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Determination of Nitrogen Application  Rates with Paddy Soil Types 
for Production of High Rice Quality

࣠ਃࢿ*·੉ӝ࢚·੿߽р·੹൞઺·Ҙъࣻ1·ো߽ৌ1·ਮ৔2࢚

Yo-Sung Song*, Ki-Sang Lee, Beung-Gan Jung, Hee-Joong Jun, 
Kang-Su kwag1, Byeong-Yeol Yeon1 and Young-Sang Yoon2

֪সҗ೟ӝࣿਗ, 1੘ޛҗ೟ਗ, 2ҕ઱؀೟Ү धޛ੗ਗ೟җ

National Institute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea
1National Institute of Crop Science, RDA, Suwon 441-857, Korea

2Department of Plant Resources, Kongju National University, Kongju 340-702, Korea

The primary concern on fertilizer recommendations on paddy soils in Korea is not high rice yield but high
rice quality, sustainable rice yield, and less environmental loads these days. Based on soil survey data, the
paddy soils in Korea were classified into five large management types ; normal, sandy, immatured, poorly
drained, saline soil. In order to establish the optimum level of nitrogen fertilizer to increase the rate of head
rice yield, field experiments were conducted at 24 farmhouses throughout the country with nitrogen
fertilizer treatment levels of 0, 50, 70, 90, 110, 140, 170 kg ha-1 from 2003 to 2004. As the result of the
experiment, the optimum rates of nitrogen fertilizer for improving rice quality were 90 kg ha-1 in normal,
sandy, and poorly drained soils, 100 kg ha-1 in immatured soils, and 112 kg ha-1 in saline soils where the
content of NaCl in soil was below 0.1%. The optimum rates of nitrogen fertilizer were determined in view
of head rice percent, protein content, and palatability value of rice. 
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ࢲ ঱

୭Ӕ ਋ܻաۄ व਷ োࣘೂ੘ ߂ ୭ࣗद੢੽Ӕ

(minimum market access : MMA) ۝݅ఀޛ੄ ࣻੑ

۝ ١ী ੄ೠ व ੤Ҋ۝ ૐо৬ ઺Ҵ੄ WTO(world

trade organization) оੑਵ۽ ੋೞৈ व੄ Ҵઁ҃੬۱

੉ য૕ڄ Ѫਵ۽ ৘ஏغҊ ੓ਵݴ, ਋ܻ व ੿଼࢑ࢤ

਷ ૐ࢑ਤ઱ীࢲ Ҋಿ૕੄ উ੹ೠ व ਸ࢑ࢤ ਤೠ ৔

֪ਵ۽ ੹ജغҊ ੓ח प੿੉׮. Ҵղ੄ वࣗ࠺ хࣗ

ח ૑ࣘغѷ૑݅ ੗੄࠺ࣗ Ҋಿ૕ ߂ উ੹֪ޛ࢑ী

؀ೠ חبഐࢶ ؊਌ ֫ই ૕ Ѫਵ۽ ࢲۄٮ .׮ػпࢤ

वद੢਷ ೐ܻ޷ষә, Ҋಿ૕, ੌ߈व ١ ಿ૕ী ܲٮ

ର߹ചо оࣘചؼ ੹ݎ੉׮.

व ಿ૕ী ҙৈೞח ਃੋਵ۽ ૕ࣗ૕ܐ࠺੄ җࢎ׮

ਊ਷ җࠂب ೣԋ ߽೧୽ ਸࢤߊ ઑ੢ೞݴ, ৮੹޷ਯ

җ व੄ ݉ӝܳ աఋղח оبݺై ծই૑ࢲݶ, बࠂ

৬޷ߔ ޷ೡز ਯ੉࠺ ۽؀੸ਵ࢚ ֫ই૑Ҋ, ژೠ ૕

੄ܐ࠺ࣗ द۝࠺੉ ݆ਵݶ ૕ߔױ ೣ۝੉ ֫ই Ѯக

ী ૕୓оߔױ ݆੉ ઓ੤ೞѱ যغ ನ݄੄ࣁ ѼҊ۽

੉ߏ ೞѱٯٯ ԑઉו ਸݍߏ ੷ೞदఃח ਃੋ੉ ػ

ӒܻҊ .׮ व੄ Mg/K࠺ਯ੉ ֫ਸ ۔Ӓ۽޻ই ,۾ࣻ

ౠࢿ੄ ୭Ҋ੼ب৬ ೣԋ ঌணܻ ࠡҦبо ֫ਸ ,۾ࣻ

ఫझ౟۽Ӓ۔ ౠࢿ੄ о࠺ࢿ੼/ب҃ ծਸ ۾ࣻ ध޷

о જ਷ Ѫਵ۽ ঌ۰ઉ ੓׮(RDA, 1993; Park et al.,

ೠੌز .(2004 ࣻળ੄ ૕ࣗ૕ܳܐ࠺ दਊೞ؊بۄ ࠙

दߨߑী بࢲۄٮ ૕੉޷ Ҋ׮૓ۄ׳ ೠ݀޷ .׮੉

ഋחغࢿ റӝ੄ ୶ח࠺ ղ݀޷ ૕ߔױ ೣ۝ਸ ֫੉

۽޲ ୹ࣻറ ୶ח࠺ ೖೞח Ѫ੉ ৌ߽੄ب ৘݅ࡺߑ

ইۄפ بী࢚૕ೱ޷ ਬܻೞ׮Ҋ ೠ׮(Park et al.,

2004; Lee and Oh, 1991).

Ҋಿ૕ व੄ ӝળী ҙ೧חࢲ ই૒ө૑ ੿ഛ൤ ੿੄

ܳ ղܻӝо ൨ٚ അप੉׮. Ӓ ੉ਬח ૑Әө૑ वী

ҙೠ ಿ૕ӝળ਷ ৻੸ੋ ಿਤܳ ӝળೞৈ ١әਸ ࠙

ؘחೞ৓ܨ ध޷о જҊ ಿ૕੉ ਋ࣻೠ Ҋಿ૕ व੄

ಿ૕ী ৔ೱਸ ח஖޷ ੋ੗ח ಿઙ〉૕ࣗदߔױ〈۝࠺

૕ೣ۝〉ӝ࢚〉੤ߨߑߓ〉Ѥઑ〉੷੢〉оҕ〉ࣻ ഛ〉ਬా〉ஂ

߈ ࣽਵ۽ ࠅ ࣻ ੓׮(Eom, 2005; Ahn and Kim,

੽ ࣻ : 2006. 2. 2  ࣻ ܻ : 2006. 2. 20
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1996).

