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Effect of Band Spotty Fertilization for Reduction of 
Nitrogen Fertilizer on Chinese Cabbage(Brassia campestris L.) in 

Plastic Film Mulching Cultivation 

নହോ*·୍ܨഅ·नࠂ਋·ъथਗ1

Chang-Hyu Yang*, Chul-Hyun Yoo, Bok-Woo Shin and Seung-Won Kang1

੘ޛҗ೟ਗ ഐթ֪সোҳ ,ࣗ 1੘ޛҗ೟ਗ

Honam Agricultural Research Institute, NICS, RDA, Iksan 570-080, Korea
1National Institute of Crop Science, RDA, Suwon 441-707, Korea

This study was conducted to establish a low-input fertilization technique and increase of fertilization
efficiency using the band spotty applicator(1999-2000) during the cultivation of mulching for chinese
cabbage(Brassia campestris L.). The obtained results such as nitrogen efficiency, yield and soil
improvement after cultivation of chinese cabbage were as follows. The content of NO3-N in soil increased in
band spotty fertilization(BSF) by increasing application rate from the beginning stage to the middle stage.
The content of total nitrogen increased but content of organic matter, available phosphate and
exchangeable potassium decreased in comparison with the soil before experiment. Growth rate of Chinese
cabbage increased in band spotty fertilization plot and uptake amount of nitrogen fertilized for chinese
cabbage increased by increasing of the application rate. N use efficiency was higher by 5-21% in band
spotty fertilization plot than in conventional fertilization(CF) plot. Yield of chinese cabbage increased by
16% in 70% band spotty fertilization plot and increased by 20% in 100% band spotty fertilization plot. It
was found that 70% band spotty fertilization was more effective as fertilization method to reduce both
environmental pollution and chemical nitrogen fertilizer in plastic film mulching cultivation. 
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ࢲ ঱

दח࠺ ੘ޛ੤ߓী ੓যࢲ ୌোҕәਵ۽ ࠗ઒ೠ ৔

ন࠙ਸ ॄ۽ܐ࠺ ҕәೞח Ѫ੉ݴ җ੔दח࠺ ੉աޛ

؀ӝ ١ ജ҃ী ܻࠛೠ ৔ೱਸ ۽޲஖޷ ਸࢿ࢑ࢤ ઑ

੺ೞࢲݶ షন࢚క, ੘ޛ ઙܨ ١ী ܲٮ ੸੺ೠ द࠺

ܳ ೯ೞח Ѫ੉ ӝࠄ੉ ݴغ ౠ൤ ച೟ܐ࠺੄ ੺хਸ

ԫೠ द࠺ബਯਸ ૐ؀ೡ ೙ਃо ੓׮.

੄ܐ࠺ ೤ܻ੸ दਊߨߑ ߂ ӝࣿ਷ ੸੿ࣻળ੄ ࣻ۝

ਸ ਬ૑ೞࢲݶ ੄࠙ࢿ ੉ਊܫҗ ബਯਸ ֫੉ӝ ਤೠ

۽޲੉ױࣻ షন, ੘ޛ חژ ӝ࢚ઑѤ ١ী ۄٮ द࠺

दӝ, ਤ஖, ߨߑ, ഋక ١ਸ ઑ੺ ߸҃ೣਵࢲ۽ द࠺

ബҗܳ ֫ৈঠ ೡ Ѫ੉׮(Lim, 1982).

1990֙؀ࠗఠח ಣ఍૑੄ ଻ࣗ ੤ߓ૑ ݅ࡺ ইۄפ

Ҋۘ૑ షনীبࢲ ౠࣻ࠙ࢿী ؀ೠ ೣ۝੉ ೠ҅ࣻળ

੉࢚ਵ۽ ૘੸غয ੓Ҋ(NIAST, 1999; NIAST,

2000; Yang et al., 2001), ച೟ܳܐ࠺ షন࠺ৠب ૐ

о৬ ୭Ҋࣻ۝ਸ ۽಴ݾ ೞৈ җ۝ਸ दਊೞҊ ੓য

ন࠙੄ җ׮ী ܲٮ ૑಴ࣻ ߂ ૑ೞࣻয়৏ ١ ജ҃ࠗ

ೞܳ о઺दఃҊ ੓׮ (Cho, 1999; Park et al., 2001).

