੉ܳ

ػܨ࠙ ,৓૑݅ࠁ 4ѐ ਃੋٜ ઺ 3ѐח షࢿী ҙ҅হ

੉ ੋ੗୶୹ٜߨߑ ੉ীࢎ ਬࢎೞѱ ಣо ঻غܨ࠙

૊ .׮ ਃੋ 1਷ షন੄ ৏ޛܨ૕۽ ౠࢿചೡ ࣻ ੓ח

੹ӝ੹بب, ૕࢑క૕ࣗ, ৏ࣗ, ৏ӝನചب ١੉ ನೣ

঻Ҋ, ਃੋغ ח2 షন੄ ۽ب࢑ ౠࢿചೡ ࣻ ੓ח

pH (ഝࢿ࢑ ߂ ਫ਼ࢿ࢑), ஖ജࢿ ഥࢳ ١੉, ਃੋ 3਷

షনী Ҋ੿ ൚଱ೞח ച೟ࢿਵ۽ ౠࢿചೡ ࣻ ੓ח

ਬബੋ࢑ ߂ ஖ജࢿ ணܬ, ணܬ൚଱࠺ ١੉ ನೣغ঻

ӒܻҊ .׮ աݠ૑ ਃੋ ח4 নష੄ ҃਋ (Table 5)

஖ജࢿ ৬׮ࣗ ട࢑੉ৡ (SO4
2-)੉ ನೣחغ ஖ജࢿ

۽׮ࣗ ౠࢿചغ঻Ҋ নష੄ࢎ ҃਋ (Table 6)ח

CEC ߂ ਬӝޛ੉ ನೣחغ ন੉ৡ஖ജਊ۝ਵ۽ ౠࢿ

ച ࢲۄٮ .׮঻غܨ࠙ ઱ੋ੗ ীࢳ࠙ ੄ೠ दࢸ੤ߓ

షন੄ ച೟ࢿ਷ নష੄ࢎ ҃਋ 1) ৏ޛܨ૕, 2) షন

૕ޛ൚଱Ҋ੿ (3 ,ب࢑ 4) CEC੄ 4ѐ ਃੋ ౠࢿਵ۽,

ӒܻҊ নష੄ ҃਋ח ন੉ৡ஖ജਊ۝ ؀न ஖ജࢿ

۽׮ࣗ ؀୓חغ ਃੋ ౠࢿਵ۽ .׮঻غܨ࠙

੸ ਃ

1998֙ࠗఠ 2001֙ө૑ ୽࠘૑৉ীࢲ 156ѐ दࢸష

ন੉ ଻ஂغয दࢸ੤ߓ షন੄ ച೟ࢿী ؀ೠ ౠࢿ

߂ ࢚ഐҙ҅о ా҅੸ ীߨߑ ੄ೞৈ Ү࠺ Ѩషغ঻
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Factor

Factor 1

Factor 2

Factor 3

Factor 4

䝑 DBS, degree of base saturation.
‡ PAR, potassium adsorption ratio.

VariancesMethod

Varimax

Promax

Harris-Kaiser

Varimax

Promax

Harris-Kaiser

Varimax

Promax

Harris-Kaiser

Varimax

Promax

Harris-Kaiser

Cl

Cl

Cl

pH(active)

pH(active)

pH(active)

PAR 

PAR

PAR

OM

OM

OM

DBS 

ECe

ECe

pH(reserve)

pH(reserve)

pH(reserve)

Exch.-K

Exch.-K

Exch.-K

CEC

CEC

CEC

Exch.-Mg

DBS

DBS

Exch.-H

Exch.-H

Exch.-H

Ava.-P

Ava.-P

Ava.-P

ECe

Exch.-Mg

Exch.-Mg

Exch.-Na

NH4-N

NH4-N

NH4-N

NO3-N

NO3-N

NO3-N

Exch.-Ca

Exch.-Ca

Exch.-Ca

SO4

SO4

SO4

Table 6. Principal factor analysis for 17 chemical properties for sandy loam soil (n=82).

Factor

Factor 1

Factor 2

Factor 3

Factor 4

䝑 DBS, degree of base saturation.
‡ PAR, potassium adsorption ratio.

Variances includedMethod

Varimax

Promax

Harris-Kaiser

Varimax

Promax

Harris-Kaiser

Varimax

Promax

Harris-Kaiser

Varimax

Promax

Harris-Kaiser

ECe

ECe

ECe

pH(active)

pH(active)

pH(active)

‡PAR

PAR

PAR

Exch.-Na

Exch.-Na

Exch.-Na

Cl

NO3-N

Cl

pH(reserve)

pH(reserve)

pH(reserve)

Exch.-K

Exch.-K

Exch.-K

SO4

SO4

OM

NO3-N

Cl

NO3-N

Exch.-H

Exch.-H

Exch.-H

CEC

CEC

Ava.-P

SO4

䝑DBS

DBS

DBS

Exch.-Ca

NH4-N

NH4-N

Ava.-P

Ava.-P

CEC

Exch.-Ca

Exch.-Ca

OM

OM

Exch.-Mg

Exch.-Mg

Table 5. Principal factor analysis for 17 chemical properties for loam soil (n=74).