ࢲۄٮ ਋ܻաۄ੄ द࠺୶ୌ੄ ח಴ݾ ੄ܐ࠺ ੗ਗ

ਸ ୭ࣗ۽ ైੑೞࢲݶ ੘۝ࣻޛਸ ੸੿ ࣻળਵ۽ ਬ

૑ೣী ੓׮. അ೯ द࠺୶ୌ ਷ߨߑ ੘ޛౠࢿী חݏ

ਬബন࠙੄ ਃҳب৬ షনѨ੿ী ੄ೠ షন઺ ਬബন

࠙੄ ೣ۝ਸ хউೞৈ द۝࠺ਸ ୶ୌೞҊ ੓׮

(NIAST, 1999). दػ࠺ ন࠙੄ ਊఎҗ ਬѢ ١ ࣚप

җ੿ਸ ాೞৈ ജ҃ী ח஖޷ ৔ೱҗ ӝ࢚ജ҃ী ٮ

ܲ ੘ޛ੄ ਽߈ ١ਸ ೣԋ Ҋ۰ೠ द࠺୶ୌਵ۽ ৮ࠁ

੉ যঠغ ೡ Ѫ੉ژ ,ݴೠ ࣻ۝ ١ী ח஖޷ ਃੋٜ

੄ ೤ܻ੸ੋ җࢳ࠙ ই਎۞ द࠺୶ୌী ҙ۲חغ ੉

ٜ ਃੋ੄ ઙ೤ػ ੉؛ݽ ೙ਃೞ׮.

୭Ӕ ਋ܻաۄ੄ ߶ী ؀ೠ ૕ࣗद۝࠺਷ షন઺

ਬബӏ࢑җ ਬӝޛ ೣ۝ਸ ઱ਃ షনੋ੗۽ ೞৈ ୶

ୌೞҊ ੓ਵݴ(Park, 1977; Lee et. al., 1988), ژೠ ӝ

క, ૑؀࢚࢚ ߂ షࢿী ۄٮ ҳ࠙ೞৈ ׮ࠁ ػച࠙ࣁ

૕ࣗद۝࠺ਸ ୶ୌೞҊ ੓׮(Lee, 1986; Lee et. al.,

1988; NIAST, 1999). ߶ী ؀ೠ ҅߈ੌ ૕ࣗܐ࠺੄

द۝࠺ ઑ੿җ੿ਸ ѐۚ੸ਵ۽ ো۽߹؀ ݶࠁ ('46-

56) 80 ('65-68) 106 ('71) 107 ('76) 119 ('78) 128

('82) 110 ('05) 90 kg ha-1 ੉঻׮(Park et al., 2001;

Ryu, 2001).

ࠄ োҳীחࢲ അ੤ ਋ܻաۄ ҅߈ੌ ߶ ੢۰ಿઙ

ী ؀ೠ ಿ૕੄ ೱ࢚җ ҙ۲ೞৈ షনਬഋਸ Ҋ۰ೠ

૕ࣗद۝࠺੄ ೞೱઑ੿ী ؀ೠ оࢿמਸ Ѩషೞӝ ਤ

ೞৈ ֪оನ੢ীࢲ ੤ߓद೷ਵ۽ ࣻ೯ೠ Ѿҗܳ ઙ೤

੿ܻೞ৓׮.

੤ܐ ߂ ߨߑ

ࠄ োҳח 2003-2004֙ী ߶ ߹కഋࢤ ੸੿ ૕ࣗद

۝࠺ द೷ਵ۽ ੹Ҵ 24ѐ ֪оನ੢ਸ ۽ਵ࢚؀ ೞৈ

द೷ਸ ࣻ೯ೞ৓׮. ֤షন਷ ੼૕ ,(ዸᒝ)ࢎ޷ ,ېݽ

١੄ ೣਬ࠺ਯ۽ աఋղח షࢿਸ ನೣೞৈ ,૗ࡅޛ

੘షக੄ ߸ച, ੘షக੄ Ө੉, ਬബషब ߂ ૑ೞࣻਤ

١ ੸ܻޛ ౠࢿਸ ӝળਵ۽ ೞৈ ૕֤, Ҋࢎ ,֤ాࠁ

৏೧֤ ,֤ࣼ޷ ,֤ ١ 5ѐ੄ ਬഋਸ ۽ਵ࢚؀ ೞ৓׮.

֤ਬഋ߹۽ ࠅ ٸ द೷ನ੢ࣻח ֤ాࠁ ૕֤ࢎ ,12 5,

Ҋ֤ ֤ࣼ޷ ,1 3, ৏೧֤ 3ѐࣗ੉঻׮. द೷ী ਊೠࢎ

߶ಿઙ਷ ೧׼ ૑৉੄ ੢۰ಿઙ੉ݴ, ૕ࣗ दਊࣻળ

਷ ۽۝ਵ࠙ࢿ 0, 50, 70, 90, 110, 140, 170 kg ha-1ੋ

7 ࣻળਵ۽ ೞ৓݅׮ .׮ ৏೧֤਷ җ֤߈ੌ ࣗ׮ ׮

ܰѱ ೞৈ ઺ࠗ૑৉ թনҗ ഐթ૑৉ ҅ചীחࢲ ૕

ࣗ 0, 70, 110, 150, 180, 200, 240 kg ha-1ੋ 7ࣻળ, թ

ࠗ૑৉ ೧թীחࢲ җ֤߈ੌ ೠੌز ૕ࣗࣻળਸ যف

੘ޛҗ೟ਗҗ ҕزোҳ۽ ࣻ೯ೞ৓׮. द೷੉ ࣻ೯ػ

৏೧֤਷ فݽ рୋറӝ۽ NaCl ೣ۝੉ 0.1%੉ೞ۽

ചо׹ࣼ ૓੹ػ షন੉঻׮. द೷ࢿ੸ਸ ૘҅ೞח

җ੿ীࢲ ೠੌز दࣻ࠺ળীࢲ ৮੹۝ࣻ޷ ߂ ಿ૕ਃ

ੋ੄ ֤ਬഋ߹ Ү৬࠺ о઺ಣӐਵ۽ ࠄ ੹Ҵ஖ ૘҅

ܳ ਤೞৈ җ֤߈ੌ ૕ࣗࣻળ੉ ܲ׮ ৏೧֤੄ ҃਋

ח दࣻ࠺ળҗ п ઑࢎਃੋҗ੄ ҙ҅ੋ 2ରഥӈҋࢶ

धী ੄ೞৈ ࣻ۝ ߂ ಿ૕ਃੋ੄ ࣻ஖ܳ ੿ೞৈ࢑ ز

ੌೠ ૕ࣗ दࣻ࠺ળীࢲ ֤ਬഋр੄ ର੉ܳ ঌ ࣻ ੓

۾ب ೞ৓࠺ .׮ઙ਷ ૕ࣗח ਃࣗ, ੋ࢑਷ ਊҗܽ, ண

חܻ ৏ചоܻ۽ ೞৈ ֪ୣ૓൜୒੄ ӝ࠺ ߂ ୶࠺੄

಴ળदߨ࠺(RDA, 1999)ী ળೞৈ ࠙दೞ৓׮.