द࠺ী ੄೧ ӝੋחغ ജ҃য়৏ਸ ҃хदఃӝ ਤೠ

ӝࠄ੸ ؀଼਷ షন ઺ী җ੔੄ ੉࠙ࢿܐ࠺ ਖ਼غܨ

૑ ঋ۾ب షন ૓ױী ੄ೠ షন੄ ন࢚࠙కܳ ౵ঈ

ೞҊ ૕ࣗ, ੋ࢑ ߂ ৏ӝ࠙ࢿ੄ ୷੸੉ա ࠛӐഋਸ ߑ

૑ೞח Ѫ੉׮. ؊਌੉ Ҵࣗदਊ੉ա ৮ബܐ࠺ࢿ੄ द

ਊী ੄ೠ ബਯ੸ੋ द࠺୓҅ܳ োҳೞҊ ਊࣻ੄ ࣽ

ജ੉ਊ ١ ਍۽࢜ ӝࣿਸ חೞੑب Ѫب .׮૒ೞۈ߄

ೞ਋झա ֢૑ীࢲ షন੉ ೖغࠂয ੓ח ҃਋ షন

ࣻ࠙੉ ૑಴ݶਵ۽ ೱೞৈ ੉زೞח ਯ੉࠺ ֫ই ಴

கী ੉࠙ࢿܐ࠺ ୷੸غҊ ਸק࠺ ઁѢೞݶ ࣻ࠙਷
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ೞகਵ۽ ೱೞৈ ੉زೞח ਯ੉࠺ ੉ .׮֫ ҃਋ ૕࢑

੉ৡ੄ ੉ز਷ ਋ݒ ܲࡅ Ѫਵ۽ ঌ۰ઉ ੓׮. ੘ޛӔ

ӂ੄ Ҵࣗ दח࠺ ੄ܐ࠺ ੉ਊܫਸ ೱ࢚दெ ੘ࣻޛ

۝ਸ ਬ૑ೞࢲݶ द۝࠺੄ ੺х੉ оמೠ Ѫਵ۽ ജ

҃ࠗೞ੄ ҃хী ബҗ੸੉׮.

ח୶ߓ ੷ৡࢿ଻ࣗ۽ ୭Ӕ धࢤഝ੉ ѐؽࢶী ۄٮ

नࢶ଻ࣗ੄ ࣻਃо әૐೞৈ ֢૑ա दࢸ੤ߓী ੄೧

ো઺ Ҋغ࢑ࢤ ੓ਵݴ ো੘੤ߓ షন਷ ੘ޛ ੤ߓद

ӝ ׮݃ җ׮ द۝࠺ ߂ ೠ߹࠙ޖ ૕ࣗਗ੄ दਊਵ۽

NO3ী ੄ೠ షনҗ ૑ೞࣻ ١੄ য়৏ ݅ࡺ ইۄפ

धޛ୓ оधࠗਤ ղ੄ NO3
- ૘੸ਵ۽ ੄ޛ࢑֪ উ੹

بীࢿ ਤഈਸ ઱Ҋ ੓׮(Sohn and Oh, 1993). ೠಞ

ח୶ߓ ୡӝ ਭ੉ࢤ ৴ࢿ೧ঠ റӝ Ѿҳী ৔ೱਸ ޷

஖۽޲ ӝ࠺ী ҙबਸ যঠف ೞݴ, Ѿҳо द੘חغ

दӝী ܐ࠺ ਃҳبо о੢ ֫ਵ۽޲ ୶ܳ࠺ ੌ੿ೠ

рѺਵ۽ 2-3ഥ दਊೠ׮(RDA, 2002).

അ੤ ੄ޛ੘ߒ ୶࠺ दਊߨߑ਷ ъ਋૒੹ ੘ޛ੉ա

૑಴ݶী ਸقف ,ನೞҊ࢓ ഋࢿೞৈ ੤ߓೠ ק࠺ ೖ

ߓ੤ࠂ ੘ޛীחࢲ ੌࠗ ֪о੄ ҃਋ ק࠺ ਤী ܐ࠺

ܳ ࣚਵ۽ ۰઱ӝࡸ ীޙٸ दਊೠ оܐ࠺ ъ਋ী ੄

೧ ਬप੉ बೞৈ ୶࠺പࣻܳ 3-5ഥ۽ ۰઴ט ݅ࡺ

ইۄפ ੄ܐ࠺ दਊബҗо ծই द۝࠺ਸ ૐоदெ

द۱֢࠺ ١ ܳ࠺࢑ࢤ ૐоदఃח ਃੋ੉ ݴغ ౠ൤

૑಴ݶ੉ա ק࠺ ਤী दਊػ ੄ܐ࠺ ਬप੉ बೞৈ

ജ҃য়৏ਗ੉ بӝغ ೠ׮.

