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of Plastic Film House

নਗࢳ·ъࣻࢿ·ӣӝੋ·ഘࣽ׳*

Won-Seok Yang, Seong-Soo Kang, Ki-In Kim and Soon-Dal Hong*

୽࠘؀೟Ү ֪ച೟җ

Department of Agricultural Chemistry, Chungbuk National University, Cheongju 361-763, Korea

Pot experiments were conducted from 1999 to 2001 to compare the different methods of available
phosphorus (P) for estimation of biomass and P uptake by tomato and cucumber grown on different soils
(25 soils for tomato and 8 soils for cucumber cultivation) collected from plastic film house of Chungbuk
area. Supplementary experiment was conducted to estimate the relationship among several extraction
methods of available P such as P adsorption, water extractable-P, Lancaster-P, Olsen-P, Bray No 1 and No
2-P, and Mehlich 1 and 3-P for a total of 71 soils that included 33 soils collected for tomato and cucumber
cultivation and 38 soils taken from other sites of plastic film house. All the extraction methods of available
phosphorus except P adsorption were mutually positive correlated with r ranging from 0.81 to 0.96 while
the correlation coefficient between P adsorption and other methods ranged from -0.57 to -0.80. Phosphorus
uptake by tomato plant applied with no fertilizer was significantly correlated with the available P extracted
by different methods except P adsorption in all the experiments showing positive correlation coefficients
from 0.49 to 0.76 in April, 1999, 0.53 to 0.71 in April, 2000, and 0.59 to 0.68 in October, 2000. Consequently
relative amount of P uptake by tomato plant for all the experiments also significantly correlated with
available P in soils showing correlation coefficients of r=0.64~0.73 (P<0.0000001) in the order of Mehlich 1-
P > Mehlich 3-P > Lancaster-P. For tomato, critical concentrations of available P in soils estimated by Cate
and Nelson split method were 1700 mg kg-1 for Mehlich 3-P, 1,050 mg kg-1 for Mehlich 1-P, and 95 mg kg-1

for water extractable P. Also P uptake by cucumber plant was significantly correlated with Olsen-P, water
extractable P, and Bray No 2-P with r value of 0.62, 0.59, and 0.51, respectively, in soils of no fertilization.
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ࢲ ঱

ো઺ ૘ড੸ਵ۽ ੘ޛ੉ ੤חغߓ दࢸೞ਋झ షন

਷ ૕੄ޛܐ࠺ җ׮दਊਵ۽ ౠ൤ ਬബੋ࢑ ೣ۝੉

֢૑షনী ೞৈ࠺ ௼ѱ ૐоೞҊ ੓ח प੿੉׮.

Jung et al. (1998)਷ җ଻ܨ, ৐଻ܨ, ചാܳܨ ನೣೞ

ח 513ѐ दࢸ੤ߓ షনী ؀ೠ ച೟ࢿ ઑࢎীࢲ ਬ

ബੋ࢑੄ ಣӐೣ۝੉ 1092 mg kg-1੉Ҋ, Jung et al.

(2000)਷ 169ѐ दࢸ੤ߓ షন੄ ਬബੋ࢑੉ 136-3689

mg kg-1੄ ࠙ನ۽ ਋ݒ җ׮ೞѱ ୷੸غ঻਺ਸ Ҋࠁ

ೞ৓ࢲۄٮ .׮ ੋ࢑੉ җ׮ೞѱ ૘੸ػ दࢸ੤ߓ ష

নઑѤীࢲ ੋ࢑ ਬബب ಣоח ੘ޛ੄ ࢿ࢑ࢤ ࡺ ই

ۄפ ࣻ੗ਗ੄ য়৏ߑ૑ܳ ਤೞৈ ઺ਃೠ ੄ܳ޷ ы

.׮ח

షন оәక ੋ੄ ੿ߨ۝਷ షন੄ ੋ بৠ࠺ ಣо

߂ ੋ࢑द۝࠺ Ѿ੿ী ൤ױ؀ ઺ਃೠ ਃੋ੉ݴ, оә

క ੋ੄ ஜ୹ߨਵח۽ ৮୽ਊࢿ࢑ ,࢑ࢳ൞ ,఍࢑ࣻ ,ޛ

ঘ, ࠛചঐגݽਸ ನೣೠ ਊঘ, ӒܻҊ ఍࢑৏ਊঘ ١

ৈ۞ о૑ ੉ٜߨߑ ੓ਵݴ ӝറա షনઙܨ ١ী ٮ

ۄ Ҋغఖࢶ ੓׮. Ӓ ઺ ઱ਃ ਷ߨߑࢳ࠙ Truogߨ

(Truog, 1930), Bray No. 1, No. 2ߨ (Bray and Kurtz

1945), Olsenߨ (Olsen 1954), Calcium lactateߨ (Kurt

1960), Mehlich Ⅱߨ (Mehlich 1978) ߂ Lancasterߨ

(Ryu et al., 1977)١੉ օܻ Ҋغਊࢎ ੓ژ .׮ೠ ୭

Ӕীח ੉ৡ஖ജ੄ ஜ୹ਗܻܳ ੸ਊೠ ੉ৡҮജࣻ૑

݄ਸ ੉ਊೠ Ѩ੿ߨ (Mallarino et al., 2005), ICPܳ ੉

ਊೠ Mehlich Ⅲߨ (Mallarino et al., 2003), ӒܻҊ ஜ

ध, ਬѢࣻ, ਊఎ ١ী ੄ೠ షন ੋ੄ ਫ਼੤੸ ਬपਸ

ಣоೞח షন Ѩ੿ߨ ١੉ ઁউغҊ ੓׮ (Magdoff
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et al., 1999; Pautler et al., 2000). Ӓ ੉৻ షন੄ о

әక ੋ੄ ಣоߨߑਵ۽ ੋ࢑ द۝࠺ ߂ షন੄ ੋ

୷੸ઑѤী ܲٮ ੋ੄ ഋక߹ ࠙ನ࠺ਯ (Ryu et al.,

1977; Shin et al., 1980, 1988a, 1988b, 1988c), ஜ୹ঘ

੄ ߨߑ࢝ߊ ߂ ҅࢝࠺ Ү࠺ (Yoon et al., 1998;

Hyun et al., 1999), ӒܻҊ ஜ୹ঘ ઙܨ ߂ ীߨߑ ٮ

ܲ ബਯࢿ Ү࠺ (Yoon et al., 1977; Ryu et al., 1977;

Park et al., 1998; Shin et al., 1980; Magdoff et al.,

1999; Zhang et al., 2004; Mallarino et al., 2005) ١੉

Ѩషغয .׮৳

੘ޛ੄ ࢿ࢑ࢤ ߂ ੋ ൚ࣻ۝ী ؀ೠ షন оәక

ੋ੄ ಣоח ف؀ (Yoon et al., 1977; Shin et al.,

1988b), ৠࣻࣻ (Park et al., 1998; Mallarino et al.,

2005), ߶ (Park., et al., 1998), ঌ౵౵ (Magdof et al.,

1999) ١੄ ֢૑੘ޛীࢲ ઱۽ Ѩషغ঻૑݅ షন੄

ੋ੉ ୷੸ػ दࢸ੤ߓ ੘ޛী ؀ೠ ಣоח ൚ೠ޷ प

੿੉׮.

