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Objective of this research was to remove the accumulated salts in the plastic film house soils by installing
the perforated PVC (ΦΦ10 cm) underdrainage pipes at 50 cm depth of soils with cultivating vegetables.
Efficiency of the underdrainage pipes was assessed based on the changes of soil chemical properties such as
pH, EC, and cations, and growth and yield parameters of the vegetables between the two treatments; the
control and the underdrainage pipe treatments. The EC of the underdrainage pipes installed soils after two
growing seasons were in the ranges of 1.42-2.88 dS m-1 but those of the control were in the ranges of 3.86-
4.53 dS m-1, indication the underdrainage pipes effectively removed the accumulated salts in soils. The pHs
of the control soils and the underdrainage pipe installed soil were in the ranges of 7.2-7.5 and 6.9-7.3,
respectively. There was a significant correlation between pH and cation exchange capacity (CEC) of the
soils (CEC = 17.107××pH - 106.2, r2 = 0.759, P < 0.05). The ECs of the soils at different depths were
compared between the two treatments after cultivating vegetables with lettuce-lettuce-garland
chrysanthemum rotation systems. The ECs of the control soils at depths of 0-10, 10-20, 20-30, 30-40, and
40-50 cm were 3.45, 3.47, 3.03, 2.03, and 2.28 dS m-1, respectively, with decreasing with soil depths. On the
other hand, the respective ECs of the underdrainage pipes installed soils were 2.43, 2.52, 2.28, 4.00, and
4.23 dS m-1 with increasing with soil depths. This might be derived from the salts moved downward with
the draining water into the subsoil. The order of cations moved downward was Mg > Ca > K, based on the
ratios of cations at specific depth over those at the surface soil. The survival rates of lettuce after 15 days of
transplanting in the underdrainage pipe installed soils were 98.2% as compared to 86.6% of the control.
The underdrainage pipe treatment also increased the diameter of the lettuce stalk from 12.9mm of the
control to 13.7mm. Overall results demonstrated that the installment of the underdrainage pipes in the
subsoils of the salt accumulated plastic film house soil effectively removed the salts by leaching downward,
resulting in lowering soil EC and enhancing the growth and yield of vegetables.

Key words : Plastic film house, Salt accumulation, Underdrainage pipe, Leaching, EC

ࢲ ঱

਋ܻաחۄ 1970֙؀ࠗఠ ֪স੉ әࣘ൤ ੹ೞӝߊ

द੘ೞ৓Ҋ 1980֙؀ ੉റ ੄ࢎ֪ק࠺ ۽әਵࠁ ଻ࣗ

੄ ো઺ ੉࢑ࢤ оמೞѱ ࢲݶغ धఌ੄ ഄݺ੉ ੌয

լ׮. ੉റ दࢸ੤חߓ ֪оࣗٙ ૐ؀ী ઺ਃೠ ױࣻ

੉ ݴ঻ਵغ Ӓ ੤ݶߓ੸਷ әѺ൤ ૐоೞৈ 1970֙

ӝળ 4,000 haীࢲ 2002֙ীח 83,000 ha۽ ড ߓ20

੉࢚ ૐоೞ৓׮ (Kim, 2004).

Ӓ۞ա दࢸ੤ߓ ֪оীחࢲ ੘ޛ੄ ۝ਸࣻ࢑ࢤ ֫

੉ӝ ਤೞৈ ച೟ܐ࠺৬ о୷ַ࠙ ృܳ࠺ ۝׮ ైৈ

ೞ৓Ҋ ੉۽ ੋೞৈ షন੄ ৏ܨ оب֪ ૑ࣘ੸ਵ۽

ૐоೞ৓׮. दࢸ੤ߓ૑੄ ৏ܨ૘੸җ ҙ۲ೞৈ Park

et al. (1998)਷ ҃ӝ૑৉੄ दࢸ੤ߓ૑ షনઑࢎীࢲ

ECо ߈ੌ ֢૑షনী ೞৈ࠺ ਘ١൤ ֫ਵݴ о୷࠙

ַ ృ࠺੄ ҃਋ ਋࠙੄ ,࠙ت ,࠙҅ ࣽਵ۽ EC੄ ૐо

ী ৔ೱਸ ݴ஖޷ ੉৻ী ECܳ ૐоदఃח ਃੋਵ۽

Mg, K, P2O5, ਬӝޛ, Ca, SO4
2- ١੉ ੓਺ਸ ૑੸ೞ৓

ೠژ .׮ Ha et al. (1997)਷ ਋ܻաۄ թࠗ૑ߑী ਤ

஖ೠ दࢸ଻ࣗ ߂ ചാܨ ઱࢑૑੄ షন ECо ಴ష
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ח 5.84 dS m-1 ӒܻҊ बషח 2.49 dS m-1۽ աఋլ

Ҋ ಴షо बష׮ࠁ ߓ2 ੉࢚ ֫ਵݴ 71ѐ ನ੢ ઺

੘ޛ੉ ੿࢚ ਭೡࢤ ࣻ ੓ח EC чੋ 2.0 dS m-1 ੉

ೞ੄ ૑৉੉ ಴ష ӝળਵ۽ ߂ 11% बష ӝળਵ۽

51% ੐ਸ ੉৻ী .׮Ҋೞ৓ࠁ Hur and Song (1995)

਷ ਋ܻաۄ दࢸ੤ߓ૑ షন੄ ECী ؀ೠ ࣻળ߹

࠙ನ࠺ਯ੉ EC 5.1 dS m-1 ੉࢚਷ 11%, ਗ৘੘ޛ੤

ߓ উ੹ੋࢶ EC 2.0 dS m-1 ੉࢚਷ ۽47% աఋա ೱ

റ द࠺ ҙ҅ী ੓য ౠ߹ೠ ֢۱ਸ ӝ਎ৈঠ ೡ Ѫ

ਸ חܨషন৏ .׮Ҋೞ৓ࠁ ੘ࢤޛਭী ੓যبࢲ ࠗ

੿੸ੋ ৔ೱਸ ஖ѱ޷ ؘחغ ۽۹ੌ షন ৏֪بী

ডೠ ӝ੄ٱ ҃਋ షন੄ ECо 1.0 dS m-1ীࢲ੄ ࣻ

ഛ۝ਸ ӝળਵ۽ ೞৈ EC 1.6 dS m-1ীࢲ ࣻഛ۝਷

75%, 2.4 dS m-1ੌ ٸ 50%, 3.2 dS m-1ੋ ҃਋ 25%

۽ хࣗೣਸ ׮৓ࠁ (Ok et al., 2005). షন੄ ৏ܨ૘

੸਷ рୋ૑৬ э੉ ীޛ׺߄ ੓ח пઙ ৏ੋ࠙ࢿܨ

NaCl, MgCl2, MgSO4 ߂ KCl ١ী ӝੋೞӝب ೞݴ

ъ਋о ੸Ҋ ੌઑо ݆਷ ઑѤীࢲ ૐߊী ੄೧ ೞக

ী ੓؍ оਊࢿ ৏ܨо җޛ ೣԋ ಴கਵ۽ ੉زೞח

җ੿ীࢲ ૘੸غӝب ೠ׮.