2004֙ী ࣻ೯ೠ द೷੹ షন੄ ੉ച೟ࢿਸ Table 1

ীࢲ ݶࠁ షࢿ਷ ֤ࣼ޷ ,֤ాࠁ ߂ ৏೧֤਷ धন૕

߂ ध૕షন, ࢎ૕֤җ Ҋ֤਷ ন૕ࢎ షন੉঻׮. ੹

୓੸ਵ۽ షন੄ pH, ਬӝޛ, ୨૕ࣗ ߂ ஖ജࢿ ৏ӝ

ೣ۝਷ ਋ܻաۄ ֤షন ಣӐೣ۝җ ׮ .׮तೞ৓࠺

݅ ਬബੋ࢑ ೣ۝਷ ਋ݒ ੸ਵա ਬബӏ࢑ ೣ۝਷ ݒ

਋ ݆ও׮. ֤ਬഋ߹۽ ࠅ ٸ द೷ࣻо 1ѐࣗী ࠛҗ

ೠ Ҋ֤ਸ ઁ৻ೠ ܲ׮ ਬഋрীࢲ ݶҮೞ࠺ ֤ࣼ޷

җ ৏೧֤ীࢲ ਬӝޛ, ਬബੋ࢑ ೣ۝੉ ծਵాࠁ ,ݴ

֤җ ࢲী֤ࣼ޷ ਬബӏ࢑ ೣ۝੉ ֫ওੋ׹ࣼ .׮ ৏

೧֤਷ ੄֤߈ੌ ਬബӏ࢑җ ஖ജࢿ ண۝ೣܬҗ ਬࢎ

ೞ৓ਵա షন੄ pHо ծ਷ Ѫ੉ ౠ૚੉঻׮.

ࣻഛӝ धޛ୓઺ व੄ ࠙ࢿӝޖ ೣ۝ ਷ࢳ࠙

HClO4+H2SO4۽ ࠙೧ೞৈ T-Nח Micro-Kjeldahl ߨ

ਵ۽ ૐܨೞ৓׮(RDA, 2000). ޷ߔಿਤח व ৻ҙಿ

ਤஏ੿ী KETT RN-500ਸ ੉ਊೞৈ ৮੹࢚݀࠙ ,࠺

૕݀࠺, ऱۄӝ࠺ ߂ ೖ೧݀ܳ࠺ ઑࢎೞ৓Ҋ, ই۽޻

Ҋಿ૕ ৮੹޷ ਸ࢑ࢤ ਤೠ ૕ࣗ द۝࠺ 87

Soil type SiO2
MgCaK

Exchangeable Cation
Av.P2O5T-NOMpH

1:5 g kg-1 % mg kg-1 ------------ cmol+ kg-1 ------------ mg kg-1

Soil

tex.

SiCL-CL

SL

SL

CL-C

SiCL

SL-C

5.8

5.7

7.0

5.5

5.4

5.7

25

26

14

22

13

22

0.12

0.11

0.06

0.12

0.09

0.10

60

73

89

47

16

57

0.39

0.18

0.15

0.43

0.66

0.36

5.9

3.5

7.8

5.4

4.6

5.3

1.2

0.4

2.1

1.8

4.2

1.6

281

112

221

240

119

205

Normal

Sandy

Poorly drained

Immatured

Saline

Average

Table 1. Physico-chemical properties of soil used for the field experiment.



झ ೣ۝ ਷ࢳ࠙ Juliano੄ ਃয়٘ ࢝࠺ ੿ߨ۝ਵ۽ ೞ

৓ਵݴ(Juliano et al., 1981), ߔױ૕ ೣ۝਷ व ઺ ୨

૕ࣗ ೣ۝ী ૕ߔױ ജࣻ҅࢑ 5.95ܳ ғೞৈ ೞ৓࢑҅

੄޷ध .׮ ಣоח ध҅޷(Toyo MA-90)ܳ ੉ਊೞৈ

ஏ੿ೞ৓׮.

Ѿҗ ߂ Ҋ଴

ب2003-2004֙ ֤ాࠁ ૕֤ࢎ ,12 5, Ҋ֤ ֤ࣼ޷ ,1

3, ৏೧֤ 3ѐࣗ۽ ೤҅ 24ѐ ֪оನ੢ীࢲ Ӓ ૑৉ী

ঌݏ਷ ੢۰ಿઙਸ ҕदೞৈ ੤ߓद೷ೠ Ѿҗח

Table 2 ߂ Table 3җ э׮. ֤ షনਬഋ߹ ૕ࣗ द࠺

ࣻળী ܲٮ व ࣻ۝җ ৮੹޷ ࣻ۝਷ షনਬഋী ҙ

҅হ੉ ૕ࣗ दࣻ࠺ળ੉ ૐоೡࣻ۾ ݆ই૑ח ҃ೱ੉

ա షনਬഋ߹۽ व ࣻ۝ਸ ݶࠁ җ֤ాࠁ ૕֤ীࢎ

ࢲ ݆ওҊ, Ҋ֤ীࢲ ੸঻ਵա, ৮੹޷ ࣻ۝਷ ৏೧֤,

֤ࣼ޷ ,૕֤ࢎ ,֤ాࠁ ࣽਵࢲ۽ ৏೧֤ীࢲ ݆਷ ੼

੉ ౠ૚੉঻׮.