ࢲۄٮ ࠄ োҳח ੋ੉ җ׮ೞѱ ୷੸ػ दࢸ੤ߓ

షনীࢲ ష݃ష৬ য়੉ ী ؀ೠ ੋ࢑ ਬബܳب ಣо

ೞӝ ਤೞৈ ৈ۞ о૑ оәక ੋ੄ ಣоߨߑਵ۽

Lancasterߨ ੉৻ী Olsen, Bray No. 1, Bray No. 2,

Mehlich Ⅰ, Mehlich Ⅲ Ѩ੿ٜߨਸ .׮Үೞ৓࠺

੤ܐ ߂ ߨߑ

੤ߓઑѤ ߂ ҕदషন ੘ޛ੄ ੋ ൚ࣻ۝ী ؀ೠ

ਬബੋ࢑ Ѩ੿ٜߨߑ੄ ബਯࢿਸ ಣоೞӝ ਤೞৈ ୽

࠘૑৉ ୒઱द नୣزҗ ୒ਗҵ ъ৻ݶ ߂ ৠݶ࢑੄

दࢸ੤ߓ૑ࠗ۽ఠ 1999֙ࠗఠ 2001֙ө૑ ష݃ష ੤

द೷ীߓ 25ѐ షন, য়੉ ੤ߓद೷ী 8ѐ షন੉ ଻

যغஂ ੘ޛ੄ ੋ࢑ਬബب ಣоद೷ী ੸ਊغ঻׮.

ӒܻҊ ੘ޛ ੤ߓद೷ ੉৻ী ଻ஂػ दࢸ੤ߓ షন

38ѐܳ ୶оೠ ੹୓ 71ѐ షন੉ যغ੿ࢶ ਬബੋ࢑

Ѩ੿ٜߨߑ੄ ࢚ഐҙ҅ ಣоী ੉ਊغ঻׮. ੘ޛ ੤

ࢲद೷ীߓ ష݃ష (Lycoperisicon esculentum Mill,

ಿઙ: ԘԘ)ח 1999֙ 4ਘী 6ѐ షন, 2000֙ 4ਘী

12ѐ షন, ӒܻҊ 2000֙ 10ਘী 7ѐ షনਸ ੿ೞࢶ

ৈ 20 L ਊ۝੄ ನ౟ী ୽੹ೞҊ ܳޑ ੿धೞৈ ࠺ޖ

ઑѤীࢲ пп ۽ਵࠂ߈3 ੤ߓೞ৓׮. য়੉ (Cucumis

Month

Year

Apr.

1999

Apr.

2000

Oct.

2000

CEC
MgCaK

Exchangeable CationAvailable 

P2O5
NO3-N

Organic

matter
EC

dS m-1

䝑SL, sandy loam; SiL, silty loam; L. loam.

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

pH

( 1:5 )Texture䝑

SL

SL

SL

SL

SL

SL

SiL

L

SL

SiL

L

L

L

SL

SL

L

L

L

L

SL

L

L

SL

L

L

6.07

6.92

6.81

6.51

6.62

6.23

7.36

7.16

6.60

7.33

6.22

6.75

6.50

5.59

5.76

6.59

5.93

6.38

7.36

5.98

5.87

7.38

5.95

6.35

6.47

0.92

2.35

2.46

2.46

3.08

4.26

1.44

1.95

1.90

2.48

3.21

2.78

5.54

2.74

2.85

2.03

3.31

3.47

0.21

0.20

0.20

0.26

0.25

0.36

0.60

19.3

26.8

32.1

23.4

26.5

39.5

36.4

36.7

26.7

44.0

17.4

28.4

31.5

14.3

20.5

31.5

20.9

22.9

25.3

38.2

40.7

25.0

37.5

20.7

24.5

55

106

147

169

227

306

46

96

126

118

138

164

344

211

225

227

287

208

114

135

134

110

115

187

302

761

752

797

1,058

874

800

587

899

936

649

379

625

883

521

598

1651

830

776

625

1432

1447

721

1435

795

841

0.37

0.36

0.76

0.79

0.55

1.16

0.58

0.56

0.14

0.66

0.19

0.10

0.49

0.04

0.06

0.99

0.29

0.42

0.45

0.75

0.69

0.57

1.12

0.44

0.85

4.23

4.21

7.85

6.10

5.67

7.63

13.6

13.3

13.4

13.3

11.7

14.0

14.3

13.5

13.2

14.9

11.3

12.7

13.10

8.81

9.01

14.04

9.00

10.23

11.70

1.59

1.78

2.9

2.76

2.27

3.02

1.88

1.93

1.77

1.46

1.39

2.07

3.06

1.44

1.58

1.45

1.78

2.15

2.28

1.99

1.90

2.61

2.24

2.05

3.10

13.1

16.2

17.5

15.4

12.7

18.4

14.3

14.9

15.4

14.5

12.4

15.2

15.9

15.1

14.6

16.4

13.9

14.6

14.7

18.2

18.3

15.3

18.5

15.0

16.0

Table 1. Physico-chemical properties of experimental soils for tomato cultivation.
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sativus L., ਷ஜ ח(ӝ׮׮ߔ 2001֙ 3ਘী 8ѐ షন

ਸ ੿ೞৈࢶ ష݃ష৬ ೠੌز ۽ਵߨߑ 20 L ਊ۝੄

ನ౟ী ୽੹ೞҊ ܳޑ ੿धೞৈ ࢲઑѤী࠺ޖ ࠂ߈3

ਵ۽ ੤ߓೞ৓׮. ੘ޛ ੤ߓद೷਷ ਬܻৡपীࢲ ࣻ

೯ೞ৓ਵݴ ੤ߓӝр উز ҙࣻח ನ౟ݶ߃ী ஜ؀߉

ܳ ాೞৈ ࢲীݶ߃ ࣻ࠙੉ ҕә۾بغ ೞ৓ਵݴ о

ೠמ ੤ߓജ҃਷ ೠੌز ઑѤਵ۽ ઑ੺ೞ৓׮. ష݃

ష੄ ੤ߓӝр਷ ড 95ੌр, য়੉੄ ੤ߓӝр਷ ড 65

ੌр ਭदఅࢤ റ ૑࢚ࠗܳ ࣻഛೞৈ ୓઺җࢤ Ѥޛ

઺ਸ ઑࢎೞ৓ਵݴ ઴ӝ৬ ৐਷ ۽ب߹ ҳ࠙ೞৈ ध

୓੄ޛ ੋ ൚ࣻ۝ਸ ઑࢎೞ৓׮.