दࢸ੤ߓ૑ח ੋਤ੸ਵ۽ ਊೠࢎ ࠙ࢿܐ࠺ ߂ ࢿࠗ

࠙ ઺ ੘ޛ੉ ൚ࣻ ੉ਊೞҊ թח Ѫ੉ ъ਋о ରױ

ػ दࢸ੄ ౠࣻઑѤীࢲ ੘షகী ૘੸חغ ੋਤ੸ੋ

৏ܨ૘੸ അ࢚੉׮ (Choi, 1997; Kwak et al., 2003).

਋ܻաۄ ֪҃૑੄ ҃਋ ۽੸ਵ߈ੌ EC 1 dS m-1

੉ೞ੄ чਸ о૑ݴ EC 2 dS m-1 ੉࢚਷ ৏ܨషনਵ

۽ ݴغܨ࠙ 4 ੉࢚ীחࢲ ؀ࠗ࠙੄ ੘ޛ ࣻ۝੉ അ

੷൤ хࣗೞѱ ۽޲غ ੉ܳ ੘ࢤޛਭ੄ ೠ҅ чਵ۽

੿ೞҊ ੓׮ (Yang et al., 2001). ژೠ షন ઺ ৏ܨ

о җ׮ೞѱ ૘੸ݶغ ࣻ࠙੢গ, ন࠙൚ࣻ ੢গ, ৔ন

੢গ, оझ੢গ, ಿ૕੷ೞ ١੉ աఋզ ࣻ ੓׮. ੉ ઺

ࣻ࠙੢গ੄ ҃਋ ࣻ࠙੉ ୽࠙ೞ؊بۄ ৏ب֪ܨо ֫

ਵݶ ঑੉ై࢖ ֫ѱ աఋա۽޲ ৏ܨ૘੸੉ ݆਷ ష

নীח ୡӝী ਸޛ ୽࠙൤ ઱য ৏ܨо Ӕӂக ੉ೞ

۽ ੉زೞѱ ೞח Ѫ੉ ੢೧ܳ ઴੉ח ೠ .׮੉ߨߑ

షন੉ җणೞѱ ݶغ NO3-N੉ ജਗغয NH4-N۽

Ҋغ ੉ח ECо ֫ই૑ݶ NO3-N۽ ૑غ ೞҊޅ ঐ

ইীפݽ ੄ೠ ੢೧ܳ ׮ೠࢤߊ (McLaren and

Cameron, 1996; Song et al., 1996; Kim et al., 2002).

಴షীחࢲ NO3-Nо ૑ೞ۽ ੉ؼز ٸ ݃Ӓ֎च੉

۽ਵز੉߈ز ೯زೞӝ ীޙٸ ֢૑ীחࢲ ੜ աఋա

૑ ঋ਷ ݃Ӓ֎च җ׮അ࢚੉ بೞӝࢤߊ ೠ׮ (Hur

and Song, 1995; Ok et al., 2005).

షন ৏ܳܨ ҃хदఃח ח۽ਵߨߑ ҙࣻઁ৏, बష

ઁޛࢤ޷ ,੹, बష౵ࣧ, ёష, ಴షઁѢ߈ दਊ, ୒੿

੘ޛ ੤ߓ, ৏ب֪ܨী חݏ ੘ޛ੤ߓ৬ ೤ܻ੸ੋ द

ઑ੺࠺ ١੉ ੓׮. ੉ٜ ਷ٜߨߑ пп ੢ױ੼ਸ ૑פ

Ҋ ੓ؘח ҙࣻઁ৏ߨ੄ ҃਋ ઁ৏֢۱੉ ੸ѱ ٜҊ

Ҋܰѱ ઁ৏੉ ח׮ػ ੢੼੉ ੓ח ݶ߈ ੄ޛ ۝ݽࣗ

੉ ݆Ҋ ࣻ૒ࣻߓо নഐೠ షনী݅ ੸ਊ੉ оמೞ

ח׮ ੼੉ױ ੓׮. बష߈੹ߨ਷ ӝ҅ܳ ੉ਊೞৈ р

ಞೞѱ पदೡ ࣻ ੓ਵա ಴షী ৏ܨ੤૘੸੉ औѱ

যغ ӝ੸ੋױ ബҗ߆ী হਵݴ, बష౵ࣧח க߈҃

(hard pan)ਸ ౵ࣧ۽޲غ ాӝࢿ੉ જই૑Ҋ ৏ܨо

૑ೞ۽ ੉ز੉ एਕ ಴க੄ ৏֪ܳب ծѱ ਬ૑ೞח

ؘ ബҗ੸ੋ ۽ਵߨߑ ઁदೞҊ ੓ਵա ࣻ࠙੉ز੉

જѱ ؼ ݅ٸ оמೞ׮ (Tanji, 1990; Kim, 2004). ژ

ೠ ёషߨ੉ա ಴షઁѢبߨ ੌद੸ੋ ؀଼ੌ ࡺ Ӕ

੸ੋࠄ ؀଼ਵח۽ ઁޛࢤ޷ .׮൚ೞ޷ दਊߨ਷ ੉

۽੸ਵۿ оמೠ ۽޲੉ߨߑ ୭Ӕ ੉ী ؀ೠ োҳо

दغبҊ ੓ਵա पਊബҗо ഛपೠ޷ ഋಞ੉ݴ, ୒

੿੘ޛ ੤חߓ Ӕࠄ੸ੋ ؀଼ਵࢲ۽ оמೠ ੉ӟߨߑ

ೞա ֪о੄ ࣻ੊ࢿ੉ хࣗೡ ࣻ ੓ח ੼੉ױ ੓׮.

݃૑݄ਵ۽ ৏ب֪ܨী חݏ ੘ޛ੤ߓ৬ द࠺ઑ੺ ߑ

੉ߨ ੓ؘח ੉ח о੢ উ੿੸ੋ ݴ੉ߨߑ షনয়৏

ਸ ૑ೡߑ ࣻ ੓ח ୭ࢶ੄ ੉૑݅ߨߑ ҅ദ࢑ࢤী ର

૕੉ ೡࢤߊ ࣻ ੓׮.