ଵҊ۽ ૕ࣗ दࣻ࠺ળҗ ৮੹޷ ࣻ۝җ੄ ҙ҅ੋ 2

ରഥӈҋࢶधীࢲ ৮੹޷ ࣻ۝ਸ ୭۽؀ ೠ࢑ࢤ ૊

షনਬഋ੄ ౠࢿਸ ୭۽؀ അೠߊ ૕ࣗद۝࠺ਸ

Table 3ীࢲ ݶࠁ ha׼ ֤ాࠁ 138 kg, ࢎ૕֤ 148

kg, Ҋ֤ 159 kg, Ҋ֤ 170 kg, ৏೧֤ 190 kgࢲ۽

Table 2੄ वࣻ۝ਸ ୭Ҋ۽ ೞח ૕ࣗदח׮ࠁ۝࠺

അ੷൤ ੺х೧ ઴ ࣻ ੓਺ਸ ঌ ࣻ ੓׮.

Table 4ח ߶੄ షনਬഋ߹ ૕ࣗदࣻ࠺ળী ܲٮ

৮੹޷ ਯਸ࠺ ઑࢎೠ Ѿҗ੉׮. ৮੹޷ ਯ਷࠺ ૕ࣗ

दࣻ࠺ળ੉ ૐоೣী ۄٮ хࣗೞҊ ੓׹ .׮ ਬഋ߹

੹୓ܳ ಣӐೞৈ ࠅ ٸ ૕ࣗ दࣻ࠺ળ 90-110 kg ha-1

ী ೞৈ࠺ ૕ࣗܐ࠺ 50-70 kg ha-1ࣻળীࢲ ৮੹޷ ࠺

ਯ੉ 2-3% ੿ب ֫ও૑݅, ۝ੋ׮ ૕ࣗ 140-170 kg

ha-1੄ दࣻ࠺ળীחࢲ ৮੹޷ ਯ੉࠺ য়൤۰ 1.0%

੿ب Ӕࣗೠ ର੉۽ ծ਷ Ѿҗܳ .׮৓ࠁ

֤షন ਬഋ߹۽ ࠅ ٸ ৮੹޷ ਯ਷࠺ ৏೧֤ 90%,

֤ࣼ޷ ۽88% ֫਷ ਬഋী ನೣغ঻ਵࢎ ,֤ాࠁ ,ݴ

૕֤, Ҋ֤਷ ਬഋрী ର੉ হ੉ ৮੹޷ ਯ੉࠺ 85%

۽ ޷৮੹ .׮ೞ৓ੌز ਯ਷࠺ ૕ࣗ૕ܐ࠺ दਊ۝੄

ীࣗ׮ ܲٮ ৔ೱ੉ ੓ؘח Ӓ ӝৈחب 18% ੿ੋب

Ѫਵ۽ ঌ۰ઉ ੓׮(Ahn et al., 1996).

࣠ਃࢿ·੉ӝ࢚·੿߽р·੹൞઺·Ҙъࣻ·ো߽ৌ·ਮ৔88࢚

N levels

0

50

70

90

110

140

170

200

240

Aver. yield

Max. N levels

3,590

4,070

4,270

4,350

4,430

4,480

4,400

-

-

4,227

4,138

3,550

3,960

4,190

4,350

4,490

4,400

4,440

-

-

4,197

4,148

2,490

3,430

3,540

3,780

4,120

4,130

4,120

-

-

3,659

4,159

3,090

3,920

4,150

4,260

4,470

4,610

4,730

-

-

4,176

4,170

3,620

4,190

4,290

4,410

4,580

4,680

4,740

4,750

4,680

4,438

4,190

3,477

4,017

4,210

4,322

4,453

4,490

4,480

-

-

4,207

4,151

AverageSalineImmaturedPoorly drainedSandyNormal

Paddy soil type

Table 3. Yield of head rice with soil type and N application levels. (Unit: kg ha-1)

N levels

0

50

70

90

110

140

170

200

240

Aver. yield

Max. N levels

4,090

4,730

4,980

5,170

5,290

5,380

5,320

-

-

4,994

4,151

4,080

4,620

4,890

5,170

5,310

5,310

5,360

-

-

4,963

4,165

3,140

3,860

4,140

4,410

4,770

4,910

5,030

-

-

4,323

4,170

3,380

4,330

4,670

4,890

5,180

5,410

5,480

-

-

4,763

4,170

3,930

4,520

4,680

4,890

5,070

5,210

5,320

5,400

5,350

4,930

4,214

3,940

4,595

4,850

5,068

5,231

5,328

5,336

-

-

4,907

4,167

AverageSalineImmaturedPoorly drainedSandyNormal

Paddy soil type

Table 2. Yield of polished rice with paddy soil type and N application levels. (Unit: kg ha-1)



૕ࣗ૕ܐ࠺੄ दਊ۝੉ ݆ਵݶ ৮੹࠺޷ਯ੉ хࣗ

חغ Ѫ ੉৻ীب ऱۄӝ, Әрव ١ ࠛ৮੹޷৬ ৻ҙ

੄ ܳبഐࢶ ܾڰযڄ ࡺ ݅ ইߏ ,ۄפ ૙ӝ ٸ ੹࠙

੉ ֣ইա ߏ ਸݍ അ੷൤ Ҋ׮ܽڰযڄ ೞ৓׮

(Toruyuki, 1990). ֪ܿࠗ৬ ֪ୣ૓൜୒਷ ૑դ 2001

֙ࠗఠ 2004֙ө૑ 4ѐ֙ী Ѧ୛ ֙ݒ ੿ӝ੸ਵ۽ ؀

಴੸ੋ द઺ ਬా ٘ے࠳ वী ಿਤઑܳࢎ पदೠ Ѿ

җী ੄ೞݶ ৮੹޷ ਯ਷࠺ 2000֙ 57.4%, 2001֙

71.4%, 2002֙ 74.2%, 2003֙ 82.1%, 2004֙ ۽85.5%

਋ܻաۄ व੄ ಿ૕੉ োର੄ ҃җী ࢲۄٮ ੼ର੸

ਵ۽ ѐغࢶয ৳਺ਸ ঌ ࣻ ੓঻׮(Eom, 2005).

֤షন ਬഋ߹ ߶ী ؀ೠ ૕ࣗदࣻ࠺ળী ܲٮ ױ

૕ߔ ೣ۝ਸ ઑࢎೠ ੸਷ࢿ Table 5৬ э׮. ֤షন

ਬഋী ҙ҅হ੉ ૕ߔױ ೣ۝਷ ૕ࣗ दࣻ࠺ળী ٮ

ۄ ର੉о ੓যࢲ ૕ࣗ 110 kg ha-1ܳ ӝળ೧ࢲ ࠅ ٸ

૕ࣗ ૕ࣗ 90 kg ha-1੉ೞੋ х࠺ҳח 6.6-6.7%ীࢲ,

૕ࣗ 140 kg ha-1 ੉ੋ࢚ ૐ࠺ҳח ۽ 7.1-7.3% ૕ࣗ

ࣻળ੉ ૐоೣী ۄٮ ૕ߔױ ೣ۝੉ ݆ই૑ח Ѿҗ

ܳ ۽߹షনਬഋ .׮৓ࠁ ࠄ ૕ߔױ ೣ۝਷ Ҋ֤, ࢎ

૕֤, ৏೧֤, ֤ࣼ޷ ,֤ాࠁ ࣽਵ۽ Ҋ֤ীࢲ о੢

݆ও؍ חࢲী֤ࣼ޷ ,ীݶ߈ о੢ ੸঻׮.