ಣоী .׮ ੸ਊػ ച೟ٜࢿ਷ pH৻ 16ѐ ݴ੉ٜ࠙ࢿ

਷ࢳ࠙҅ా ࢚ҙ, ಴ળചػ ಞഥӈ҅ࣻ, ઱ੋ੗࠙ࢳ

١ਵ۽ ࣻ೯غ঻׮. ಴ળചػ ಞഥӈ҅ࣻח ઙࣘ߸ࣻ

ী ҙৈೞח ഥӈ߸ٜࣻ੄ ࢚؀੸ ઺ਃࢿਸ ಣоೞӝ

ਤೞৈ షন੄ ਬӝޛ ೣ۝җ ੹ӝ੹ببী ҙৈೞח

ച೟ٜࢿ੄ ӝৈب ীࢳ࠙ ੸ਊغ঻׮. ઱ੋ੗ ࢳ࠙

਷ दࢸ੤ߓ షন੄ ച೟ٜࢿী ؀ೞৈ ҕాੋ੗ী

੄ೠ ૘ٜױਸ ೞӝܨ࠙ ਤೞৈ ҕदష .׮ೞ৓ࢳ࠙

ন੄ pHח নషо নషоࢎ ,7.14~4.24 4.95~7.35੉

঻Ҋ ৏ܳب֪ܨ աఋղח ੹ӝ੹חبب নష੄ ҃਋

୭ࣗ 0.93 ীࢲ ୭؀ 15.65 dS m-1, ࢎনష੄ ҃਋ ୭

ࣗ 0.91ীࢲ ୭؀ 22.30 dS m-1ࢲ۽ ௾ ର੉ܳ աఋչ

بب੹ӝ੹ .׮ ஏ੿ਸ ਤೠ 1:5 ൞ߨࢳҗ ನച ஜ୹

਷ߨ Ҋ۽ب ਬ੄ࢿ ੓ח ૒ࢶ੸ੋ ഥӈҙ҅ܳ ৓ࠁ

ਵݴ ૒ࢶध੄ ӝ਎ӝח নషоࢎ 8.599, নషо 8.163

ࢲ۽ ੉ۿ੸ ൞ࣻߓࢳ ׮ࠁ5 ֫ѱ ಣоغ঻׮. ಴ળച

ػ ಞഥӈ҅ࣻ۽ ಣоೠ ನചஜ୹ߨ੄ ੹ӝ੹ببী

؀ೠ ച೟ٜࢿ੄ ӝৈب ࣽਤח নష੄ ҃਋ ૕࢑క

૕ࣗ > ৏ࣗ > ਬӝޛ > ஖ജࢿ Ҋష੄ ࣽ੉঻Ҋ ࢎ

নష੄ ҃਋ח ૕࢑క૕ࣗ > ஖ജࢿ Ҋష > ৏ࣗ੄

ࣽ੉঻׮. ੹ӝ੹ببী ؀ೠ ച೟ٜࢿ੄ ӝৈب ࣽ

ਤח ನചஜ୹ߨҗ 1:5൞ߨࢳ ੉ীࢎ ର੉ܳ ৈࠁ ஜ

୹ߨߑী ܲٮ ਊঘ੄ ച೟ઙ חب֪ ೞ૑ੌز ঋ਷

Ѫਵ۽ ࢲۄٮ .׮঻غпࢤ 1:5 ൞ߨࢳী ੄ೠ ੹ӝ੹

بب ஏ੿਷ ౠ੿ೠ ۽ࣻ҅ ઑ੺ೞ؊بۄ ੿ഛبо

ծই૕ ী߆ࣻ হਵݴ оמೠ ನചਊঘ ஜ୹ߨ੉ ߄

૒ೡۈ Ѫਵ۽ ҙ҅ࣻ੄࢚ .׮঻غпࢤ ௼ӝ۽ ࣽױ

൤ Үೡ࠺ ٸ ੹ӝ੹חبب షࢿҗ ஜ୹ߨߑী ҙ҅

হ੉ ૕࢑క૕ࣗ > ৏ࣗ > ৏ӝನചب > ஖ജࢿ Ҋష

> ஖ജࢿ ഥࢳ > ട࢑੉ৡ (SO4
2-)੄ ࣽ੉঻׮. ઱ੋ

੗ ীࢳ࠙ ੄ೠ दࢸ੤ߓ షন੄ ച೟ࢿ਷ 4ѐ ਃੋ

ਵ۽ ݴ঻ਵغܨ࠙ ਃੋ߹ ౠ૚਷ নష੄ࢎ ҃਋ 1)

৏ޛܨ૕, 2) షন3 ,ب࢑) ൚଱Ҋ੿ޛ૕ 4) CEC۽,

ӒܻҊ নష੄ ҃਋ח CEC ؀न ஖ജࢿ ۽׮ࣗ ؀୓

ݴغ ച೟ٜࢿਸ ೡܨ࠙ ࣻ ੓঻׮.
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