ࠄ োҳীחࢲ ৏ܨ૘੸੉ חغदઁޙ दࢸ੤ߓ૑

ী ਬҕҙ ঐѢܳࣻߓ ॄ۽஖ೣਵࢸ షনী җ۝ ઓ

੤ೞח ৏࠙ࢿܨਸ ੘షகਵࠗ۽ఠ दఆࣻߓ ࣻ ੓ח

ӝࣿਸ ഛ݀ೞৈ షনী ૘੸ػ ৏ܳܨ ઁѢೞח ߑ

ਸߨ ઁदೞҊ੗ ೞ৓׮.

੤ܐ ߂ ߨߑ

द೷ನ੢ द೷ನ੢਷ ҃ӝب নಣҵ নಣ਻ ਗ؋

ܻী ࣗ੤ೠ ನ੢ਸ ࠄ .׮੿ೞ৓ࢶ ನ੢਷ ࣻ֙ ੹

షࢿ റ ো੘ ੤ߓೞৈ షন৏ܨ ૘੸ઁޙо ػࢤߊ

૑੼ਵ۽ ਬҕࣻߓҙਸ ஖ೠࢸ द೷ҳ৬ ஖ೞ૑ࢸ ঋ

ӣ؀ࣻ·ন੤੄·ৠਊध·ਬ҃ৌ66

Treatment

Control

Underdrainage 

pipe treatment

7.5 3.86 33 1,158 0.53 14.7 7.5 23.4

7.4 3.26 33 1,261 0.65 14.3 6.9 21.9

CEC
Mg

Exchangeable cations

CaK

Available

P2O5
OMECpH

1:5 dS m-1 g kg-1 mg kg-1 -------------------------- cmolc kg-1 --------------------------

Table 1. Chemical properties of plastic film house soils used in the experiment.



਷ ؀ઑҳܳ ۽ࢲ ੉ਓೞח ೞ਋झীק࠺ ઑࢿೞ৓

द೷ҳ৬ .׮ ؀ઑҳ ನ੢੄ ੸਷ݶ пп 330 m2੉঻

ҕदషন਷ .׮ ъࢎࣁ ,ాࢲনష۽ షब਷ 50-100 cm

੉ݴ חక࢚ࣻߓ ডр নഐೠ షনਵ۽ ۽షࢿ ੋೠ

಴ష੄ షࢿ਷ ঐടт࢝੄ ੗т੉ ੓ח নష੉׮.

Table 1਷ द೷ ੹ ҕदషন੄ ച೟ࢿਸ աఋղݴ

P2O5, Ca, Mg ١੄ ৏ܨо ૘੸غয ੓঻Ҋ pH ߂

ECо ਋ݒ ֫ѱ աఋլ׮ (Table 1).

ਬҕҙ ஖ࢸ ߂ ੘ޛ੤ߓ ਬҕҙ਷ ಴ݶী ੘਷

ҳٜݨ੉ ח۰੓ڦ ૑ܴ 10 cm੄ PVC ҙਵ۽ షন੄

಴ݶਵࠗ۽ఠ 50 cm Ө੉ী ݴೞ৓ਵࢸݒ ಩ 6 mੋ

ೞ਋झܳק࠺ ف ۽ਵقف ա־য ೠ قف ী߃ 4઴ঀ

فݽ 8઴ਸ ࢸݒ .׮ೞ৓ࢸݒ ੘স਷ ࣗഋ ನ௼ۨੋਸ

੉ਊೞৈ ਬҕҙਸ ೡࢸݒ ҷ଱੘সਸ ೞ৓ਵݴ ਬҕ

ҙ੄ ܳࣻߓ ਗഝೞѱ ਬبೞӝ ਤೞৈ ૘ࣻઑଃ਷ 45

cm Ө੉۽ Ӓ ؀ଃ਷߈ 55 cm۽ ೞৈ নӓ рী ҳ

ܳߓ ড 10 cm ੿ب যف ૘ࣻઑী ஜ୹ࣻо ੌݽ ࣻ

੓۾ب ೞ৓׮. ૘ࣻઑח ೞ਋झק࠺ ੑҳଃ ૑ೞী

1,000 L ਗాਸ ஖ೞৈࢸ ਬҕҙਸ ాೞৈ חغ୹ߓ

ஜ୹ࣻܳ ࣻѢೡ ࣻ ੓۾ب ೞ৓ק࠺ .׮ೞ਋झ ઺ঔ

ஏݶ੄ নଃਵח۽ ૑࢚ 2 m ֫੉۽ ాೂҳܳ ૑ೞݒ

ࢸ ਬҕҙҗ োѾ ஖ೞৈࢸ ాೂ੉ ੜ ۾بغ ೞ৓׮.

ҕद੘ޛ਷ ੉ ૑৉ীࢲ ઱۽ ੤ߓೞח ੘ޛ ઺ ֪о

о ఖೠࢶ ੘۽ޛ ೞ৓ਵ1֙ ,ݴରীח ୶࢚ (Lactuca

sativa L.)৬ १ш (Chrysanthemum coronarium L.)ਸ

੤ߓೞ৓Ҋ, 2֙ରীח ѹ੗ (Brassica juncea L.)৬ ࣄ

۞ܻApium graveolens L.)ܳ ੤ߓೞ৓׮. दߨߑ࠺਷

֪о੗ਯী غܰٮ दߧҳ৬ ҳী࠺؀ ೠੌز ਸߨߑ

۾بਊೞࢎ ೞ৓ܐ࠺ .׮दਊ਷ ַ࠙ت ۽࠺ബృߊ

10a ׼ 2.5హ ੿ܳب ۽Ѣܴਵ߃ दਊೞ৓ਵݴ, ؔѢܴ

ਵ۽ ച೟ܳܐ࠺ ডр दਊೞ৓׮.