ب1999֙ ష݃ష ੤ߓद೷ী ੸ਊػ ҕदషন੄ ష

਷ࢿ নష੉঻Ҋࢎ pHо 6.07-6.92, ਬബੋ࢑ ೣ۝੉

752-1,058 mg kg-1, ੹ӝ੹חبب 0.92-4.26 dS m-1੄

࠙ನܳ 2000֙ .׮৓ࠁ 4ਘী ࣻ೯ػ ష݃ష ੤ߓद೷

੄ ҕदషন਷ షࢿ੉ ۽૕নష, নషࢎ޷ ,নషࢎ ࠙

ನغ঻Ҋ, pHח 5.59-7.36, ਬബੋ࢑ ೣ۝਷ 379-1,651

mg kg-1, ੹ӝ੹חبب 1.44-5.54 dS m-1۽ ࠙ನغ঻

2000֙ .׮ 10ਘী ࣻ೯ػ ష݃ష ੤ߓद೷੄ ҕदష

ন਷ షࢿ੉ নష৬ࢎ নష۽ ࠙ನغ঻Ҋ pHо 5.95-

7.38, ਬബੋ࢑ ೣ۝੉ 625-1,447 mg kg-1, ੹ӝ੹بب

2.0-6.0 dS m-1੉঻׮ (Table 1). ӒܻҊ ب2001֙ য়

੉ ੤ߓद೷੄ ҕदషন਷ షࢿ੉ নష৬ࢎ নష۽

࠙ನغ঻Ҋ pHо 5.85-6.84, ੹ӝ੹חبب 1.02-4.74

dS m-1, ਬബੋ࢑ ೣ۝਷ 1,243-2,000 mg kg-1੄ ࠙ನ

ܳ աఋչ׮ (Table 2).

షন࠙ࢳ ଻ஂೠ షন਷ ਺૑ীࢲ ೂѤೠ ਺׮ 2

mm୓ܳ ాҗदெ दܳܐ ઑઁೞৈ ۽ܐदࢳ࠙ ೞ৓

షন .׮ ച೟ࢿ਷ ֪সҗ೟ӝࣿਗ షন ߂ धޛ୓࠙

ߨࢳ (NIAST, 2000)ী ળೞৈ pH৬ .׮ೞ৓ࢳ࠙ ੹

ӝ੹بب (electrical conductivity)ח ೂѤೠ షনҗ ૐ

ܳࣻܨ ۽1:5 ೞৈ 30࠙р ૓ఔೠ അఌঘਸ ion

analyzer (Orion model EA 940)৬ conductivity meter

(TPS model 2100)۽ пп ஏ੿ೞ৓׮. ਬӝޛ ೣ۝

਷ Tyurin's method۽ ೞ৓Ҋ, ૕࢑కࢳ࠙ ૕ࣗ

(NO3-N)ೣ۝਷ షনदܐ 5 gী 50 mL੄ 0.025 M

Al2(SO4)3ܳ ஜ୹ঘਵ۽ ೞৈ 30࠙р ૓ఔदఅ റ ৈ

җঘਸ nitrate ੹ӓҗ double junction reference ੹ӓ

ਸ ੉ਊೞৈ ion analyzer (Orion model 960)۽ ஏ੿

ೞ৓׮. ஖ജࢿ ন੉ৡ (K, Ca, Mg)਷ 5 g੄ షনद

ীܐ 50 mL੄ 1 N-ammonium acetate (pH=7.0)ܳ

оೞৈ 30࠙р ૓ఔೞৈ No. 2 ৈҗ૑۽ ৈҗ റ

atomic absorption spectrometer (Perkin Elmer model

AA100)ܳ ੉ਊೞৈ חCEC .׮ೞ৓ࢳ࠙ mechanical

vacuum extractor (Centurion International, Inc.,

Lincoln, NE Model 24)ܳ ੉ਊೞৈ ೂѤషন 5 gী

50 mL੄ 1 N-ammonium acetate (pH=7.0)ܳ оೞ

ৈ షনੑ੗ܳ NH4
۽+ ನചदఃҊ, җ੔੄

ammoniumਸ 80% ethyl alcohol (pH=7.0)۽ ୋೠࣁ

റ Kjeldahl੗ز ૐܨ੸੿੢஖ (Tecator 1030

Analyzer)۽ ஏ੿ೞ৓׮.

షন੄ חبੑ 5% sodium hexametaphosphateܳ ࠙

۽࢑ઁ ೞৈ pipetteߨਵ۽ ݴೞ৓ਵࢳ࠙ షࢿ਷

USDAߨߑী ੄ೞৈ .׮ೞ৓ܨ࠙

షন੄ ੋ࢑ ൚଱۝ ਷ࢳ࠙ ֪সҗ೟ӝࣿਗ షন

߂ धޛ୓࠙ߨࢳਵ۽ (NIAST, 2000), ࣻਊࢿ ੋ࢑਷

ࣻਊঘ ઺ ੋ࢑੄ ഝبزী ௾ ৔ೱਸ ઱૑ ঋਵࢲݶ

ب ਊঘ੄ ৈҗܳ ਊ੉ೞѱ ೡ ࣻ ੓ѱ ೞӝ ਤೞৈ

షন : ਊঘ੄ о࠺ 1 : 10੉ ۾بغ షন 2 gী 0.01

M CaCl2 ਊঘ 20 mLܳ ֍Ҋ 17दр ૓ఔೞৈ ৈҗ

ೠ ਺׮ ੿۝ೞৈ࢝࠺ ൞ܳࣻߓࢳ Ҋ۰ೞ૑ ঋ਷ प

ஏ֪۽ب ೞ৓׮ (Yoon, 1983).

షন੄ ਬബੋ࢑ ஜ୹ߨߑ਷ Lancasterߨ (NIAST,

2000), Mehlich Ⅰҗ Ⅲߨ (Mehlich, 1978), Bray No

1җ ߨ2 (Bray and Kurtz, 1945), Olsenߨ (Olsen,

1954) ١ 6о૑ܳ ਷ߨLancaster .׮ఖೞ৓ࢶ ೂѤష

ন 5gী ੋ࢑ஜ୹ঘ 20 mLܳ ֍Ҋ 10࠙р ૓ఔೠ റ

Texture䝑 CEC
MgCaK

Exchangeable CationAvailable 

P2O5
NO3-NOrganic matterEC

dS m-1

䝑SL, sandy loam; L, loam.