੉۞ೠ ੼ਸઁޙ ೧ѾೞҊ द࠺ബਯ ૐ૓ ߂ ۱ࢤ

द࠺ӝࣿਸ ഛ݀ೞҊ੗ ੘ޛӔ੽ షন ղ दਊ੉ о

ೠמ ష઺द࠺ӝܳ ѐߊೞৈ ୶ܳߓ ࠂೖק࠺ ੤ߓೡ

ٸ ష઺द࠺ী ੄ೠ द۝࠺ ੺хҗ ন࠙ ੉ਊܫ ೱ࢚,

ਭࢤ ߂ ਸࢿ۝ࣻ Ѩషೠ Ѿҗܳ חҊೞࠁ .׮੉߄

੤ܐ ߂ ߨߑ

୶ܳߓ द೷੘۽ޛ ೞৈ ֪оನ੢ীࢲ द೷ਸ ࣻ೯

ೞ৓ਵݴ, షন ઺ द࠺ӝ੄ ҕदӝઙ਷ द࠺ҳ(ഐಌ

3ઑ), द࠺ Ө੉, द࠺ рѺ ߂ द۝࠺ ઑ੺੢஖ ١ਸ

ы୸ ష઺द࠺ӝ۽ Ҵੌ ੿޻ӝӝ ઁ੘ࣗীࢲ ઁ੘غ

঻Ҋ(NHAES, 1999) ష઺द࠺ӝ੄ ઱ਃ ౠ૚਷

Table 1җ э׮.

੘ޛӔ੽ షন Ө੉߹ दਊ੉ оמೞҊ ੘ޛী ٮ

ۄ द࠺ рѺ ߂ द۝࠺ਸ ઑ੺ೡ ࣻ ੓ѱ ઁ੘غ঻

۽ೞઝ਋࢚ .׮ ઑ੺ೞৈ ܳܐ࠺ दਊೡ ࣻ ੓۾ب ೞ

৓Ҋ ૑ࢎ҃ بࢲীߒ ੉ਊ੉ оמೞݴ ,ܨࢲ ,ܨف

଻ࣗܨ ߂ ౠਊ੘ޛ ١੄ ܐ࠺ दਊ੉ оמೞ׮.

द೷ ੹ షন੄ ੉ച೟੸ ౠࢿ਷ Table 2৬ э׮.

ਬബੋ࢑җ ஖ജࢿ ணܬ ೣ۝੉ ֫Ҋ ਬӝޛ ೣ۝੉

ծ਷ নషࢎ ੉৓ߓ .׮୶ಿઙ਷ оۅन 1ഐ۽ 8ਘ ೞ

ࣽ∼9ਘ ী࢚ࣽ ൓ק࠺࢝ೖࠂ ೞҊ ੤धѢܻ 70×40

cm۽ 2ৌ۽ ૒౵ೞৈ 11ਘ ೞࣽী ࣻഛೞ৓׮. షন

Ѩ੿ റ ૓ױद۝࠺ N-P2O5-K2O＝362-22-30 kg ha-1

۽ ૕ࣗחܐ࠺ ਃࣗ۽ 4ഥ ࠙द, ੋܐ࠺࢑৬ ணܻܐ࠺

ח ਊ࠺ੋࢿ, ৏ചоܻܳ ੹۝ӝ۽࠺ दਊೞ৓׮. ୊

חܻ ҙ೯द࠺, ష઺द࠺ N100％(ҙ೯द۝࠺), N70％

(30％х࠺), N50％(50％х࠺), 3ਃࣗ दਊਸޖ ೞ৓ਵ

ݴ ୶ߨߑ࠺਷ ҙ೯द࠺ীחࢲ ౵ઙ റ 20ੌী 1ର

୶࠺ റ 15ੌ рѺਵ۽ 2ഥ ਤীק࠺ ൝য ۰ળࡸ ߈

ীݶ ష઺द࠺ীחࢲ ష઺द࠺ӝܳ ਊೞৈࢎ ୶ߓ Ӕ

੽ࠗਤী ౵ઙ റ 20ੌী 1ഥ दਊೞ৓ژ .׮ೠ ష઺

दח࠺ द࠺рѺ 30 cm, द࠺Ө੉ 15 cm۽ ೞৈ प

दೞ৓׮.

షন ߂ धޛ୓ח ֪সҗ೟ӝࣿਗ షনച೟࠙ߨࢳ
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Power

(Hp)

4 3(hopper) 3-15 20-30 Three steps 

Control on amount of applied

fertilizerinterval(cm)depth(cm)hole(ea)

Fertilization 

Table 1. Characteristics of band spotty applicator. 

Fig.1. Band spotty applicator.  Fig.2. The spectacle of band spotty fertilization.  