दܐ଻ஂ ߂ ߨߑࢳ࠙ ਬҕҙਸ ஖ೠࢸ റ ৏ܨ

૘੸ ҃хബҗо աఋաח૑ܳ ҳݺೞӝ ਤೞৈ ਬҕ

ҙਸ ஖ೞӝࢸ ੹җ ஖ࢸ ૒റী షনച೟ࢿਸ ࢳ࠙

ೞ৓Ҋ, Ӓ റ 2֙ী Ѧ୛ ֙ݒ ҕद੘ޛ੄ ੤ߓо ՘

զ ٸ ׮݃ షনച೟ࢿਸ ઑࢎೞ৓׮. షনदחܐ द

೷ನ੢ਸ ؀пࢶ ۽ೱਵߑ 5ѐ ૑੼ীࢲ दܳܐ ଻ஂ

ೞৈ पղীࢲ ೂѤೠ റ աېݽ ੗т੉ ӵয૑૑ ঋ

۾ب Ҋݎޖ஖۽ ࠙ࣧೠ റ 2 mm ୓۽ ୛ࢲ दࢳ࠙

۽ܐ ೞ৓Ҋ ਷ࢳ࠙ ֪ୣ૓൜୒੄ షনച೟࠙ߨࢳ

(1988)ী ળೞৈ पदೞ৓׮. షন pH ߂ ECח 1:5

۽ਵߨ ஏ੿ೞ৓Ҋ ECח ஏ੿чী 5ܳ ғೞҊ ৡب

੿ਸࠁ ೞৈ EC чਸ ঳঻׮. ਬӝ۝ೣޛ਷ Tyurin

਷࢑ਬബੋ ,ߨ Lancasterߨਵ۽ ࢿ஖ജ .׮ೞ৓ࢳ࠙

ন੉ৡ਷ 1N NH4OAc ਊঘ (pH 7.0)ਵ۽ ஜ୹ೞৈ

ICP۽ ஏ੿ೞ৓Ҋ CECח Brownߨਵ۽ ন੉ৡ ୨۝

ਸ ҳೞ৓׮. ੤ߓ੘ޛ੄ ട੄࢚ਭࢤ ઑחࢎ 1֙ରী

ח ୶੄࢚ ইदߊ ઓਯҗࢤ ૑ઁࠗਤ੄ ઴ӝ૒҃ਸ

ઑࢎೞ৓ਵݴ 10a׼ ب۝ࣻ ઑࢎೞ৓ژ .׮ೠ १ш਷

10a׼ ਸࢿ۝ࣻ ઑࢎೞ৓׮. ઑߨߑࢎ਷ ইറߊ ઓࢤ

ਯ਷ ੿धറ 15ੌ ҃ ੿ध ীࣻࠄ ؀ೠ ઓѐ୓ࣻܳࢤ

۽ਯ࠙ߔ ஂೞ৓ਵࢤ ,ݴਭ੄ ૕੸ ࣻળਸ ೞӝױ౸

ਤೞৈ ઴ӝ੄ ૒҃ ઑܳࢎ ࣻഛ ৮ܐ૒റ पदೞ৓

ӒܻҊ .׮ ࣻഛ۝ઑחࢎ द೷ҳ ߂ ؀ઑҳীࢲ ࢑ࢤ

যغ द੢ ୹ೞೠ ੹୓ ࣻ۝ਸ ઑࢎೞৈ 10a׼ ࢑ࢤ

ࣻ۝ਵ۽ ജ࢑ೞৈ ҳೞ৓׮.

Ѿҗ ߂ Ҋ଴

ਬҕҙ ঐѢࢸ஖ షন੄ ച೟ࢿ ߸ച ਬҕࣻߓҙ

ਸ ૑ೞী ஖ೠࢸ റ షন EC੄ ߸ചܳ ઑࢎೠ Ѿҗ

ח Table 2৬ э׮. ୊ܻҳ షন੄ ECח ࠄ प೷ ੹

ੋ 4ਘ 20ੌ ઑࢎীࢲ 3.26 dS m-1੉঻ਵա ஖ࢸ ૒

റੋ 5ਘ 6ੌীח 1.42 dS m-1 ۽ ߓ2 ੉࢚ ծই઎׮.

ೠژ ਬҕҙ ஖ࢸ റ ҕद੘ੋޛ ୶࢚ (1ӝ੘)ܳ ੤

ೞҊߓ դ ૒റੋ 6ਘীח 1.04 dS m-1, 2ӝ੘ਵ۽ ࢚

୶ܳ ੤ߓೠ റ 10ਘীח 2.08 dS m-1੉঻Ҋ, ׮਺೧

6ਘী 2.41 dS m-1, 10ਘী 2.88 dS m-1۽ ઑغࢎয

э਷ दӝী ઑࢎೠ ୊ܻҳ੄ޖ 3.86, 3.04, 3.74, 4.07,

4.53 dS m-1ী ೧࠺ ড ߓ2 ੿ب ծѱ աఋլ׮

(Jung et al., 2001).

ࠄ प೷ীࢲ ୊ܻҳ੄ ECо ਬҕࣻߓҙ ஖૒റࢸ

௾ ಩ਵ۽ хࣗೠ ੉ਬח ਬҕҙਸ ח஖ೞࢸ җ੿ী

ࢲ ৏֪بо ֫਷ ಴க੄ షনҗ ৏֪بо ծ਷ बக

੄ షন੉ ഐ࢚ ഒ೤ࢲݶغ ൞ࢳബҗ۽ ੋೞৈ ৏֪

оب ծѱ աఋդ Ѫਵ۽ ੉ .׮঻غױ౸ റ ৏֪חب

1֙ର 1ӝ੘੤ߓ ૒റੋ 6ਘীח 1.04 dS m-1 ۽ ծ

ই઎ਵա Ӓ ੉റח 2.08, 2.41, 2.88 ds m-1۽ ࣗ׮ ֫

ই૑ח ҃ೱਸ աఋղ঻׮ (Fig. 1). ੉ח ֪оীࢲ

दਊೞח ৬ܐ࠺ ృ࠺੄ ਖ਼ب֪ܨী ӝੋػ Ѫਵ۽

ݴ঻ਵغױ౸ ୊ܻҳ৬ޖ ਬҕࣻߓҙ ࢲ஖ҳীࢸ ݽ

ف ਬࢎೠ ҃ೱਸ աఋղ঻׮.

షন pHח Ӓ ੗୓о ੘ޛ ਭীࢤ ৔ೱਸ ઱ח Ѫ

੉ ইۄפ షনਊঘীࢲ ৈ۞ о૑ ੉ৡٜ੄ ച೟߈

਽ী ؀ೠ ੸ಣഋز ҙ҅ী ৔ೱਸ ୛޷ ੘ࢤޛਭী

৔ೱਸ ઱ח ਃੋਵࢲ۽ दࢸ੤ߓ૑ షনীחࢲ EC

৬ ೣԋ ਋ݒ ઺ਃೠ ੄ܳ޷ ы׮ח. షন pH੄ ҃਋

؀ઑҳীחࢲ pH 7.2-7.5੄ ࣻળਵ۽ ঌணܻࢿਸ աఋ

ղ঻ਵա ਬҕࣻߓҙਸ ஖ೠࢸ ୊ܻҳীחࢲ ؀ઑҳ

׮ࠁ ࣗ׮ ծ਷ pH 6.9-7.3ਵ۽ աఋլ׮ (Table 2).