ৈӝࢲ ઱חغݾ प਷ࢎ חࢲী֤ాࠁ ૕ࣗ࠺ޖҳ

ա 50 kg ha-1 द࠺ҳীחࢲ Ҋಿ૕੄ ૑಴о חغ ױ

૕ߔ ೣ۝੉ ۽6.5% ઑغࢎ঻ਵա חࢲী֤ࣼ޷ ૕ࣗ

ҳܳ࠺ޖ ನೣೞৈ 110 kg ha-1 द࠺ҳ੉ೞ ૕ࣗࣻળ

ীחࢲ ૕ߔױ ೣ۝੉ ۽6.2-6.3% ծ਷ ೣ۝ਸ ੋࠁ

੼੉׮.

૕ࣗद۝࠺җ ૕җ੄޷ חഐҙ࢚҅ ࠗ੄ ҙ҅о ࢿ

݀ೠח׮ ੸ੋ߈ੌ पҗࢎ э੉ ૕ࣗद۝࠺੄ ૐоী

ܲٮ व੄ ૕ೣ۝ߔױ ૐо۽ ૕੉޷ ࠛ۝೧૑ח Ѫ

ਵ۽ ঌ۰ઉ ੓ਵߏ ,ݴ੄ ੼ࢿ੉ա ઑ૒хਸ աࢁѱ

ೞҊ ೠژ व੄ ੹࠙ ನ݄ࣁ ૕ਸޛ ٜ݅য ੄ߏ ࠗ

٘۞਑ਸ ӵౣয धܳ޷ ੷ೞदఅ׮. ౠ൤ ୹ࣻӝী

૕ࣗ੄ җ׮ ୶ח࠺ वঌ੄ ૕ࣗೣ۝ਸ ֫ੌ ݅ࡺ ই

ۄפ ૕ߔױ ب۝ೣ ֫ৈ ߏ ਸݏ աࢁѱ ೠ׮Ҋ ೠ

Lee and Oh, 1991; Ahn and Kim, 1996; Cha et)׮

al., 1982; Choi, 1996).

Table 6਷ ध޷ҙ۲ ഋ૕ਸ աఋմ Ѫ੉׮. Toyo ध

ח஖޷ షনਬഋী ۄٮ ૕ࣗ दࣻ࠺ળ੉ ૐоೡࣻ۾

ডрঀ ର੉ח ੓ਵա, ੹୓੸ਵ۽ ইࠁ ૕ࣗ दࣻ࠺

ળ੉ ૐоೡࣻ۾ Toyo ध޷஖о ծই૑ח ҃ೱ੉঻

Table 7੄ .׮ ই۽޷झೣ۝਷ ૕ࣗ दࣻ࠺ળ рীח

ର੉о হਵա, షনਬഋ рীח Ӕࣗೠ ର੉о ੓য

ࢲ ࢲ૕֤, ৏೧֤ীࢎ ,֤ాࠁ ֫ওҊ, Ҋ֤җ ֤ࣼ޷

Ҋಿ૕ ৮੹޷ ਸ࢑ࢤ ਤೠ ૕ࣗ द۝࠺ 89

N levels

(kg ha-1)

0

50

70

90

110

140

170

200

240

Average

88

86

86

84

84

83

83

-

-

85

87

86

86

84

84

83

83

-

-

85

80

89

85

86

86

84

82

-

-

85

91

91

89

87

86

85

86

-

-

88

92

91

92

90

90

90

89

89

89

90

88

87

87

85

85

84

84

-

-

86

AverageSalineImmaturedPoorly drainedSandyNormal

Paddy soil type

Table 4. Percent of head rice with soil type and N application levels. (Unit : %)

N levels

(kg ha-1)

0

50

70

90

110

140

170

200

240

Average

6.5

6.5

6.7

6.7

6.9

7.1

7.3

-

-

6.8

6.6

6.6

6.6

6.8

7.0

7.1

7.4

-

-

6.9

7.4

7.3

7.3

7.4

7.2

7.6

7.8

-

-

7.4

6.2

6.2

6.2

6.2

6.3

6.6

6.6

-

-

6.3

6.9

6.9

6.9

7.0

7.1

7.2

7.4

7.5

7.6

7.2

6.6

6.6

6.7

6.7

6.9

7.1

7.3

-

-

6.8

AverageSalineImmaturedPoorly drainedSandyNormal

Paddy soil type

Table 5. Content of protein in rice with soil type and N application levels. (Unit: %)



ীࢲ ࣗ׮ ծই૑ח ҃ೱ੉঻׮.

୭Ӕ ૕੄޷ ૑಴ࢲ۽ ध޷ ಣо੄ ёҙചܳ ਤೠ

নೠ׮ উ੉ߑ Ҋغ࢝ݽ ੓ਵա, ध޷ ஏ੿੢஖ܳ ੉

ਊೠ ध޷஖ח ҙמಣо Ѿҗ৬੄ ಞରо ੓যࢲ р

੽੸ੋ ଵҊ੗݅۽ܐ ੉ਊغҊ ੓׮. ध޷੄ ੿ഛೠ

ಣоܳ ਤ೧חࢲ व ઺ ࣻ࠙ೣ۝੉ 15% ࣻળਸ ਬ૑

ೞח Ѫ੉ ઺ਃೞݴ, ध޷஖о ୭ࣗ 75 ੉࢚਷ যঠغ

݅ ন૕۽޷ ಣоغҊ ੓׮(Choung et al., 1995). ߏ

੄ ੼ࢿਸ Ѿ੿ೞח ઱ਃ࠙ࢿ਷ amylose৬

amylopectin੉ ੓ؘח ੄࠙ࢿف ઑ࠺ࢿী ੄೧ व੄

ध޷о Ѿ੿ࢲۄٮ .׮ػ ই۽޷झ ೣ۝੉ ֫ਸࣻ۾

੄ߏ חب҃ ழ૑Ҋ ੼ࢿ਷ ۽੸ਵ߈ੌ ,ؘחয૑ڄ

Ҵղীࢲ ੤חغߓ ҅߈ੌ ಿઙ੄ ই۽޷झೣ۝਷

۽ਤߧ 17-20% ঌ۰ઉ ੓׮(Choi, 1996).