(NIAST, 2000)ী ળೞৈ షন੄ pHח ୡ੗੹ӓߨ,

୨૕ࣗח Kjeldahlߨ, ਬӝޛ਷ Tyurinߨ, ਬബੋ࢑਷

Lancasterߨ, ন੉ৡ Ca, Mg, Kח NH4OAc۽ ஜ୹द

ெ ICP(Varian Liverty 110)ܳ ੉ਊೞ৓Ҋ ૕࢑క ૕

חࣗ ۽ਵ(CMSA, 1989)ߨࢳ࠙࢑۝ഛ޷ .׮ೞ৓ࢳ࠙

షࢿ਷ sodium hexametaphosphate ਊঘী ੄ೠ ࢑࠙

റ hydrometer۽ ೞ৓Ҋࢳ࠙ ীߨ(USDA)ࢿޖ֪޷

ۄٮ .(ASI, 1973)׮ೞ৓ܨ࠙

धޛ୓ח 60℃ীࢲ Ѥઑ റ ࠙ࣧೠ दܳܐ H2SO4-

H2O2۽ णध࠙೧ ೞҊ ࠙೧ৈঘਸ ੉ਊೞৈ ୨૕ࣗܳ

Indophenol-blueߨਵ۽ ૕ࣗ൚ࣻ۝਷࠺ೞ৓Ҋ, दࢳ࠙

द࠺ҳ૕ࣗ൚ࣻޖ-۝द࠺ҳ૕ࣗ൚ࣻ۝, ૕ࣗ੉ਊܫ਷

द࠺૕ࣗ൚ࣻ۝/૕ࣗद100×۝࠺ਵߓ ,۽୶੄ ੢ࣘࢤ

חب dw(w2-w1)/dt(t2-t1)۽ ݴ୹ೞ৓ਵ࢑ SPAD-502

meter(Minoltaࢎ)ܳ ਊೞৈࢎ ৐࢝ਸ ஏ੿ೞ৓ߓ .׮

୶ ਭࢤ ߂ ࣻ۝਷ ֪ୣ૓൜୒ द೷োҳࢎ֪ ઑࢎӝ

ળ(RDA, 1998)ী ળೞৈ ৐ࣻ, ҳҊ, ҳ಩, Ѿҳ઺ਸ

ઑࢎೞ৓׮.

Ѿҗ ߂ Ҋ଴

షন ઺ ন࠙ೣ۝ ߂ షনച೟ࢿ ߸ച ୶ߓ ਭࢤ

ӝр উز షন ઺ ૕࢑క ૕ࣗ ೣ۝੄ ߸ചח Fig. 3

җ э׮. ష઺द࠺ীࢲ दࣻ࠺ળ੉ ֫ਸࣻ۾ ૕࢑క

૕ࣗ ೣ۝੉ ֫ওҊ ਭറӝө૑ࢤ ֫਷ ҃ೱਸ աఋ

չ׮. ҙ೯दח࠺ ౵ઙ റ 35ੌ 105.9 mg kg-1੄ ૕࢑

৏ ࣻળীࢲ ౵ઙ റ 80ੌী 19.9 mg kg-1ਵ۽ ծই

઎Ҋ ష઺द࠺ ח70% ,100% пп 127.5 mg kg-1, 102

mg kg-1ীࢲ 47 mg kg-1җ 39.5 mg kg-1ਵ۽ ֫ѱ ߊ

അغ঻׮.

ೖࠂী ੄ೠ ੘షக੄ ࣻ࠙ ઓബҗ৬ࠁ ૑ৡ थ࢚

ബҗ۽ ੋೞৈ ૕ࣗ ӝചޖ ੘ਊ਷ ؊ ѱܰࡅ ୢ૓غ

য ਭୡӝীࢤ ૕࢑క૕ࣗ੄ ҕәਸ ૐ؀दௌਵա ޖ

ೖࠂ ઑѤীחࢲ ૕ࣗ੄ ӝച੘ਊ੉ޖ ૑োغয ਭࢤ

റӝө૑ ੘షக੄ ૕࢑క ૕ࣗ ೣ۝੉ ֫ѱ ਬ૑ػ

Ѿҗ৬(Hong et al., 1985)ਬࢎೠ ҃ೱਸ աఋչ׮.