షন pHח ৏ӝನചب৬ ੌ੿ೠ ೣࣻҙ҅о ੓ח Ѫ

ਵ۽ ঌ۰ઉ ੓ؘח Fig. 2ח pH৬ ন੉ৡ஖ജਊ۝

(CEC)җ੄ ҙҙ࢚҅ܳ աఋմ Ѫਵ۽ y = 17.107x
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੄(y = CEC, x = pH ,ױ) 106.22 - ೣࣻҙ҅о ੓

঻Ҋ ֫਷ ҙҙ࢚҅ (r2=0.759**)ܳ աఋղ঻߈ੌ .׮

੸ਵ۽ ੘ࢤޛਭী ঌݏ਷ pHח 6.0-6.5 ࣻળੋؘ ࠄ

द೷ನ੢੄ ҃਋ ੉׮ࠁ ֫਷ pH 6.9-7.5 ࣻળਸ աఋ

ղ঻׮. ੉ח ഛਸࣻ׮ ਤೞৈ ֪оо ݆਷ ন੄ ܐ࠺

ܳ ైੑೞৈ షন੄ ৏ӝನചبо ֫ই઎ӝ ۽ਵޙٸ

.׮঻غױ౸

షনী о೧૓ ਬӝޛ਷ ৈ۞ о૑ ੄ޛࢤ޷ ࠙೧

੘ਊਸ ই߉ ਗઑ૒੉ ߸૕غѢա ѱ܂࢜ ೤ػࢿ т

࢝ חژ ঐт࢝੄ ੌ੿ೠ ഋకо হח Ү૕࢚੄ ੟ࠂ

ೠ ૕, ૊ޛ ࠗध੉ যغ ࠙೧ী ؀೧ যו ੿ب ੷೦

ਸࢿ ૑חפ ഒ೤ޛ੉ ੉۞ೠ .׮ػ ࠗध਷ ৏ӝ஖ജ

ਊ۝੉ 200-250 cmolc kg-1ਵ۽ ੼ష੄ 10-50 cmolc

kg-1׮ࠁ ড ߓ7 ֫ਵݴ ࠗध૕ ੗न੄ ѱ੄ޖ ߓ4-6

੄ ਸޛ ൚ࣻೡ ݅ࡺ ইۄפ Cu৬ э਷ ઺Әࣘ੉ৡ੄

ਬ೧ ੘ਊਸ хࣗदఃҊ, ޛࢤ޷੄ ഝزਸ ഝߊೞѱ

ೞח ١ షনী ਬਊೠ ੘ਊਸ ೞח ׮૕੉ޛ (Lim

et al., 2002; Ok et al., 2002). Table 2ীࢲ חࠁ ৬߄

э੉ ਬӝޛ ೣ۝਷ חࢲ୊ܻҳীޖ 33-31g kg-1۽ ࠺

तೠ ࣻળীࢲ хࣗೞח ҃ೱ੉঻׮. Ӓ۞ա ୊ܻҳ

ীחࢲ ਬҕࣻߓҙ ஖ࢸ ૒റীח 19 g kg-1۽ ծও૑

݅ 2֙р ੤ߓо Ѣٟࢲݶغ 21 g kg-1ө૑ ൤ࢲࢲ ૐ

оೞח ୶ܳࣁ աఋչ׮.

Table 2ীࢲ ݶࠁ חࢲ୊ܻҳীޖ ۝੉ೣ࢑ੋ 849-

1,158 mg kg-1 ੉঻ਵա ਬҕҙ ୊ܻҳীחࢲ 407-481

mg kg-1ਸ աఋղয ৉द ਬҕࣻߓҙ ࢲ஖షনীࢸ

ծ਷ ࣻળਸ աఋչ׮. ੉ द೷Ѿҗীࢲ ؀ઑҳח द

೷ୡӝ੄ ۝ীೣ࢑ੋ ೞৈ࠺ 2ର֙ب 10ਘীח 73.3%

ࣻળਵ۽ хࣗೞ৓ਵݴ ୊ܻҳীبࢲ ਬҕҙ ஖ࢸ ૒

റ੄ ۝ೣ࢑ੋ 481 mg kg-1ী ೞৈ࠺ 2֙ର 10ਘীח

407 mg kg-1۽ 84.6%੄ ࣻળਵ۽ хࣗೞ৓׮. ੉۞

ೠ ੉ਬח द೷ী ଵৈೠ ֪оо ಴ળद۝࠺ਸ ળࣻ

ೞৈ җѢ׮ࠁ ܐ࠺ दਊ۝ਸ ઴৓ӝ ੋޙٸ Ѫਵ۽
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Treatment

䝑OM: Organic Matter 
‡ BS: Base Saturation

BS‡CEC
MgCaK

Exch. cationsAva.

P2O5
OM䝑ECpH

1:5 dS m-1 g kg-1 mg kg-1 -------------------- cmolc kg-1 -------------------- %

Date

2003. 05.

2003. 06.

2003. 10.

2004. 06.

2004. 10.

2003. 05.

2003. 06.

2003. 10.

2004. 06.

2004. 10.

Control

Underdr-

ainage pipe 

treatment

Optimum range

7.5

7.5

7.3

7.2

7.2

7.0

7.3

6.9

7.1

7.0

6.0-6.5

3.86

3.04

3.74

4.07

4.53

1.42

1.04

2.08

2.41

2.88

2.00

33

32

31

32

32

19

20

20

21

21

20-30

1,158

1,028

1,004

860

849

481

455

475

413

407

350-500

0.53

0.49

0.52

0.31

0.32

0.26

0.30

0.35

0.31

0.30

0.70-0.80

14.7

13.8

14.2

14.7

15.0

9.5

8.7

10.8

10.6

10.3

5.0-6.0

7.5

6.7

7.2

7.6

7.7

4.8

4.3

4.9

5.5

5.3

1.5-2.0

23.4

21.0

20.1

23.5

25.6

13.2

13.7

13.9

20.5

21.1

10-15

97.1

99.9

109.1

96.2

89.9

110.3

97.1

115.5

80.0

75.4

Table 2. Effect of underdrainage pipe treatment on chemical properties of soils during cultivation period.

Fig. 1. Comparison of soil EC between the control and the
underdrainage pipe treatment. Fig. 2. Correlation between pH and CEC of the soils used in

the experiment.