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

pH

( 1:5 )

6.67

6.84

5.85

6.71

6.34

6.01

5.92

6.07

1.02

1.25

1.44

2.58

2.25

3.40

3.87

4.74

55.4

19.4

37.9

18.6

59.5

23.2

32.5

27.2

66.8

96.1

119.0

164.0

189.0

204.1

286.5

343.0

1823

1832

1996

1647

2000

1243

1380

1324

1.16

0.73

1.14

1.88

1.60

1.03

1.27

1.20

7.03

6.72

4.97

4.72

8.10

6.25

6.53

6.43

2.83

1.92

1.71

1.59

3.13

1.77

2.00

1.99

19.49

13.07

14.36

11.00

20.83

12.59

20.10

12.25

L

SL

SL

SL

L

SL

SL

SL

Table 2. Physico-chemical properties of experimental soils for cucumber cultivation in April 2001.



নਗࢳ·ъࣻࢿ·ӣӝੋ·ഘࣽ166׳

ৈҗ૑ No. 2ܳ ਊೞৈࢎ ৈҗೞ৓׮. ৈҗػ दܐঘ

ਸ ൞ࢳೞৈ ઑ੘ঘ 6 mL৬ दড࢝ߊ 0.4 mLܳ ֍

য 30℃ীࢲ 30࠙р ೦ৡ दఅ࢝ߊ റ ౵੢ 720 nm

ীࢲ ஏ੿ೞ৓׮. Mehlich Ⅰ਷ ೂѤషন 3 gী ஜ୹

ঘ 25 mLܳ ֍Ҋ 5࠙р ૓ఔೠ റ No. 2 ৈҗ૑ܳ

ਊೞৈࢎ ৈҗೞৈ ৈҗػ दܐঘਸ ൞ࢳೞৈ ҅࢝࠺

۽ ஏ੿ೞ৓׮. Mehlich Ⅲח ೂѤషন 3gী ஜ୹ঘ

25mLܳ ֍Ҋ 5࠙р ૓ఔೠ റ No. 2ৈҗ૑ܳ ਊೞࢎ

ৈ ৈҗೠ റ ৈҗػ दܐঘਸ ൞ࢳೞৈ ஏ੿ೞ৓׮.

Bray No. 1җ No. 2ח ೂѤషন 1 gਸ ஏ۝ೞৈ ஜ୹

ঘ 7 mLܳ ֍য No. 1਷ 1࠙р, No. 2ח 40ୡр ૓ఔ

ೠ റ No. 2 ৈҗ૑ܳ ਊೞৈࢎ ৈҗػ दܐঘਸ ࠺

࢝੿۝ ೞ৓׮. Olsenߨ਷ ೂѤషন 5 gী ஜ୹ঘ 100

mLܳ ֍Ҋ 120࠙р ૓ఔೠ റ No. 2 ৈҗ૑۽ ৈҗ

ೠ दܐঘਸ ascorbic acidߨਵ۽ ࢝ߊ 720 nmীࢲ ࠺

࢝੿۝ ೞ৓׮.

धޛ୓ ࢳ࠙ 70℃ীࢲ Ѥઑೠ धޛ୓ दܳܐ ࠙ࣧ

ೞৈ ੋ࢑ (P2O5) ೣ۝਷ दܐ 0.5 gਸ ࢑ ࠙೧ਊঘ

(HClO4:H2SO4=10:1)ਵ۽ णध ࠙೧ೞৈ, ammonium

meta vanadateߨਵ۽ ࢝ߊ റ ੿۝࢝࠺ (Hitachi

model U-2000)ೞ৓׮ (NIAST, 2000).

੗ܐ ࢳ࠙ షন੄ ਬബੋ࢑ ஜ୹ߨߑ ࢚ഐр੄

ҙ҅৬ ҳ࠺ޖ ੘ޛ੄ ੋ ൚ࣻ۝җ ਬബੋ࢑ ೣ۝੄

ҙ҅ח ࢚ҙ҅ࣻ۽ Ү࠺ ಣоೞ৓࠺ޖ .׮ҳ ੘ޛ੄

ੋ ൚ࣻ۝җ ਬബੋ࢑੄ ഥӈҙ҅ࠗ۽ఠ షন ੋ੄

ೠ֪҅חب Cate and Nelson੉ ઁউೠ ࠙ೡߨߑਵ۽

୶੿ೞ৓׮ (Cate and Nelson, 1971). Cate and

Nelson ࠙ೡߨߑ਷ XY୷੄ ߸੉࠙ನী ؀ೞৈ X୷

߂ Y୷җ ಣ೯ࢶਵ۽ ࠙ೡೞח ۽ਵߨߑ ૊ ୶ࢶࣁ

҃ೱҗ ੌ஖ೞח positive৔৉, ੌ஖ೞ૑ ঋח negative

৔৉੄ 2ѐ ৔৉ਵ۽ ҳ࠙ೞҊ negative৔৉੄ ߸੉ࣻ

о ୭ࣗ ࠙ನ۾بغ ࠙ೡೞח ੉ .׮੉ߨߑ ਷ߨߑ ࠙

੄ܐ੗ࢳ࢑࠙ sum of square੄ ਯ࠺ чਵ۽ ௼ӝܳ

Үೞৈ࠺ ࠙ನ੗ܐ੄ ਋ஏਵࠗ۽ఠ ର۹۽ ࠙ೡೞৈ

୭؀ ੼ীࢲ ୭੸ ࠙ೡ ӝળਸ ח੿ೞࢸ ݴ੉ߨߑ द

۝ী࠺ ܲٮ ࢑۝ࢤ ࢲীࢳ࠙ ೠ֪҅ܳب Ѿ੿ೞؘח

ਬਊೠ ۽؛ݽ ੉ਊחغ ׮੉ߨߑ

Ѿҗ ߂ Ҋ଴

ਬബੋ࢑ ஜ୹ٜߨߑ੄ ࢚ഐҙ҅ ୽࠘ दࢸ੤ߓ

૑ࠗ۽ఠ ଻ஂػ 71ѐ ҕदషন੄ ਬബੋ࢑ ஜ୹ߨߑ

߹ ೣ۝࠙ನח Table 3җ э׮. Ҵղীࢲ షন੄ ਬബ

ੋ࢑ Ѩ੿ߨਵ۽ ഝਊחغ Lancasterߨ੄ ਬബੋ࢑

ೣ۝਷ ୭ࣗ 232ীࢲ ୭؀ 2,000 mg kg-1, ಣӐೣ۝੉

901 mg kg-1ࢲ۽ ਬബੋ࢑ ੸੿ߧਤੋ 350∼500 mg

kg-1 ׮ࠁ ഻ঁ ֫ও׮. ӒܻҊ Olsenߨ੄ ਬബੋ࢑

ೣ۝਷ ୭ࣗ 190ীࢲ ୭؀ 834 mg kg-1੉঻Ҋ, Bray

No. 1ߨ੄ ਬബੋ࢑ ೣ۝਷ ୭ࣗ 189ীࢲ ୭؀ 2,186

Statistics

Maximum

Minimum

Mean

SD

CV(%)

314

29

94

57

60

283

11

168

65

39

2000

232

901

394

44

834

190

466

141

30

2186

189

948

425

45

4278

510

1843

859

47

2760

233

1178

667

57

2916

314

1210

655

54

Mehlich 

3

Mehlich 

1 

Bray 

No. 2

Bray 

No. 1
OlsenLancaster

P

sorption

Water 

extraction

----------------------------------------------------------------------- mg kg-1 -----------------------------------------------------------------------

Table 3. Concentration range of available phosphorus extracted by different methods for 71 experimental soils taken from plastic
film house.