Mengel(1982)਷ షন ઺ীࢲ ૕࢑੄ ੉زী о੢

௼ѱ ৔ೱਸ ח஖޷ ਃੋ਷ షনࣻ࠙੉ݴ Ѥઑ࢚కী

ࢲ ੘ష಴கਵ۽ ૕࢑੉ ૘੸חغ Ѫ਷ ࣻ࠙ૐߊী

ܲٮ ࣻ࠙੉ز ۄ੉ޙٸ ೞ৓Ҋ ੘ࢤޛਭী о੢ ઺

ਃೠ ৔নਗੋ ૕ࣗ੄ بӝച੘ਊޖ షনࣻ࠙ী ੄ઓ

ݴغ ౠ൤ ૕࢑ചࢿӐ੄ ഝࢿ਷ Ҋৡҗ ࣻ࠙ઑѤী

਋ݒ Ҋ׮хೞ޹ ೞ৓׮(Powlson, 1980; Rice et al.,

1983).

द೷ റ షনച೟ࢿ ߸ചח Table 3җ э׮. ਬӝޛ,

ਬബੋ࢑ ߂ ஖ജࢿ ணܬ ೣ۝਷ хࣗغ঻Ҋ ୨૕ࣗ

ೣ۝਷ ૐоغ঻ਵݴ ష઺द࠺ীࢲ ֫਷ ҃ೱਸ աఋ

չߓ .׮୶ ੤ߓী ੸׼ೠ షন ઺ ஖ജࢿணܬ ೣ۝਷

0.70-0.80 cmolc kg-1۽ ୶ୌغҊ ੓ਵա(RDA, 1999)

਋ܻաۄ ߒ షন ઺ ಣӐ ஖ജࢿணܬ ೣ۝਷ ૑ࣘ੸

ਵ۽ ૐоغয ੸੿ ਤܳߧ ௼ѱ ୡҗೞҊ ੓ਵݴ ౠ

൤ ৐଻ܨ੄ ઱ਃ ੤ߓ૑ੋ दب ӔҮ ૑৉җ Ҋۘ૑

ߒ షনী ਬബੋ࢑ ߂ ஖ജࢿணܬ੉ җ׮૘੸ Ҋغ

੓ח׮ ઑࢎѾҗо Jung et al., 2001; Yang et)׮݆

ࠂೖק࠺ ୶ߓ Ҵࣗद࠺ী ੄ೠ ૕ࣗ૕ܐ࠺ ੺хബҗ 97

pH

1:5 g kg-1

6.8 12.8 577 1.10 5.6 1.4 0.86 SL

mg kg-1 ----------------- cmolc kg-1 ----------------- g kg-1

Soil textureT-N
MgCaK

Exchangeable cation
Av. P2O5OM

Table 2. Physico-chemical properties of soil before experiment. 

Fig. 3. Changes of NO3-N contents in soil during Chinese cabbage growing season in fertilizer treatment.
CF : Conventional Fertilization  BSF : Band Spotty Fertilization  



al., 2001). ߓ୶੄ חܻࡸ ևҊ Өѱ ੗ۄ૑݅ Ѥઑী

ডೞ۽޲ оࣻߓ নഐೠ ࢲনషীࢎ ਭ੉ࢤ নഐೞݴ

షনחب࢑ 5.5-6.8 ੿بо ੸೤ೞ׮(RDA, 2002).

࢚ਭনࢤ दӝ߹ ৐࢝਷ Table 4৬ э੉ ష઺द࠺

ীࢲ ૕ࣗࣻળ੉ ૐоೡࣻ۾ ૜঻ਵݴ ౵ઙ റ 65ੌ

ী о੢ ֫਷ ࣻ஖ܳ աఋչ׮. ౵ઙ റ 50ੌ ੉റ ୶

࠺ दਊਵ۽ ৐࢝੉ ૜য઎ਵա ౵ઙ റ 80ੌীח ష

઺द࠺ 100%ܳ ઁ৻ೞҊח ૕ࣗӝইܳ աఋչ׮. ৐

਷࢝ ৐ࣗ۾ ߂ ৐ ઺ ૕ࣗೣ۝੉ ݆ਸࣻ۾ ૜য૑ח

҃ೱਵ۽ ಿઙ, ੤ߨߓ ١ী ۄٮ ௼ѱ ߸ೞݴ ৐࢝ਸ

૜ѱ ೞҊ ޹ఋ࠺ ਸ࠙ࢿ ૐоदఅח׮ ,Ҋ(Satoruࠁ

۽(1988 যܖ޷ ࠅ ٸ షন੄ ૕࢑క૕ࣗ ೣ۝ਸ ੸

੿ࣻળਵ۽ ਬ૑ೡ ࣻ ੓ח दߨߑ࠺җ ੤ߨߓ ഛ݀

੉ ೙ਃೞ׮Ҋ .׮ػпࢤ

ೠژ ୶੄ߓ ਤӝрղীױ ૐоೠ ੸ղݶਤױ Ѥޛ

۝ਸ աఋղח ܳب੢ࣘࢤ Fig. 4ীࢲ ݶࠁ ౵ઙ റ

65ੌী ష઺द࠺ 100%ীࢲ 28.2 g m-2 day-1, ష઺द

࠺ 70% 27.1 g m-2 day-1, ష઺द࠺ 50% 24.5 g m-2

day-1, ҙ೯द࠺ 23.4 g m-2 day-1 ࣽਵ۽ ֫਷ ૐоਯ

ਸ աఋչ׮.