.׮ػױ౸

ೠಞ షন חژ Ү૕ޛী ࠗ଱غয ੓ח ஖ജࢿন੉

ৡ੄ ୨۝ਸ ೞ੹(+)۝ਵ۽ ಴दೠ Ѫਸ ন੉ৡ஖ജ

ਊ۝(cation exchange capacity)੉ۄҊ ೠ׮. ੉۞ೠ

ন੉ৡ஖ജਊ۝਷ షন੄ pHա ৮୽۱ী ৔ೱਸ ઱޲

۽ షন੄ ੘ࢿ࢑ࢤޛҗ ਋ݒ ੽ೠ޻ ҙ҅о ੓׮

(Ok et al., 2001). Table 2ীࢲ חࠁ ৬߄ э੉ ؀ઑҳ

੄ ஖ജࢿ Kח द೷ୡӝ 0.53 cmolc kg-1੉঻؍ Ѫ੉

द೷੉ ৮ػܐ द੼ীחࢲ 0.32 cmolc kg-1۽ хࣗغ঻

ਵա ஖ജࢿ Caҗ Mgח пп 14.7 cmolc kg-1, 7.5

cmolc kg-1ীࢲ 15.0 cmolc kg-1, 7.7 cmolc kg-1۽ Ѣ੄

߸ചо হ঻ݶ߈ .׮ ਬҕҙ ୊ܻҳীחࢲ ஖ജࢿ K,

Ca ߂ Mgо пп द೷ୡӝী 0.28, 9.5, 4.8 cmolc kg-1

۽ ؀ઑҳ׮ࠁ ծ਷ ࣻળਸ աఋչਵա दр੉ ҃җ

ࢲݶغ ૐоחغ ҃ೱਸ ৈࠁ द೷੉ ৮חغܐ द੼

ীחࢲ Үജࢿ K, Ca, Mgо пп 0.30, 10.3, 5.3 cmolc

kg-1ਸ աఋչژ .׮ೠ CEC ೣ۝਷ ୊ܻޖ షনীࢲ

ח 20.1-25.6 cmolc kg-1ࢎ੉ীࢲ ߸ചೠ ݶ߈ ୊ܻҳী

חࢲ ੉׮ࠁ ծ਷ 13.2-21.1 cmolc kg-1ਸ աఋղ঻׮.

஖ജࢿ ন੉ৡٜ੄ ೣ۝੄ ೤ী ؀ೞৈ ৏ӝನചب

ܳ ҳೠ Ѿҗח Fig. 3җ эওޖ .׮୊ܻҳীחࢲ ੸

੿ࣻળਵ۽ ঌ۰૓ ׮ࠁ80% ֫਷ 103-119%ܳ աఋ

չਵա ਬҕࣻߓҙਸ ஖ೠࢸ द೷ನ੢ীחࢲ ੉׮ࠁ

഻ঁ ֫਷ 169-221%੄ ਤܳߧ աఋչ׮. ੉৬ э੉

୊ܻҳীࢲ ৏ӝನചبо ؊ ֫ѱ աఋդ ੉ਬח ਬ

ҕࣻߓҙ ஖ࢸ द CECо ծ਷ बష৬ ಴க੄ షন੉

ח੉ࢴ җ੿ীࢲ ಴கਵ۽ ৤ѹৡ షন੄ CECח ծ

਷ ݶ߈ ಴கী ઓ੤ೞ؍ ஖ജࢿন੉ৡ਷ ۽؀੸ਵ࢚

хࣗ੄ ಩੉ ੸਷ؘࢲ ৡ ѾҗۄҊ .׮ػױ౸

షন੄ Ө੉߹ ച೟੸ ౠࢿ੄ ߸ച ਬҕࣻߓҙ

஖ҳ৬ࢸ ୊ܻҳр੄ޖ షন Ө੉߹ EC੄ ࠙ನח ޖ

୊ܻҳ੄ ҃਋ 0-10, 11-20, 21-30, 31-40, 41-50 cm

ҳрীࢲ 3.45, 3.47, 3.03, 2.93, 2.28 dS m-1۽ ೞகਵ

۽ тࣻ۾ ծই઎ਵա ୊ܻҳীחࢲ 2.43, 2.52, 2.28,

4.00, 4.23 dS m-1۽ ୊ܻҳীޖ ೞৈ࠺ ੘షகীࢲ ծ

਷ ৏֪ܳب ݴ৓ਵࠁ बகਵ۽ тࣻ۾ ֫਷ ৏֪ب

ܳ աఋղҊ ੓য షন৏ܨо ೞகਵ۽ ੉ؽزਸ ঌ

ࣻ ੓঻׮ (Table 3).

షন Ө੉߹ pHח ୊ܻҳ৬ޖ ୊ܻҳীࢲ ೞѱੌز

Ө੉ 20 cm ੉ղ੄ ಴షীחࢲ pH 7.1-7.3ਵ۽ ডঌ

ணܻࢿਸ աఋղ঻ਵա 30 cm ੉ೞ੄ बషীחࢲ ޖ

୊ܻҳ pH 4.8-4.9, ୊ܻҳ pH 6.7-6.9۽ ಴ష׮ࠁ ծ

ই૑ח ҃ೱ੉঻׮ (Table 3). ੉ח ֢૑షন੄ ҃਋

ب షন੄ Ө੉о Өয૕ࣻ۾ pHо ծই૑ח ҃਋৬

ੌ஖ೞח ҃ೱਸ ৈ઱Ҋࠁ ੓׮ (Yang et al., 2005).

ਬӝ۝ೣޛ਷ ୊ܻҳޖ 20 cm ਤ੄ షনীחࢲ 33-

35g kg-1, 20 cm ߃੄ షনীחࢲ 15-16 g kg-1۽ ؀

ઑܳ ৈࠁ 20 cmܳ ઺बਵ۽ ૗க੉׮ ഋغࢿয ੓

ח Ѫਵ۽ Ӓ۞ա .׮ੋࠁ ਬҕࣻߓҙࢸ஖ షনীࢲ

ח ੹கীࢲ 24-26 g kg-1۽ Ҋܰѱ ࠙ನػ Ѫਵ۽ ա

ఋլ׮ (Table 3). ਬബੋ۝ೣ࢑੄ ҃਋ীب ਬӝೣޛ
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Treatment CEC
MgCaK

Exch. cationsAva.

P2O5
OM䝑ECpHSoil depth

0-10

11-20

21-30

31-40

41-50

0-10

11-20

21-30

31-40

41-50

Control

Underdra-

inage pipe

treatment

7.3

7.2

6.0

4.9

4.8

7.1

7.2

7.3

6.9

6.7

3.45

3.47

3.03

2.93

2.28

2.43

2.52

2.28

4.00

4.23

35

33

16

15

16

25

24

24

25

26

1,093

1,042

137

48

31

671

660

756

715

804

1.08

1.03

0.25

0.19

0.17

0.44

0.44

0.44

0.31

0.25

11.7

11.4

6.6

5.0

4.3

11.4

11.0

11.4

12.4

12.3

6.5

6.3

4.7

3.7

3.5

4.9

5.0

5.0

5.4

6.0

19.4

19.1

14.1

12.8

12.1

17.4

17.2

17.0

18.9

20.0

cm

䝑OM: Organic Matter 

1:5 dS m-1 g kg-1 mg kg-1 ----------------------- cmolc kg-1 -----------------------

Table 3. Effect of underdrainage pipe treatment on chemical properties of soils with depths.

Fig. 3. Changes in the base saturation of the soils during
cultivation period.