Methods

䝑n=71; P0.05=0.232, P0.01=0.302.

P-sorption

Lancaster-P

Olsen-P

Bray No.1

Bray No.2

Mehlich No. 1

Mehlich No. 3

-0.732 

0.912 

0.807 

0.889 

0.809 

0.825 

0.888 

-0.770 

-0.473 

-0.797 

-0.582 

-0.571 

-0.651 

0.849 

0.947 

0.867 

0.861 

0.916 

0.825 

0.865 

0.825 

0.846 

0.892 

0.872 

0.884 

0.957 

0.912 0.922 

Mehlich 

No. 1

Bray 

No. 22

Bray 

No. 1
OlsenLancaster

P

sorption

Water 

extraction

Table 4. Correlation coefficient (r) among extraction methods of available P2O5 in soils.䝑䝑
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mg kg-1੉঻׮. Bray No. 2ߨ੄ ਬബੋ࢑ ೣ۝਷ 510

∼4,278 mg kg-1੉঻Ҋ, Mehlich Ⅰߨ੄ ਬബੋ࢑ ೣ

۝਷ 233∼2,760 mg kg-1, Mehlich Ⅲߨ੄ ਬബੋ࢑

ೣ۝਷ 314∼2,916 mg kg-1੄ ೣ۝࠙ನ ౠࢿਸ ৓ࠁ

ೠژ .׮ ࣻਊࢿ ੋ࢑ ೣ۝਷ ୭ࣗ 29ীࢲ ୭؀ 314

mg kg-1ਵ۽ ಣӐ 94 mg kg-1ਸ ৓Ҋࠁ ੋ࢑൚ࣻ۝਷

11-283 mg kg-1ਵ۽ ಣӐ 168 mg kg-1ਸ աఋչ׮.

੉ٜ ஜ୹ٜߨߑ р੄ ಣӐೣ۝਷ Lancasterߨ੉ 901

mg kg-1, Olsenߨ਷ 466 mg kg-1, Bray No. 1ߨ 948

mg kg-1, Bray No. 2ߨ 1,843 mg kg-1, Mehlich Ⅰߨ

1,178 mg kg-1, Mehlich Ⅲߨ੉ 1,210 mg kg-1ਸ ৓ࠁ

۽ಣӐೣ۝ਵ .׮ Lancasterߨ੄ ೣ۝җ Ү೧࠺ ࠅ ٸ

Olsenߨ਷ ؊ ծѱ, Bray No 1ߨ਷ ݴतೞ৓ਵ࠺ ա

૑ݠ ਷ٜߨߑ ؊ ֫ѱ ಣоחغ ҃ೱਸ աఋչٮ .׮

ࢲۄ ஜ୹ߨߑ߹ ਬബੋ࢑੄ ಣӐೣ۝਷ Olsen-P <

Lancaster-P < Bray No.1-P < MehlichⅠ-P <

MehlichⅢ-P < Bray No.2-P੄ ࣽਵ۽ ֫ѱ աఋլח

ؘ ੉ח Yoon et al. (1977)੉ 4ѐ ઙܨ੄ ߒ షনী

Fig. 1. Relationship among several extraction methods of available P with lancaster method.
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ࢲ ઑࢎೠ Ѿҗ৬ э਷ ҃ೱ੉঻׮.