ন࠙൚ࣻ۝ ߂ ੉ਊܫ ࣻഛӝ ୶੄ߓ ૕ࣗ൚ࣻ۝

਷ ҙ೯द࠺ 291 kg ha-1ী ೞৈ࠺ ష઺द࠺ 70%৬

100%ীࢲ 308 kg ha-1৬ 347 kg ha-1 ਵ۽ ݆ওҊ ૕

ࣗ੉ਊܫ਷ ҙ೯द࠺ 33.5%ী ೞৈ࠺ ష઺द࠺ 50%

ীࢲ 54.5%, ష઺द࠺ 70%ীࢲ 54.0%, ష઺द࠺

100%ীࢲ 48.5% ࣽਵ۽ ֫ওਵݴ ൚ࣻ۝਷࢑ੋ 129-
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Treatment T-N
MgCaK

Exchangeable cation
Av. P2O5OMpH

6.7

6.7

6.8

6.7

6.7

12.5

12.6

12.2

12.0

11.5

498

494

489

469

459

1.01

1.03

1.02

0.98

0.97

5.6

5.6

5.6

5.6

5.6

1.4

1.4

1.4

1.4

1.4

0.88

1.15

0.98

0.92

0.73

CF䝑

N100%BSF‡

N70%BSF

N50%BSF

Non fertilization

1:5

䝑Conventional fertilization  
‡ Band spotty fertilization 

g kg-1 mg kg-1 ----------------- cmolc kg-1 ----------------- g kg-1

Table 3. The change of soil chemical properties after experiment.

CF䝑

N100%BSF‡

N70%BSF

N50%BSF

Non fertilization

32.2

35.9

34.3

34.0

30.0

33.5

38.1

37.2

35.4

30.7

28.2

30.2

29.3

28.2

24.6

䝑Conventional fertilization  
‡ Band spotty fertilization 

806550

Days after sowing(day)

Table 4. Changes of leaf color during the growing period for chinese cabbage with fertilizer treatment.

Fig. 4. Changes of growth rate during chinese cabbage growing season on fertilizer treatment.  
CF : Conventional Fertilization  BSF : Band Spotty Fertilization  NF : Non Fertilizai