۝੄ ࠙ನ৬ तೠ࠺ ন࢚ਸ ݴ৓ਵࠁ חࢲ୊ܻҳীޖ

20 cm ੉ղ੄ ಴கীחࢲ 1,042-1,093 mg kg-1, Ӓࠁ

׮ Ө਷ கীחࢲ 31-137 mg kg-1۽ ௾ ର੉ܳ ৓ࠁ

ਵա ਬҕࣻߓҙ חࢲ஖షনীࢸ 671-804 mg kg-1۽

੹கীࢲ तೠ࠺ ࣻળਸ աఋղ঻׮ (Mansel et al.,

1986; Cho, 2000; Pierzynski et al., 2000).

஖ജࢿ ন੉ৡ੄ ب۝ೣ חࢲ୊ܻҳীޖ ૗கਸ׮

઺बਵ۽ ಴கࠗח ֫਷ ೣ۝੉ ೞகীח ۽؀੸ਵ࢚

ծ਷ ೣ۝ਸ ৈ઱Ҋࠁ ੓׮. Fig. 4৬ Fig. 5ח ୊ܻޖ

ҳ৬ ਬҕࣻߓҙࢸ஖ҳীࢲ ಴ష (0-10 cm) ղ੄ ೣ

۝ী ؀ೠ షন੄ Ө੉߹۽ ࠙ನೠ пп੄ ஖ജࢿ ন

੉ৡҗ ӝఋ షনച೟ࢿ੄ ؀੸ੋ࢚ ߸ച۝ਸ ਯ࠙ߔ

۽ ಴दೞ৓׮. ਬҕࣻߓҙਸ ஖ೠࢸ द೷ҳীחࢲ

షন੄ Ө੉ী ܲٮ ೣ۝੄ ߸ചо ୊ܻҳীޖ ೞ࠺

ৈ ਋ݒ ծ਷ Ѫਸ ঌ ࣻ ੓׮. ஖ജࢿন੉ৡٜ੄ ష

ন Ө੉߹ ؀੸࢚ ࠙ನ۝ਸ ݶҮೞ࠺ Mg > Ca > K

ࣽਵ۽ ೞೱ੉ࢿز੉ ௾ Ѫਵ۽ աఋլ׮. ੉ח Kim

et al. (1997)੉ Mgח Ca ੉ৡী ೞৈ࠺ ೞೱ ੉غز

ח ౠࢿ੉ Ү੸࠺ ֫਷ Ѫਵ۽ Ҋೠࠁ োҳѾҗ৬ ੌ

஖ೞ৓׮.

ҕद੘ޛ੄ ട࢚ਭࢤ ߂ ࣻ۝ షন੄ ৏ب֪ܨ

(EC)ח ੘ޛ ਭীࢤ ௾ ৔ೱਸ ݴ஖޷ ୽࠘૑৉੄

दࢸ੤ߓ૑ షন ઑࢎ Ѿҗ ؀ࠗ࠙੄ షন ECо 3-9

dS m-1 ࠙ನغয ੓׮Ҋ Ҋೠࠁ Kang et al. (1996)਷

җ࠺৬ ো੘ী ੄ೠ ৏ܨ૘੸ షনীࢲ ୶੄࢚ ݽੑ

ਯ਷ షন EC৬ Ҋب੄ ࠗ੄ ҙҙ࢚҅ (r=-0.9057)

о ੓Ҋ EC 6 dS m-1 ੉ೞ੄ షনীחࢲ 60% ੉ೞ

੄ ਯਸݽੑ Ҋ׮৓ࠁ .׮Ҋೞ৓ࠁ

ࠄ द೷ਸ ࣻ೯ೠ নಣ૑৉ীחࢲ ؀ࠗ࠙੄ दࢸ੤

ߓ ֪оо ਭޑ੉ध੤ܳߓ ೞҊ ੓ਵ۽޲ ࠄ द೷ী

بࢲ ਭޑೠ ୶࢚ ઙਸݽ ੿धೞҊ 15ੌ റ ઓਯਸࢤ

ઑࢎೞ৓ਵݴ ೠژ ੤ߓо ৮חغܐ द੼ীࢲ ୶࢚

઴ӝ੄ ೞࠗױਤ (૑ઁࠗ)੄ ૒҃ਸ ஏ੿ೞৈ ਭ੄ࢤ

୽पܳب Ү࠺ ઑࢎೠ Ѿҗח Table 4৬ э׮. ੿ध

റ ઓਯ਷ࢤ ୊ܻҳޖ 86.8%, ୊ܻҳ ۽98.2% ਬҕߓ

ࣻҙ ঐѢࢸ஖ҳীࢲ 11.4% ؊ ֫਷ ઓਯਸࢤ ৓ࠁ

ഛ੉ࣻ .׮ ৮ػܐ ૒റ ઑࢎೠ ઴ӝ ೞחࠗױ ؀ઑҳ

ীࢲ 12.9 mm, ୊ܻҳীࢲ 13.7 mm۽ ਬҕҙ ஖ҳࢸ

ীࢲ 0.8 mm ؊ ૐоػ Ѿҗܳ .׮৓ࠁ
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Treatment

Control (a)

Underdrainage pipes (b)

Ratio (b/a)

3,384

3,580

2,106

1,650

1,800

2,109

1,470

1,600

2,109

4,050

4,320

2,107

2,639

2,825

2,107

Average
Celery Green leaf mustardGarland chrysanthemumLettuce

1st year 2nd year

------------------------------------------------------------- kg 10a-1 -------------------------------------------------------------

Table 5. Effect of underdrainage pipe treatment on crop yields.

Treatment

Control

Underdrainage pipe treatment

䝑15 days after transplanting
‡ Diameters of the lowest part of lettuce stem immediately after harvest

86.8

98.2

12.9

13.7

Stem diameter‡Survival ratio䝑

% mm

Table 4. Effect of underdrainage pipe treatment on growth
parameters of lettuce (Lactuca sativa L.) in plastic film house
soils.

Fig. 4. Ratios of the soil chemical properties at different soil
depths over those of the surface soil (0-10 cm) of the control.

Fig. 5. Ratios of the soil chemical properties at different depths
over those of the surface soil (0-10 cm) of the perforated PVC
underdrainage pipe treatment.