Table 4ח ஜ୹ߨߑ߹ ਬബੋ࢑ ೣ۝ ࢚ഐр੄ ࢚

ҙ҅ࣻܳ աఋմ Ѫ੉࢑ੋ .׮൚଱۝җ ٚݽ ஜ୹ߑ

੄ߨ ਬബੋ࢑ ೣ۝җח ਬ੄ࢿ ੓ח ࠗ੄ ࢚ҙ (-

0.57~-0.80)ਸ ৓Ҋࠁ Ӓ ੉৻ ஜ୹ٜߨߑ рীח Ҋ

۽ب ਬ੄ࢿ ੓ח ੿੄ ࢚ҙ (r=0.81-0.96)ਸ ݴ੉ࠁ

ܲ׮ োҳѾҗ৬ ਬࢎೠ ҃ೱ੉঻׮ (Pautler and

Sims, 2000; Mallarino and Atia, 2005). ਬബੋ࢑ ೣ

۝җ ੋ࢑൚଱۝੉ ࠗ੄ ࢚ҙਸ ੋࠁ Ѫ਷ ൚଱מ੉

௾ షনীࢲ ൚଱੉ ݆੉ ۽޲غ ਬബੋ࢑ ೣ۝੉ х

঻ӝغࣗ ۽ਵޙٸ .׮ػпࢤ

Ҵղীࢲ ਬബੋ࢑੄ ۽ਵߨࢳ࠙ ੉ਊחغ

Lancasterߨ੄ ਬബੋ࢑ ೣ۝җ ܲ׮ ஜ୹ߨী ੄ೠ

ਬബੋ࢑ ೣ۝੄ ࢚ഐҙ҅ܳ Fig. 1ী ഥӈधҗ ೣԋ

աఋչ׮. ࣻਊ࢑ੋࢿҗ Lancasterߨҗ੄ ࢚ഐҙ҅ী

ࢲ Ѿ੿҅ࣻ (R2)ח 0.83ਵ۽ ੽ೠ޻ ҙ҅ܳ ݴ৓ਵࠁ

ഥӈध੄ ӝ਎ӝח 0.13ਵ۽ ࣻਊࢿ ੋ࢑ೣ۝਷

Lancasterߨ ਬബੋ࢑ ೣ۝੄ ড 13%੄ ਯਸ࠺۝ೣ

աఋչژ .׮ೠ Lancasterߨҗ ܲ׮ ஜ୹ߨ੄ ਬബੋ

࢑ ೣ۝੄ ࢚ഐҙ҅ܳ Ү೧࠺ ࠅ ٸ Olsenߨ਷ ഥӈ

ध੄ ӝ਎ӝо 0.3ਵ۽ ؊ ծѱ ஏ੿غ঻Ҋ, Mehlich

Ⅰҗ Ⅲߨ਷ ഥӈध ӝ਎ӝо пп ߂ 1.46 ۽1.52 ؊

֫ѱ ஏ੿غ঻׮. ӒܻҊ Bray No. 1ߨ਷ ഥӈध ӝ

਎ӝо ࢲ۽1.02 Lancasterߨҗ Ѣ੄ ೠੌز ஏ੿чਸ

৓Ҋࠁ Bray No. 2ߨ਷ ഥӈध ӝ਎ӝо ࢲ۽1.89 ؊

֫਷ ஏ੿஖ ਯਸ࠺ .׮৓ࠁ

షনਬബੋ࢑җ ష݃ష ੋ࢑൚ࣻ۝੄ ࢚ഐҙ҅

Table 5ח 1999֙ 4ਘ, 2000֙ 4ਘ, 2000֙ 10ਘী ଻

ػஂ दࢸ੤ߓ షনਵ۽ ࢲઑѤী࠺ޖ ড 95ੌ উز

੤ػߓ ష݃ష ૑࢚ࠗ Ѥޛ઺җ ੋ ൚ࣻ۝, ӒܻҊ ஜ

୹ߨߑ߹ షন੄ ਬബੋ࢑ ೣ۝ ਤܳߧ աఋմ Ѫ੉

ష݃ష੄ .׮ ૑࢚ࠗ Ѥޛ઺਷ 3ഥ੄ द೷ীࢲ ୭ࣗ

27.9gীࢲ ୭؀ 147.7g੄ ۽ਤߧ तೠ࠺ ੢۝ਸࢤ ࠁ

৓׮. ૑࢚ࠗ धޛ୓ী ੄ೠ ੋ ൚ࣻ۝਷ 1999֙ 4ਘ

द೷੉ 144-374 mg plant-1, 2000֙ 4ਘ द೷੉ 223-

1,043 mg plant-1, ӒܻҊ 2000֙ 10ਘ द೷੉ 651-

1,331 mg plant-1੄ ࠙ನ۽ ҕदషন੄ ਬബੋ࢑ ೣ۝

ী ۄٮ ର੉ܳ .׮৓ࠁ

Table 6਷ ҳ੄࠺ޖ ష݃ష ૑࢚ࠗ Ѥޛ઺ ߂ ੋ ൚

ࣻ۝җ ஜ୹ߨߑ߹ ਬബੋ࢑ ೣ۝੄ ࢚ҙ҅ࣻܳ աఋ

մ Ѫ੉׮. ಣоী ੸ਊػ ਬബੋ࢑ ஜ୹ٜߨߑ਷ ష

ন੄ ੋ൚ࣻ۝ ੉৻ী ࣻਊࢿ, Lancaster, Olsen, Bray

No 1җ No 2, Mehlich Ⅰҗ Ⅲ ١ 8о૑۽ Үೞ৓࠺

ష݃ష .׮ धޛ୓੄ ੋ ൚ࣻ۝਷ షন੄ ੋ ൚ࣻ۝җ

ਬ੄ࢿ ੓ח ࠗ੄ ࢚ҙ (r=-0.49~-0.68, 1999֙਷

NS)ਸ ৓ਵաࠁ ܲ׮ ਬബੋ࢑ ஜ୹ٜߨߑ਷ Ҋ۽ب

ਬ੄ࢿ ੓ח ੿੄ ࢚ҙਸ ۽߹द೷दӝ .׮৓ࠁ Ү࠺

Month

Year

Apr. 

1999

Apr. 

2000

Oct. 

2000

Total

Mehlich 

3

Mehlich 

1

Bray 

No.2

Bray 

No.1
OlsenLancaster

Water

extract-P

P

sorption

P

uptake
Dry weight

g plant-1 mg plant-1 ----------------------------------------- mg kg-1 -----------------------------------------------------------

Statistics

Max.

Min.

Mean

StDev

CV(%)

Max.

Min.

Mean

StDev

CV(%)

Max.

Min.

Mean

StDev

CV(%)

Max.

Min.

Mean

StDev

CV(%)

101.1

45.4

71.7

15.0

21.0

116.6

27.9

78.9

24.6

31.2

147.7

86.6

106.7

13.9

13.0

147.7

27.9

84.4

24.9

29.5

374

144

237

60

25

1043

223

537

185

34

1331

651

1016

211

20

1331

144

596

336

56

258

167

200

34

17

283

139

210

48

23

255

121

180

53

29

180

29

85

41

48

95

60

75

11

15

159

29

70

31

44

180

68

118

53

45

283

121

200

48

24

1058

752

840

107

12

1651

378

783

316

40

1447

625

1042

356

34

1651

378

867

310

35

646

439

494

71

14

812

305

467

136

29

812

390

597

169

28

812

305

510

143

28

1148

815

954

123

13

1738

385

833

328

39

1516

556

997

370

37

1738

385

905

311

34

2510

1679

2086

304

14

4278

693

1700

892

52

3250

1166

2217

822

37

4278

693

1931

795

41

1961

865

1404

359

25

2494

360

1033

528

51

1980

954

1456

450

30

2494

360

1236

506

41

1685

1126

1385

202

14

2181

314

941

478

50

2406

867

1701

579

34

2406

314

1258

561

44

Table 5. Range of dry weight and phosphorus uptake by tomato plant and available phosphorus in soils extracted by different
methods for 3 experiments.
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೧ ࠅ ٸ 1999֙ 4ਘ द೷੄ ҃਋ח ష݃ష धޛ୓ী

੄ೠ ੋ ൚ࣻ۝਷ ਬബੋ࢑ Ѩ੿ٜߨҗ ࢚ҙ҅ࣻ

r=0.49~0.76ਵ۽ Lancasterߨ੉ о੢ ֫਷ ࢚ҙ҅ࣻ

ܳ ৓Ҋ, 2000֙ࠁ 4ਘ द೷੄ ҃਋ח ࢚ҙ҅ࣻ

r=0.53~0.71۽ Bray No 1ߨ੉ ӒܻҊ 2000֙ 10ਘ

द೷੄ ҃਋ח ࢚ҙ҅ࣻ r=0.59~0.68۽ Mehlich Ⅰߨ

੉ о੢ ֫਷ ࢚ҙ҅ࣻܳ ӒܻҊ .׮৓ࠁ ֙ର߹ द೷

੄ ష݃ష Ѥޛ઺җ ੋ ൚ࣻ۝ਸ ࢚؀ чਵ۽ ઙ೤ೞ

ৈ Үೡ࠺ ҃਋ ࢚؀ ੋ ൚ࣻ۝਷ ٚݽ ਬബੋ࢑ Ѩ

੿ٜߨҗ ਋ݒ Ҋ۽ب ਬ੄ࢿ (p=0.0000001੉ೞ)੓ח

੿੄ ࢚ҙҙ҅ (r=0.64~0.73)ܳ ݴ৓ਵࠁ ౠ൤

Mehlich Ⅰҗ Ⅲߨ੉ о੢ ֫਷ ࢚ҙ҅ࣻܳ ݴ৓ਵࠁ

۽਺ਵ׮ Lancasterߨ੄ ࣽ੉঻׮. ੉৬ э੉ Ѩషػ

ஜ୹ߨߑ߹ ਬബੋ࢑਷ Yoon et al. (1977)੉ 4ѐ ߒ

షনী ؀ೞৈ ف؀ ࣻ۝ ߂ ੋ ൚ࣻ۝ਸ ಣоೠ ҃

਋৬, Park et al. (1998)੉ пп 20ѐ ߒ షনҗ ֤

షনী ؀ೞৈ ৠࣻࣻ ߂ ߶੄ ੋ ൚ࣻ۝ਸ ಣоೠ

҃਋ীࢲ৬ э੉ ೞѱੌز فݽ ਬ੄ࢿ ੓ח ࢚ҙਸ

৓ਵա, ࢚ҙ҅ࣻоࠁ חف؀ Olsen-P, ৠࣻࣻ৬ ח߶

Lancaster-Pо о੢ ֫ও؍ Ѿҗ৬ח ܻ׳ ࠄ োҳী

חࢲ Mehlich-Pо о੢ ֫ও׮.