Ҋಿ૕੄ वਸ ೞӝ࢑ࢤ ਤ೧חࢲ ಿઙ, ੤ߓҙܻ,

ࣻഛ റ ҙܻӝࣿ ١ п ۽߹҅ױ बೠࣁ ҙܻо ೙

ਃೠؘ ੉ ઺ীࢲ ৮੹۽޷ ࣚऔѱ ೱ࢚दఆ ࣻ ੓ח

ߨߑ ઺੄ ೞա۽ ૕ࣗदߨ࠺ ѐࢶਸ ٜ ࣻ ੓׮. উ

੹ೠ ૑ࣘ੸ੋ ਸ࢑ࢤ۝ࣻ ਤೠ द۝࠺ Ѿ੿਷ Cate

& Nelson(1965)җ Reagan(1994)਷ ୭Ҋࣻ۝੄ 95%

ࣻળ, Lee et al.(2005)਷ ୭Ҋࣻ۝੄ 98% ࣻળ,

Bray(1994)ח ୭Ҋࣻ۝੄ 95-98% ࣻળ੄ ࣻ۝ਸ յ

ࣻ ੓ח द۝࠺ਸ ੸੿۝ਵ۽ ೞח Ѫ੉ ఋ׼ೞ׮Ҋ

ઁউೠ ߄ ੓׮. Table 8ীࢲ חࠁ ৬߄ э੉ ৮੹޷

۽ਵ࢑ࢤ ࠄ షনਬഋী ܲٮ ੸੿ ૕ࣗद۝࠺਷ द

߹ળࣻ࠺ ࣻ۝ীࢲ ୭Ҋࣻ۝ਸ 100ਵ۽ ওਸࠁ ٸ

Bray ߨߑ(Bray, 1994)ী ۄٮ 95-98% ࣻળ੄ ࣻ۝

ਸ ೡ࢑ࢤ ࣻ ੓ח द۝࠺੉׮. ੉۞ೠ ੸੿द۝࠺਷

૕֤, Ҋ֤਷ࢎ ,֤ాࠁ 80-100 kg ha-1, ֤ࣼ޷ 90-

110 kg ha-1, ৏೧֤਷(ࣼ੹) 100-130 kg ha-1 ੉঻ਵ

੉۞ೠ ,ݴ दࣻ࠺ળ਷ ৮੹޷੄ ૑ࣘ੸ੋ উ੿࢑ࢤ

਷ ૕ߔױ ,ۿޛ ೣ۝җ ݍߏ ١੄ ਃੋਸ Ҋ۰ೞৈ

૕ࣗࣻળਸ ೞೱઑ੿ೞ৓׮. ੸੿ ૕ࣗद۝࠺(੸੿द

۝੄࠺ ઺р஖)਷ ૕֤, Ҋ֤਷ࢎ ,֤ాࠁ 89 kg ha-1,

֤ࣼ޷ 100 kg ha-1, ৏೧֤(ࣼ੹) 112 kg ha-1 ੉঻

ࢲৈӝ .׮ ૕ࣗ ੸੿۝੄ ೞೠ஖ܳ Ѿ੿ೠ ୭Ҋࣻ۝

੄ 95%ࣻળ਷ ha׼ वࣻ۝੉ 5,000 kg੉࢚੉ա যغ

पઁ ੹Ҵ੄ वࣻ۝ਸ ഥೞҊ࢚ ੓਺ਸ ঌ ࣻ ੓঻׮

(Table 9). ֪ୣ૓൜୒ ੗ܐী ੄ೞݶ ੹Ҵ ಣӐ वࣻ

۝਷ ha׼ 2004֙ 5,040 kg, 2005֙ 4,900 kg ੉঻׮.

಴ࣻ۝ݾ ૊ ৮੹޷ ࣻ۝җ व ࣻ۝ ࣻળ߹ ૕ࣗद

۝਷࠺ Table 9৬ э׮. Ӓܿ1ীࢲ 2ରഥӈҋࢶਸ ੸

ਊೞৈ ಴ࣻ۝ীݾ ܲٮ ৮੹޷ ࣻ۝җ व ࣻ۝਷ ૕

ࣗद۝࠺੉ ૐоೡࣻ۾ ݆ই૑ח ҃ೱ੉঻׮. द೷ࣻ

࣠ਃࢿ·੉ӝ࢚·੿߽р·੹൞઺·Ҙъࣻ·ো߽ৌ·ਮ৔90࢚

N levels

(kg ha-1)

0

50

70

90

110

140

170

200

240

Average

18.9

18.8

18.7

18.8

18.7

18.8

18.8

-

-

18.8

18.8

18.9

18.9

18.8

18.7

18.9

18.8

-

-

18.8

17.8

17.9

18.1

17.9

18.1

18.0

18.1

-

-

18.0

18.3

18.3

18.3

18.4

18.3

18.3

18.2

-

-

18.3

18.8

18.8

18.8

18.7

18.8

18.8

18.8

18.7

18.7

18.8

18.7

18.7

18.7

18.7

18.6

18.7

18.7

-

-

18.7

AverageSalineImmaturedPoorly drainedSandyNormal

Paddy soil type

Table 7. Content of amylose in rice with soil type and N application levels. (Unit: %)

N levels

(kg ha-1)

0

50

70

90

110

140

170

200

240

Average

71.7

71.0

68.5

70.0

69.1

66.8

64.8

-

-

68.8

73.1

71.9

72.0

71.1

69.6

68.4

67.0

-

-

70.4

70.8

73.7

72.6

72.4

70.9

71.0

70.9

-

-

71.8

80.9

80.9

80.5

80.1

79.8

79.1

78.4

-

-

80.0

74.5

75.6

75.0

74.9

75.0

74.0

73.5

72.3

71.3

74.0

73.5

73.1

71.7

72.2

71.4

69.7

68.3

-

-

71.4

AverageSalineImmaturedPoorly drainedSandyNormal

Paddy soil type

Table 6. Toyo palatability value with soil type and N application levels.