144 kg ha-1, ணܻ൚ࣻ۝਷ 259-312 kg ha-1ܳ աఋչ

.׮

షন ઺ ૕ࣗೣ۝੉ ૐоؽী ۄٮ धޛ୓ী ੄ೠ

૕ࣗ൚ࣻ۝਷ ૐоغ૑݅ धޛ୓੄ ૕ࣗ੉ਊܫ਷ য়

൤۰ షন ૕ࣗೣ۝੉ ੸ਸࣻ۾ ֫ওࢲۄٮ .׮ షন

ী ݆਷ ૕ࣗо ୷੸غয ੓؊بۄ ੘ޛী ੹ࠗ ൚ࣻ

੉ਊחغ Ѫ੉ ই۽޲פ షনী ੸੿ন࠙ਸ ਬ૑दெ

द࠺૕ࣗ੄ ੉ਊܫҗ ੘ޛ੄ ਭਸࢤ ೱ࢚दఃҊ ࢑ࢤ

੄࠺ ੺х ౠ൤ ૕ࣗী ੄ೠ ࣻ੗ਗ য়৏ߑ૑ী ௾

ബҗо ੓ਸ Ѫਵ۽ .׮ػпࢤ

଻ࣗܳܨ ӝળਵ۽ ೡ ٸ दਊܐ࠺ റ ൚ࣻೞח ੉

ਊܫ਷ షনઑѤ, ੘ޛ ߂ ઙҗ࠺ दߨߑ࠺ ١ী ۄٮ

ؘܲ׮ ૕ࣗ ࢑ੋ ,40-60% 10-20%, ணܻ 50-70% ੿

۽ب ૕ࣗ৬ ணܻ੉ਊܫী ݶೞ࠺ ੉ܫ੉ਊ࢑ੋ ਋ݒ

ծ਷ Ѫਵ۽ .(Jung et al., 1998)׮য੓غҊࠁ

୭Ӕ חࢲীࠄੌ ୶ߓ ੤ߓद ૕ࣗ੉ਊܫ੉ ֫਷

दߨߑ࠺ਸ ѐߊೞ৓ؘח ಴கࠗध૕൓т࢝ష ߂ ׸

ࢲషী࢝൓т࢝ ӝܳ࠺ ੹ݶ੹கद࠺ೞҊ ୶࠺दӝܳ

ҙ೯׮ࠁ 1-2઱ ੿ب ਷ן ੘ޛӔ҅о ୽࠙൤ ػ׳ߊ

दӝী Ҵࣗद࠺ೞৈ 30-40% ૕ࣗद۝࠺ਸ ੺хೞ৓

ਵݴ ૕ࣗ੉ਊܫਸ 50% ੉࢚ਵ۽ ֫ੋ ۹оࢎ ੓׮

(NARC, 1993).

ೠಞ షন ઺ द࠺૕ࣗ ਖ਼ઓ۝਷ ҙ೯द25)࠺ kg

ha-1)ী ೞৈ࠺ ష઺द࠺ীࢲ 13-75 kg ha-1 ݆ই૓

ীݶ߈ द࠺૕ࣗ ࣚप۝਷ ҙ೯द࠺(219 kg ha-1)ী

ೞৈ࠺ ష઺द࠺ীࢲ 171-146 kg ha-1۽ ੸਷ Ѫ਷ ੘

Ӕ੽ޛ द࠺੄ Ѿҗ۽ ъ਋ ١ী ੄ೠ ਬप੉ ੸਷

Ѫਵ۽ .׮ػпࢤ

х޻ ઺ द࠺૕ࣗ ൚ࣻ۝਷ ૕ࣗद۝࠺੉ ݆ਸࣻ۾

݆਷ ҃ೱਸ աఋչҊ, ૕ࣗद۝࠺੉ ૐоؽী ۄٮ

द࠺૕ࣗਯ ߂ ਖ਼۝ܨ਷ хࣗೞ৓ਵݴ, द࠺૕ࣗਯҗ

ਖ਼۝ܨ੉ ҙ೯द࠺ী ೞৈ࠺ ҙ࠺(बகद࠺)ীࢲ ֫

਷ Ѫҗ 50% х࠺ীࢲ ૕ࣗ੉ਊܫ੉ ֫਷ Ѿҗ

(Kang et al., 1998)৬ ਬࢎೠ ҃ೱਸ աఋչ׮.

द࠺ബਯ ߂ ࢿ۝ࣻ ૕ࣗद࠺ബਯ਷ ష઺द࠺ 70

％ীࢲ ௼ѱ ૐغ؀঻ਵݴ ૕ࣗदࣻ࠺ળ੉ ֫ਸࣻ۾

৐ࣻо ݆ই૑Ҋ ҳҊ৬ ҳ಩੉ ழ઎ਵݴ Ѿҳ઺੉

Ѣਕޖ ష઺द࠺ 70%, 100%ীࢲ ࣻ۝਷ ҙ೯द࠺

(109.5 Mg ha-1)ী ೞৈ࠺ 16-20％ ૐࣻغ঻ਵݴ 18-

20％ ࣗٙਸ ೱ࢚दఆ ࣻ ੓঻׮.

ష઺द࠺ӝܳ ਊೞৈࢎ द࠺ബҗܳ ҳݺೠ ߄ ୶࠺

ܳ ੘ޛӔ੽ షন ઺ী दೣ࠺ਵࢲ۽ ਬपਸ ୭ࣗച

ೡ ࣻ ੓য 1ഥ द۽࠺ ૕ࣗ੉ਊܫਸ ߓ1.4-1.6 ૐ૓

दఆ ࣻ ੓Ҋ ೠژ द۝࠺ਸ 30% ੺хೞৈب ࣻ۝੉

хࣗೞ૑ ঋইࢲ ੷ైੑ оߓ۱੤ࢤ оמೞৈ ޛ੘ߒ

੤֪ߓо੄ ҃੬۱ ъച ߂ ֪о ࣗٙೱ࢚ী ઑ۱ೡ

Ѫਵ۽ ӝ׮ػ؀. Ѿۿ੸ਵ۽ ֪সҗ ജ҃੄ ઑച۽
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Division

N applied rate

N absorbed rate

N residual rate

N loss rate

362

118

25

219

362

189

100

73

253

140

62

51

181

95

38

48

䝑CF : Conventional Fertilization   
‡ BSF : Band Spotty Fertilization 

N50%BSFN70%BSFN100%BSF‡CF䝑

Table 5. Amount of applied N loss and residual on fertilization method. (unit: kg ha-1)