Figure 2ח ష݃ష धޛ୓੄ ࢚؀ ੋ ൚ࣻ۝җ о੢

੽ೠ޻ ҙ҅ܳ ੋࠁ Mehlich Ⅲߨ੄ ਬബੋ࢑ ೣ۝੄

࢚ഐҙ҅੉׮. Cate and Nelson ࠙ೡߨߑਵ۽ ҳ࠺ޖ

ష݃ష੄ ࢚؀੸ੋ ੋ ൚ࣻ۝ ୭؀чী ೧חغ׼

Mehlich Ⅲߨ ਬബੋ࢑ ೣ۝੄ ೠ֪҅חب ড 1700

mg kg-1۽ ୶੿غ঻׮. ੉۞ೠ Ѿҗח Mehlich Ⅲߨ

ਬബੋ࢑ ೣ۝੉ 1,700 mg kg-1 ੉࢚ੌ ҃਋ ࠺࢑ੋ

ܳܐ दਊೡ ೙ਃо হח׮ Ѫਸ ੄޷ೠੌز .׮ೠ ߑ

۽ਵߨ Lancasterߨ੄ ਬബੋ࢑ ೠ֪҅חب ড 1,050

mg kg-1ਵ۽ ୶੿ ݴ঻ਵغ (Fig. 3), ࣻਊࢿ ੋ࢑੄

ೠ֪҅חب ড 95 mg kg-1ਵ۽ ୶੿ ಣоغ঻׮

Experiment

year

Factor

Water extract

P-sorption

Lancaster

Olsen-P

Bray No. 1

Bray No. 2

Mehlich 1

Mehlich 3

-0.445

-0.066

-0.718***

-0.554*

-0.620**

-0.746***

-0.837***

-0.784***

-0.493*

-0.176

-0.760***

-0.659**

-0.624**

-0.606**

-0.724***

-0.685**

-0.190

-0.660***

-0.382*

-0.214

-0.403

-0.287

-0.349*

-0.290

0.571***

-0.681***

0.692***

0.526***

0.714***

0.607***

0.647***

0.605***

-0.245

0.401

-0.306

-0.255

-0.326

-0.272

-0.216

-0.267

-0.640**

-0.488*

-0.622**

-0.665***

-0.592**

-0.648**

-0.682***

-0.650**

-0.121

-0.376**

-0.272*

-0.178

-0.276*

-0.248*

-0.361**

-0.245*

0.643***

-0.582***

0.691***

0.643***

0.647***

0.635***

0.718***

0.726***

*, ** and ***; Significant at P<0.05, 0.01 and 0.001, respectively.

Rel. 

P-uptake

Rel. 

DW

P

uptake
DW

P

uptake
DW

P

uptake
DW

April, 1999

(n=18)

April, 2000

(n=36)

October, 2000

(n=21)

Total

(n=75)

Table 6. Correlation coefficient among dry weight and phosphorus uptake by tomato plant and available phosphorus extracted by
different methods.䝑䝑

Fig. 2. Relationship between relative amount of P uptake by
tomato plant applied with no fertilizer and Mehlich 3-P in soils
for all experiments.

Fig. 3. Relationship between relative amount of P uptake by
tomato plant applied with no  fertilizer and Lancaster P in
soils for all experiments.
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(Fig. 4). Mallarino (2003)ח 59ѐ ৠࣻࣻ ੤ߓషনী

؀ೞৈ ICPܳ ੉ਊೠ MehlichⅢ-P৬ ੄ܐ࠺࢑ੋ द

ળਸࣻ࠺ ೠܻ׳ ৠࣻࣻ ఠࠗ۽਽ਵ߈۝ࣻ Cate and

Nelson ࠙ೡߨী ੄ೠ ਬബੋ࢑ ೠ֪҅ܳب 32 mg

kg-1۽ ծѱ ઁউೞ৓׮.

షনਬബੋ࢑җ য়੉ ੋ࢑൚ࣻ۝੄ ࢚ഐҙ҅

Table 7਷ ࢲઑѤী࠺ޖ ড 65ੌ উز ੤ػߓ য়੉

૑࢚ࠗ Ѥޛ઺җ ੋ ൚ࣻ۝, ӒܻҊ ஜ୹ߨߑ߹ షন

੄ ਬബੋ࢑ ೣ۝ ਤܳߧ աఋմ Ѫ੉׮. য়੉੄ ૑࢚

ࠗ Ѥޛ઺਷ ୭ࣗ 54.1 gীࢲ ୭؀ 104.8 g੄ ਤ৓ߧ

ਵݴ ૑࢚ࠗ धޛ୓ী ੄ೠ ੋ ൚ࣻ۝਷ 145-314 mg

plant-1੄ ࠙ನܳ ష݃ష੄ .׮৓ࠁ ҃਋৬ ೞѱੌز

ਬബੋ࢑ Ѩ੿ߨ਷ షন੄ ੋ࢑൚ࣻ۝ ੉৻ী ࣻਊ

Lancaster, Olsen, Bray No 1 җ ,ࢿ No 2, Mehlich Ⅰ

җ Ⅲ ١ 8о૑۽ ҕदషন੄ .׮Үೞ৓࠺ ੋ࢑ ೣ۝

਷ Lancasterߨਵ۽ 1,243-2,000 mg kg-1੄ ਤܳߧ ࠁ

੉ח ౠࢿਸ աఋչ׮.