೯द੄ ૕ࣗ ಴ળद۝࠺(110 kg ha-1)ী ೞৈ࠺ ੸੿

૕ࣗद۝࠺ (90 kg ha-1)ੌٸ ৮੹޷ ࣻ۝(4,333 kg

ha-1)җ व ࣻ۝ (5,049 kg ha-1) ਷ 2-3%੿ب ծই૑

ח ҃ೱ੉૑݅ খীࢲ ঱әೠ ৬߄ э੉ ૕ࣗ૕ܐ࠺

੄ ੺х਷ ৮੹޷ ਯҗ࠺ Toyo ध޷஖੄ ૐо ߂ ױ

૕ߔ ೣ۝੄ хࣗ۽ աఋա ಿ૕ೱ࢚ী ਬܻೞѱ ৔

ೱೞ৓਺ਸ ঌ ࣻ ੓ژ .׮ೠ ૕ࣗद۝࠺੉ ݆ਵݶ व

੄ ब޷ߔࠂ৬ ࠛ৮੹޷о ૐоೞৈ व੄ ৻ҙ ಿ૕

੉ ੷ೞؼ ݅ࡺ ইۄפ ಿо஖о࢚ ծই૑ѱ ਷ؽ ੜ

ঌ۰ઉ ੓׮.

੘ޛ੄ ബਯਸ࢑ࢤ ֫੉Ҋ ജ҃ࠗ׸ਸ ઴੉ӝ ਤ೧

חࢲ ೙૑߹۽ షন੄ بৠ࠺ ਸ࠙ࢿ ੿ഛ൤ Ѩ੿ೞ

ৈ ੘۽߹ޛ ঌݏ਷ द۝࠺ਸ दਊೞח ӝࣿ, ૊ ҃ઁ

੸੉Ҋ ജ҃஘ച੸ੋ җ೟੸ द࠺ҙܻо ׮ࠁ঺ޖ ೙

ਃೞ׮. ૑Әө૑ח ֪সҗ೟ӝࣿਗীחࢲ ߶ী ؀ೠ

಴ળद۝࠺җ Ѩ੿द۝࠺ਸ ੿ࢸ חژ ઑ੿ೞৈ ֪о

ী әೠࠁ ߄ ੓׮. ࠗࣻ੸ਵ۽ ਋ܻաۄ ֤షন੿੼

ઑࢎ Ѿҗ੄ షনѨ੿஖(Jung et al., 2003)ܳ ૕ࣗद

࠺ ୶ୌधী ؀ੑೡ ҃਋ ઑ੿ػ ૕ࣗद۝࠺ী ੽Ӕ

۾بغ Table 10੄ द۝࠺ ੿҅ࣻীࠁ ੄೧ द࠺୶ୌ

धਸ ೞೱઑ੿ೞ৓׮.

߶ী ؀ೠ അ೯ ૕ࣗѨ੿ द࠺୶ୌध“N(kg ha-1)

= 127.4 - 1.52·OM + 0.28·SiO2”ী 2003֙ ੿੼ઑ

ۄѾҗ(Jung et al., 2003) ਋ܻաࢎ ֤షন ಣӐ஖ੋ

ਬӝ۝ೣޛ 23 g kg-1৬ ਬബӏ۝ೣ࢑ 118 mg kg-1ਸ

੸ਊೞݶ ૕ࣗ 125 kg੉ ୶ୌؽਵ۽ ੉ܳ ӝઓ੄ ಴

ળद۝࠺ 110kgী ੽Ӕغѱ ೞӝ ਤ೧ द۝࠺ ੿҅ࠁ

ࣻ(Fч, 0.877)ܳ ғ೧“N(kg ha-1) = 111.7 - 13.3·

Ҋಿ૕ ৮੹޷ ਸ࢑ࢤ ਤೠ ૕ࣗ द۝࠺ 91

Paddy soil type

䝑Levels of optimal N application were determined in view of head rice, protein content and palatability value.

Normal

Sandy

Poorly drained

Immatured

Saline

80-100䝑

80-100

80-100

90-110

100-130

89

89

89

100

112

Range of opt. N levels

-------------------------------- kg ha-1 --------------------------------

Opt. N levels

Table 8. Optimal N application levels of head rice with paddy soil type.

Fig.1. Yield of head and pollished rice with N application levels. 

Rice
15014013012011010090807060

4,127

(93䝑)

4,764

(92)

86.6

4,204

(95)

4,869

(94)

86.3

4,273

(97)

4,964

(96)

86.1

4,333

(98)

5,049

(97)

85.8

4,384

(99)

5,124

(99)

85.6

4,425

(100)

5,188

(100)

85.3

4,458

(101)

5,242

(101)

85.0

4,481

(101)

5,285

(102)

84.8

4,496

(102)

5,319

(103)

84.5

4,501

(102)

5,342

(103)

84.3

Head

Pollished

% of head

rice

䝑Yield index in each corresponding

N application levels

Table 9. N application rates for head and pollished rice yield with goal levels. (Unit: kg ha-1)



OM + 0.25·SiO2”ੋ ૕ࣗ द࠺୶ୌधਸ ઁदೞ৓׮.

಴ળद۝࠺ 110 kg ha-1ܳ 1.00ਵ۽ ওਸࠁ ٸ ৮੹

޷ ਯਸ࠺ Ҋ۰ೠ द۝࠺ ੿҅ࣻࠁ Fч 0.82ܳ ঳ਸ

ࣻ ੓঻ਵݴ, ੉۞ೠ Fчਸ ੸ਊೞৈ ֤ాࠁ ӝળ, ಿ

૕ਸ ೱ࢚दఆ ࣻ ੓ח ૕ࣗद۝࠺(ha׼ 90 kg)੐ਸ

Ҋ۰ೞৈ ੹Ҵ ֤షন ಣӐੋ ਬӝޛҗ ਬബӏ࢑ ೣ

۝ਸ ੸ਊೡ ҃਋ ha׼ 90 kg ࣻળ੉ ؼ୹࢑ ࣻ ੓ח

૕ࣗ द࠺୶ୌध“N(kg ha-1) = 91.4 - 1.09·OM +

0.2·SiO2”ܳ ۄ਋ܻա .׮୹ೞ৓ب ֤షন ಣӐ Ѩ੿

஖ܳ ੸ਊೡ ٸ ߶੄ ಴ળद۝࠺ী ੽Ӕ۾بغ ೞӝ

ਤ೧ ૕ࣗ द۝࠺ ੿҅ࣻܳࠁ ੸ਊೞ৓׮.

Table 11਷ ૕ࣗद۝࠺ী ܲٮ ࣻഛӝ धޛ୓, व੄

࣠ਃࢿ·੉ӝ࢚·੿߽р·੹൞઺·Ҙъࣻ·ো߽ৌ·ਮ৔92࢚

Fig. 2. Characteristics of rice quality.