ࢎઓਯઑࢤ ߂ ઴ӝ૒҃ ઑࢎѾҗীࢲ ਬҕࣻߓҙ

ࢲ஖ҳীࢸ જ਷ క࢚ܳਭࢤ ੋࠁ ৬߄ э੉ ࣻഛ۝

ਸ ઑࢎೠ ҃਋ীبࢲ э਷ Ѿҗо աఋլࠄ .׮ द೷

ӝр ઺ द೷ 1ର֙بীח ب୶/१шਸ, 2ର࢚֙/୶࢚

ীח ѹ੗/ࣄ۞ܻܳ ੤ߓೞ৓׮. ࣻഛ۝੄ חҮ࠺ ؀

ઑҳ৬ द೷ҳо ೠੌز ۽޲੸੉঻ਵݶ ੹୓ ࣻഛ۝

ਸ ୨۝ ઑࢎೞৈ 10a ׼ ࣻ۝ਵ۽ ജ࢑ೞ৓ਵݴ п

੘۽߹ޛ ਬҕࣻߓҙ ஖ҳоࢸ ୊ܻҳ੄ޖ ࣻഛ۝ী

ೞৈ࠺ 6-9% ֫ѱ աఋլਵݴ ੹୓੘ޛ੄ ಣӐࣻ۝

਷ 7.1% ֫ѱ աఋլ׮ (Table 5).

੸ ਃ

दࢸ੤ߓ૑ח ֢૑ী ೞৈ࠺ ۽؀੸ਵ࢚ द۝࠺੉

݆ই షন੄ ৏ܨ૘੸੉ ਋۰غҊ ECо ֫ই૑ח ҃

਋ ন࠙җ ࣻ࠙੄ ൚ࣻо ੷೧ݴغ ੌࠗ ন࠙਷ ਬ࠺

ബక۽ ઓ੤ೞѱ যغ ੘ޛী ੄ೠ ৔নࣗ੄ ൚ࣻо

੷೧ࠄ .׮ػ োҳח ো੘ਵ۽ ੋೞৈ ৏ܨ૘੸੉ ߊ

ೠࢤ दࢸೞ਋झ షনਸ ۽ਵ࢚؀ 50 cm Ө੉ী

PVC ਬҕࣻߓҙ (Φ10 cm)ਸ ঐѢ۽ࣻߓ ஖ೣਵࢸ

ॄ۽ షন৏ܳܨ ੸੿ࣻળਵ۽ ઁযೞҊ੗ ࣻ೯غ঻

షন੄ .׮ ৏ઁܨѢ ബҗܳ pH, EC, ন੉ৡ ١੄ ച

೟ࢿ ߸ച৬ ੘ࢤޛਭী ӔѢೞৈ ౸੿ೞ৓׮. ਬҕ

ঐѢࣻߓҙ ஖ࢸ റ 2֙ উز షন੄ ച೟ࢿਸ ࢳ࠙

ೠ Ѿҗ ECח ࢲ୊ܻҳীޖ 3.86-4.53 dS m-1੉঻ਵ

ա ਬҕ ঐѢࣻߓҙ חࢲ஖ҳীࢸ 1.42-2.88 dS m-1ਸ

աఋղয ਬҕ ঐѢࣻߓҙ ஖оࢸ షন੄ ECܳ ড 2

ө૑ߓ хࣗदఇਸ ঌ ࣻ ੓঻׮. ਬҕ ঐѢࣻߓҙ ୊

ܻҳ ߂ ୊ܻҳ੄ޖ pHח пп pH 6.9-7.3 ߂ pH

۽7.2-7.5 աఋա ୊ܻҳо ࣗ׮ ծওਵա दࢸೞ਋झ

షন੄ pHী ೞৈ࠺ ੹߈੸ਵ۽ ֫਷ ࣻળ੉঻ژ .׮

ೠ షন੄ pH৬ ন੉ৡ஖ജਊ۝ ח੉ীࢎ CEC =

17.107×pH - 106.2 (r2= 0 .759**)੄ ҙҙ࢚҅ܳ ա

ఋղ঻࢚ .׮୶/࢚୶/१шਸ ੤ߓೠ റ షন੄ ECܳ

Ө੉߹۽ ઑࢎೠ Ѿҗ חࢲ୊ܻҳীޖ 0-10, 11-20,

21-30, 31-40, 41-50 cm Ө੉ীࢲ пп 3.45, 3.47,

3.03, 2.93, 2.28 dS m-1۽ աఋա बகਵ۽ тࣻ۾ EC

о ծই઎ਵա ਬҕ ঐѢࣻߓҙਸ ஖ೠࢸ ୊ܻҳীࢲ

ח 2.43 2.52, 2.28. 4.00, 4.23 dS m-1۽ बகਵ۽ тࣻ

۾ ECо ૐоೞ৓׮. ੉ח ਬҕҙ ஖ࢸ द ৏ܨо ૘

੸ػ ಴கҗ Ү੸࠺ ৏ب֪ܨо ծ਷ बக੄ షন੉

ഐ࢚ ഒ೤غ঻ӝ ۽ਵޙٸ ߹షনӨ੉ .׮঻غױ౸

஖ജࢿ ন੉ৡ੄ ب֪ ߸ചܳ ઑࢎೠ Ѿҗ ಴கী ઓ

੤ೞח ೣ۝ী ؀ೠ ۽ਯ࠺ ݶࠁ Mg > Ca > K ࣽਵ

۽ ೞೱ੉ࢿز੉ ௾ Ѫਵ۽ աఋլ׮. ਬҕ ঐѢࣻߓ

ҙ ஖ীࢸ ؀ೠ ੘ޛ ੤ߓद೷ীࢲ ୶࢚ܳ ੿धೞҊ

15ੌ റ ઓਯ਷ࢤ ۽98.2% աఋա ୊ܻҳ੄ޖ 86.6%

ী ೧࠺ ઓਯ੉ࢤ 11.4% ૐоೣਸ ঌ ࣻ ੓঻ژ .׮

ೠ ୶੄࢚ ടਸ࢚ਭࢤ ಣоೞӝ ਤ೧ ઴ӝ੄ ૑ઁࠗ

૒҃ਸ ઑࢎೠ Ѿҗ ח୊ܻҳޖ 12.9 mm੉঻ਵա ਬ

ҕ ঐѢࣻߓҙ ୊ܻҳ੄ ҃਋ 13.7 mm۽ ૐоೞৈ

੘ࢤޛਭী ӛ੿੸ੋ ৔ೱਸ ઱ח Ѫਵ۽ ಣоغ঻

੄࢚੉ .׮ Ѿҗࠗ۽ఠ ৏ܨо ૘੸ػ दࢸ੤ߓ૑ ష

ন੄ बషী ঐѢࣻߓҙਸ ஖ೡࢸ ҃਋ ಴ష੄ ૘੸

ػ ৏ܳܨ ૑ೞࠗਤ۽ ਊఎदெ షন੄ ECܳ ծ୾઱

Ҋ ੘ޛ੄ ਭҗࢤ ࣻ۝ਸ ૐоೣਸ ঌ ࣻ ੓঻׮.

ࢎ ࢎ

ࠄ োҳ੄ חࠗੌ ъਗ؀೟Ү ֪সҗ೟োҳࣗ੄ ૑

ਗਵ۽ ࣻ೯غ঻਺.
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