Table 8਷ ҳ੄࠺ޖ য়੉ ૑࢚ࠗ Ѥޛ઺ ߂ ੋ ൚ࣻ

۝җ ஜ୹ߨߑ߹ ਬബੋ࢑ ೣ۝੄ ࢚ҙ҅ࣻܳ աఋմ

Ѫ੉׮. য়੉ धޛ୓ী ੄ೠ ੋ ൚ࣻ۝਷ Olsenߨ੄

ਬബੋ࢑ ೣ۝җ о੢ ֫਷ ࢚ҙ҅ࣻ (r=0.62)ܳ ࠁ

৓ਵݴ ۽਺ਵ׮ ࣻਊࢿ ੋ (r=0.59) ߂ Bray No 2

ߨ (r=0.51)੄ ࣽ੉঻׮. ੉ח Yoon et al. (1977)੉

Olsen-Pо ੄ف؀ ࣻ۝ ߂ धޛ୓੄ ੋ ൚ࣻ۝җ о

੢ ֫਷ ࢚ҙ҅ࣻܳ ח׮৓ࠁ Ѿҗ৬ ೠੌز ҃ೱ੉

঻׮. Ӓ۞ա ੉۞ೠ Ѿҗח ٚݽ ਬബੋ࢑ Ѩ੿ٜߨ

җ Ҋ۽ب ਬ੄ࢿ ੓ח ࢚ҙਸ ੋࠁ ష݃ష੄ ҃਋৬

ࣗ׮ ࢚੉ೠ ҃ೱ੉ݴ ৘ஏೡ ࣻ ੓ח ੉ਬח۽ ҕद

షন੄ ਬബੋ࢑ ೣ۝੉ ۽੿࢚੸ਵ࠺ ֫ওӝ ਵޙٸ

۽ .׮ػпࢤ

੸ ਃ

୽࠘૑৉ दࢸ੤ߓ૑ࠗ۽ఠ 1999֙ࠗఠ 2001֙ө૑

ష݃ష ੤ߓद೷ী 25ѐ షন, য়੉ ੤ߓद೷ী 8ѐ

షনਸ ଻ஂೞৈ ੘ޛ੄ ੋ ൚ࣻ۝ী ؀ೠ ਬബੋ࢑

Ѩ੿ٜߨߑ੄ ബਯࢿ੉ ಣоغ঻ژ .׮ೠ ੉ٜ ҕद

షন ੉৻ী दࢸ੤ߓ షন 38ѐܳ ୶оೠ 71ѐ షন

ী ؀ೞৈ ਬബੋ࢑ ஜ୹ٜߨߑ੄ ࢚ഐҙ҅о షন੄

ੋ൚ࣻ۝ ੉৻ী ࣻਊࢿ, Lancaster, Olsen, Bray No 1

җ No 2, Mehlich Ⅰҗ Ⅲ ١ 8о૑۽ Ү࠺ ಣоغ঻

߹ߨߑஜ୹ .׮ ਬബੋ࢑੄ ࢚ഐҙ҅ী ؀ೠ ಣоী

Fig. 4. Relationship between relative amount of P uptake by
tomato plant applied with no fertilizer and water extractable P
in soils for all experiments.

Factor

Dry weight

P-uptake

䝑n=24; *, ** and ***; Significant at P<0.05 and 0.01, respectively.

-0.340 0.338** 0.198 0.338** 0.246 0.286* 0.181 0.160

-0.398 0.591** 0.301 0.624** 0.374 0.513* 0.359 0.317

Mehlich 

3

Mehlich 

1

Bray 

No. 2

Bray 

No. 1
OlsenLancaster

Water 

extraction

P 

sorption

Table 8. Correlation coefficient among dry weight and phosphorus uptake by cucumber plant and available phosphorus extracted
by different methods.䝑䝑

Statistics

Max.

Min.

Mean

StDev

CV(%)

104.8

54.1

85.7

14.0

16.3

314

145

207

165.7

131.8

314

145

207

165.7

131.8

116

111

156

136.3

165.2

2000

1243

1656

1291.1

1117.6

834

503

625

114.5

118.3

2186

1182

1659

1412.7

1124.9

3897

2061

2831

1697.3

1124.6

2760

1412

2059

1518.2

1125.2

2916

1824

2376

1446.9

1118.8

Mehlich 

3

Mehlich 

1

Bray 

No.2

Bray 

No.1
OlsenLancaster

Water

extract-P

P

sorption

P

uptake
Dry weight

g plant-1 mg plant-1 --------------------------------------------- mg kg-1 ---------------------------------------------------------------

Table 7. Range of dry weight and phosphorus uptake by cucumber plant and available phosphorus in soil extracted by different
methods.
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ࢲ షন੄ ੋ࢑൚ࣻ۝਷ ٚݽ ஜ୹ߨߑ੄ ਬബੋ࢑

ೣ۝җ ਬ੄ࢿ ੓ח ࠗ੄ ࢚ҙ (-0.57~-0.80)ਸ ৓ࠁ

ਵݴ Ӓ ੉৻ ਬബੋ࢑ ஜ୹ٜߨߑ рীח Ҋ۽ب ਬ

੄ࢿ ੓ח ੿੄ ࢚ҙ (r=0.81~0.96)ਸ ࠺ޖ .׮৓ࠁ

ҳ ష݃ష धޛ୓ী ੄ೠ ੋ ൚ࣻ۝਷ ੋ࢑൚ࣻ۝ਸ

ઁ৻ೠ ٚݽ ਬബੋ࢑ ஜ୹ٜߨߑҗ ਬ੄ࢿ ੓ח ੿

੄ ࢚ҙ (1999֙ 4ਘ द೷, r=0.49~0.76; 2000֙ 4ਘ

द೷, r=0.53~0.71; 2000֙ 10ਘ द೷, r=0.59~0.68)

ਸ ݴ৓ਵࠁ ֙ରр द೷ਸ ઙ೤ೠ ష݃ష ੋ ൚ࣻ۝

੄ ࢚؀ч਷ ٚݽ ਬബੋ࢑ Ѩ੿ٜߨҗ ਋ݒ Ҋ۽ب

ਬ੄ࢿ (p<0.0000001)੓ח ੿੄ ࢚ҙҙ҅ (r=

0.64~0.73)ܳ ݴ৓ਵࠁ ౠ൤ Mehlich Ⅰߨҗ Ⅲߨ੉

о੢ ֫਷ ࢚ҙ҅ࣻܳ ӒܻҊ Lancasterߨ੉ ਺੉׮

঻׮. Cate and Nelson ࠙ೡߨߑਵ۽ ҳ࠺ޖ ష݃ష੄

࢚؀੸ੋ ੋ ൚ࣻ۝੄ ୭؀чী ೧חغ׼ ਬബੋ࢑੄

ೠ֪҅חب Mehlich Ⅲߨ੉ ড 1700 mg kg-1,

Lancasterߨ੉ ড 1,050 mg kg-1, ӒܻҊ ࣻਊࢿ਷ ড

95 mg kg-1ਵ۽ ୶੿غ঻׮. য়੉ धޛ୓ী ੄ೠ ੋ

൚ࣻ۝਷ Olsenߨ੉ о੢ ֫਷ ࢚ҙ҅ࣻ (r=0.62)ܳ

ݴ৓ਵࠁ ۽਺ਵ׮ ࣻਊࢿ (r=0.59) ߂ Bray No 2ߨ

(r=0.51)੄ ࣽ੉঻׮.
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