Fig. 5. N use efficiency and N uptake amount on Chinese cabbage in fertilizer treatment. 
CF : Conventional fertilization  BSF : Band spotty fertilization 



૑ࣘ੸ੋ ਸޛ࢑֪ חೞ࢑ࢤ ജ֪҃স੉ যغف؀ ֪

সࢿ࢑ࢤ੄ ࢿઁ҃ ഛࠁ৬ ೣԋ ജ҃஘ചഋ द࠺, ੗

ਗ੺ড੸ द࠺ ߂ ਋֪ࣻޛ࢑੄ উ੹࢑ࢤਸ ୶ҳೞח

ৈ۞ о૑ दߨ࠺ ઺ ೞաח ష઺दۄ࠺Ҋ .׮ػпࢤ

੸ ਃ

੄ޛ੘ߒ द࠺ബਯ ૐ؀ ߂ ӝࣿ࠺۱दࢤ ഛ݀ਸ

ਤೞৈ ష઺द࠺ӝܳ ѐߊೞҊ ࠂೖק࠺ റ ୶ߓ о

नۅ 1ഐܳ ੤ߓೞৈ द࠺рѺ 30 cm, द࠺Ө੉ 15

cm۽ ష઺द࠺द షনച೟ࢿ ߸ച, ন࠙൚ࣻ۝ ߂ ੉

ਊܫ, ੘ޛ੄ ਭҗࢤ ਸࢿ۝ࣻ Ѩషೠ Ѿҗח ਺җ׮

э׮.

షন ઺ ૕࢑క૕ࣗ ೣ۝਷ ࢲਭୡӝীࢤ ઺ӝө૑

ష઺द࠺ҳীࢲ ૕ࣗ दࣻ࠺ળ੉ ֫ਸࣻ۾ ૐоೞ৓

Ҋ द೷ റ షন਷ ష઺द࠺ীࢲ ୨૕ࣗ ೣ۝਷ ష઺

द࠺ীࢲ ૐоೠ ݶ߈ ਬӝޛ, ਬബੋ࢑ ߂ ஖ജࢿ ண

ܬ ೣ۝਷ .׮तೞ৓࠺

୶੄ߓ חب੢ࣘࢤ ౵ઙ റ 65ੌী ష઺द࠺ 100％

ҳ, 70％ ҳীࢲ ֫ѱ ૐоغ঻Ҋ द࠺૕ࣗ ൚ࣻ۝਷

ష઺द࠺ীࢲ ૕ࣗ दࣻ࠺ળ੉ ֫ਸࣻ۾ ݆ওҊ ૕ࣗ

੉ਊܫ਷ ҙ೯द(33.5%)࠺ী ೞৈ࠺ ష઺द࠺ীࢲ

15-21％ ֫ও׮.

ష઺द࠺ 70%ҳ৬ 100%ҳח ૕ࣗद࠺ബਯਸ ૐ؀

दௌਸ ݅ࡺ ইۄפ ب۝ࣻ ҙ೯द࠺(109 Mg ha-1)ী

ೞৈ࠺ 16-20％ ૐࣻغ঻Ҋ ࣗٙ੉ 18-22％ա ૐоغ

঻׮.

Ѿۿ੸ਵ۽ ૕ࣗܳܐ࠺ 30% ੺хೠ ష઺दܳ࠺ ୶

ୌೡ ࣻ ੓ח दߨߑ࠺੉ۄҊ .׮঻غױ౸

ੋ ਊ ޙ ೴
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33,710

32,620

26,060

3,050

3,080

2,940

2,850

25,090

30,630

29,680

23,210

100

122

118

93

CF䝑

N100%BSF‡

N70%BSF

N50%BSF

Price of Chinese cabbage= per kg 257 won(average five years) 
䝑CF : Conventional Fertilization 
‡ BSF : Band Spotty Fertilization 

Mg ha-1

Table 7. Economic analysis.

Division
Fertilization

efficiency

Yield

index
Yield

Heading

weight

Bulb

diameter
Bulb height

No. of 

leaf

56

66

63

59

26.3

29.0

28.5

25.9

18.4

20.2

19.8

17.5

2,190

2,626

2,539

2,028

109.5

131.2

126.9

101.4

100

120

116

193

175

135

177

106

CF䝑

N100%BSF‡

N70%BSF

N50%BSF

LSD(1%) --------------------------------------------------------------------------- 520.34**

plant-1

䝑CF : Conventional Fertilization   
‡ BSF : Band Spotty Fertilization 

cm cm g plant-1 Mg ha-1 Ykg Nkg-1

Table 6. N fertilization efficiency and yields of Chinese cabbage. 
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