Perfect kernel Damaged kernel Green kerneled rice Broken rice

N rate

110

90

1.00 4,340 100 5,000 100

0.82 4,230 197 4,840 197

Modified N recommendation based on the monitering data of soil chemical properties in 2003 : N(kg ha-1) = 91.4 - 1.09·OM + 0.2·SiO2

IndexYieldIndexYield

Head rice RiceCorrection coefficient

( F )

Table 10. Rice yield and correction coefficient by N fertilizer rates. (Unit: kg ha-1)

Region

* Study on establishment of optimal N rate with ecology type for rice (National Institute of Crop Science, 2004)

* Rice varieties : Hwa-seong byeo, Sang-mi byeo, O-dae byeo

Mg/K ProteinT-NStemLeafCereal

T-N RiceN levels

(kg ha-1)

0

50

70

90

110

140

170

0

50

70

90

110

140

170

0

70

110

150

180

200

240

1.19

1.20

1.19

1.21

1.30

1.38

1.34

1.11

1.17

1.17

1.23

1.13

1.20

1.18

1.03

1.10

1.12

1.15

1.14

1.13

1.12

1.02

1.18

1.19

1.28

1.34

1.44

1.68

0.77

0.78

0.80

0.84

0.85

0.97

1.13

0.74

0.79

0.96

1.11

1.10

1.06

1.10

0.61

0.65

0.66

0.69

0.77

0.78

0.94

0.54

0.59

0.58

0.59

0.62

0.64

0.69

0.45

0.51

0.52

0.62

0.72

0.72

0.70

0.60

0.62

0.63

0.64

0.73

0.70

0.70

0.55

0.56

0.62

0.66

0.80

0.83

0.91

0.76

0.78

0.79

0.94

0.92

0.90

0.85

3.75

3.88

3.94

4.00

4.56

4.38

4.38

3.44

3.50

3.88

4.12

5.00

5.18

5.68

4.75

4.88

4.94

5.88

5.75

5.62

5.31

1.95

1.63

1.63

1.63

1.63

1.43

1.27

2.05

1.88

1.79

1.63

1.63

1.50

1.37

2.05

1.43

1.20

1.20

1.20

0.98

0.91

Suwon

Cheolwon

Namyang

Table 11. Content of N in rice at harvesting stage with N application levels. (Unit : %) 



T-N ೣ۝җ ܳ࠺۝׼ ૕, Mg/Kߔױ ઑࢎೠ ੸ਸࢿ

ݶࠁ ૑৉ী ҙ҅হ੉ ૕ࣗद۝࠺੉ ૐоೡࣻ۾ ҋ

݀, ੖, ઴ӝ ߂ व੄ T-N ೣ۝਷ ݆ই૑ח ҃ೱ੉঻

Ҋ, ߔױ૕ೣب۝ ૕ࣗद۝࠺੉ ૐоೡࣻ۾ ݆ই૑ח

ח࠺۝׼ Mg/K ,ݶ߈ ૕ࣗद۝࠺੉ ૐоೡࣻ۾ ծই

૑ח ҃ೱ੉঻׮.

Okamoto(1988)ח ୹ࣻӝ ੹റ 15ੌ҃ী ݃Ӓ֎चਸ

ೣਬೞח ৄ૑য় 21ঘઁ(ࣻਊࢿҊష 21% ೣਬ)ܳ ৐

ݶೞ࠺दݶ ਯ੉࠺١ࣼ ֫ইઉ ৮੹޷ بݺై ,ਯ࠺

о ֫ই૑ݴ, ੹࠙੄ ੼ࢿ ߂ ੄ߏ ઑ૒х੉ ೱغ࢚য

धܳ޷ ֫ੌ ࣻ ੓਺ਸ ૑੸ೞ৓޷ .׮૕ҙ۲ ੋ੗੄

ࢲഐҙ҅ী࢚ അ޷઺ Mg/K ߂ Mg/N࠺ਯ੉ ծਵݶ

੄޷ߔࠂ ੉ࢤߊ ݆ই ૓׮Ҋ ೞ৓ਵژ ,ݴೠ

Okamoto(1988)৬ Toruyuki(1990)ח ন૕޷੄ ౠࢿਵ

ח۽ Mg৬ Pೣ۝੉ ֫ইঠ ೞҊ N, K, ই۽޻झ ೣ

۝਷ ծ਷ Ѫ੉ ध޷о જ׮Ҋ ೞ৓׮.

੸ ਃ

਋ܻաۄ Ҋಿ૕ ৮੹޷੄ উ੹࢑ࢤਸ ਤೠ ੸੿

૕ࣗद۝࠺ਸ ੿ೞӝࢸ ਤೞৈ 2003-2004֙ী ੹Ҵ

24 ֪оನ੢ਸ ۽ਵ࢚؀ ֤షন ਬഋ߹۽ ੤ߓद೷ਸ

ࣻ೯ೞ৓׮.

షনਬഋ߹ व ࣻ۝, ৮੹޷ ࣻ۝ ߂ ૕ߔױ ೣ۝਷

૕ࣗदࣻ࠺ળ੉ ૐоೡ ۾ࣻ ݆ই૑ח ҃ೱ੉Ҋ, ష

নਬഋ߹ ৮੹޷ ਯ࠺ ߂ Toyo ध޷஖ח ૕ࣗदࣻ࠺

ળ੉ ૐоೞݶ য়൤۰ ծই૑ח ҃ೱਸ .׮৓ࠁ

૑৉߹۽ ࠄ ࣻഛӝ धޛ୓৬ व੄ T-N ೣ۝җ ױ

ب૕ೣ۝ߔ ૕ࣗ द۝࠺ ૐо۽ ݆ই૑ח ,ݶ߈

Mg/K ח࠺۝׼ য়൤۰ ૕ࣗ х۽࠺ ૐоೞח ҃ೱ

੉঻׮.

Ҋಿ૕޷੄ উ੹࢑ࢤਸ ਤೞৈ ೞೱ ઑ੿ػ ֤షন

ਬഋ߹ ૕ࣗ੄ ੸੿द۝࠺਷ ha׼ ૕֤, Ҋࢎ ,֤ాࠁ

֤ 80-100 kg(89 kg), ֤ࣼ޷ 90-110 kg (100 kg), ৏

೧֤(ࣼ׹) 100-130 kg(112 kg) ੉৓׮.
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