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Recommendation Rate of Slow Release Nitrogen Fertilizer Application for
Early Dry Seeding Culture of Rice in Honam Plain Area
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A research was carried out to investigate the release pattern of slow release nitrogen fertilizer
compound(SRNC) that is latex coated urea(LCU) and to recommend the application rate of the fertilizer at
dry seeding rice culture in Honam plain area. The experiment was conducted at experimental
field(Jeonbug series, fine silty, mixed, nonacid, mesic family of Fluvaquentic Endoaquepts) of National
Honam Agricultural Research Institute. A medium late maturing rice variety (Dongjinbyeo) was seeded at
the rate of 60kg ha-1 by drill seeder on April 1, 1997 and March 30, 1998. Fertilizer application rate was
160-90-110 kg ha-1 for N-P2O5-K2O. 
Soil ammonium nitrate(NH4-N) contents remained higher in all SRNC plots than conventional ones and

higher with the increase of SRNC application rate until panicle formation stage, but the contents was
higher in the conventional than NRNC plots at the heading stage. The plant hight was taller in SRNC than
conventional plots until maximum tiller stage, but became similar in both conventional and SRNC plots at
heading stage. The culm and panicle number was greater in SRNC than conventional plots throughout all
growth stage, but the effective tiller rate was higher in conventional ones. Nitrogen efficiency was higher in
the SRNC than conventional plots, but the efficiency was decreasing with the higher SRNC level. The
spikelet number per unit area was greater in SRNC than conventional plots, and increased with higher
SRNC level. The more spikelet number with higher NRNC level resulted in lower 1,000-grain weight. The
rice yield in conventional plot was similar with only 60% SRNC level, but lower than 80% and 100%
SRNC levels. However, slight lodging was observed in 100% SRNC level. 
In conclusions, we recommend NRNC application level as 80% of standard nitrogen application for early
dry seeding culture of rice Honam plain area.
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ࢲ ঱

߶ חߓ૒౵੤ࣻ׸ ҃਍, ੿૑, ౵ઙ ١੄ ੘স੉ ׸

࢚ࣻకীࢲ ੉ܖয૑ח ݶ߈ Ѥ׹૒౵੤חߓ ੉ٜ ੘

স੉ Ѥ࢚׹కীࢲ ੉ܖয૑֤ޖ ,ݴҎܿࡸ ੤ߓա ׸

ࣻ಴ݶ૒౵ ੤׮ࠁߓ ੄ࠂب ਤ೷ࢿ੉ ੸য(Jun,

੉ٜ޹֪ (1993 חഐೞࢶ ૒౵੤ߓ .׮੉ߨߑ

ഐթಣঠ૑੄ Ѥ׹૒౵੤ߓ ౵ઙ੸ӝח ౵ઙӝ ӝৡ

ী ੄ೠ ੄ݽੑ উ੿ࢿ, ੟ୡ۝ࣻ ,ઁߑ ١ਸ Ҋ۰ೞ

ৈ 4ਘ ೞࣽࠗఠ 5ਘ ೞࣽਵ۽ যغ੿ࢸ ੓঻׮. Ӓ۞

ա ഐթಣঠ૑ীח ੉׹۝ࠛࣻߓ ݆ই ౵ઙ੸ӝী ࠺

о ղܻݶ షন җणਵ۽ ҃਍ ߂ ࣧష੘স੉ য۰ਕ

౵ઙ੸ӝܳ ੌप(᥂ᙾ)ೞӝ औ׮(Jun, 1993; Lee et

al., 1993). ࢲۄٮ ਋ܻաۄ੄ Ѥ׹૒౵ ੤ݶߓ੸਷

1993֙ ੉റ ੼ૐغয 1997֙ীח 57.2ୌhaী ೞ৓׳

ਵݴ ੉઺ ഐթ૑৉੉ 40.3 ha۽ ੹Ҵ੄ 70％ܳ ର૑

ೞ৓׮. Ӓ۞ա 1998֙ীח ౵ઙӝ੄ ੣਷ ъ਋۽ ੋ

ೠ షন җणਵ۽ ౵ઙ੸ӝܳ ੌपೞৈ ഐթ૑৉੄

Ѥ׹૒౵ ੸੉ݶ 10.4ୌ haਵ۽ әѺ൤ ੷ೞغ঻׮.

ࢲۄٮ ݆਷ ֪оীחࢲ ъ਋ী ੄ೠ ౵ઙ੸ӝ ੌप

ਸ ਋۰ೞৈ 3ਘ ೞࣽࠗఠ ౵ઙਸ द੘ೞৈ 4ਘ ೞࣽ
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ীח ౵ઙਸ ৮ܐೞݴ ੌࠗ ֪оীחࢲ ֢۱ উܳߓ

ਤ೧ 3ਘ ࢚ࣽࠗఠ ౵ઙೞӝب ೠ׮.

Ӓ۞ա, ૑ա஖ѱ ੌନ ౵ઙೞݶ ੷ৡਵ۽ ୹ইӝр

੉ ӡয૑ݴ ੉ী ۄٮ ౵ઙ റ ъ਋ী ੄ೠ షন җ

ण, ష݄ഋࢿ ١ਵ۽ оݽੑ ੷ઑೞৈ ੸੿ ࣻࣻ ߂

ੑࣻ ࠗ઒ ١ਵ۽ ੋೞৈ ࣻ۝੉ хࣗ׮ػ(Choi et

al., 1992; Jun, 1993; Lee et al., 1993). ࢲۄٮ ੄ݽੑ

উ੿ࢿ, ੟ୡࢤߊ, व ࣻ۝ ١ਸ Ҋ۰ೞৈ ഐթಣঠ૑

੄ ઑӝ౵ઙೠ҅ӝח 4ਘ ࢚ࣽ(Kim et al., 1999)ਵ۽

੤੿݀ .׮঻غ

Ѥ׹૒౵੤חߓ ߈ੌ ֤ীࢲ ૕ࣗחܐ࠺ ۝ਵ࠙ࢿ

۽ ha׼ 160kgਸ ӝ࠺-࠙঴࠺(3৐ӝ)-ࣻ۽࠺ 40-30-

30％ঀ ࠙दೞҊ ੓ؘח(Yoo et al., 1995) ઑӝী ౵

ઙೞݶ ୹ইӝр੉ ӡয ӝ۽࠺ द࠺ೠ ૕ࣗܐ࠺੄

ਬपন੉ ݆ই ࣻࣻ ߂ ੑࣻ ࠗ઒ਵ۽ ࣻ۝੉ хࣗغ

ӝ औ׮(Kim et al., 1999). Ӓ۞ա ৮ബחܐ࠺ࢿ Ѥ׹

ӝрীח ਊ୹۝੉ ੸য ઑӝ౵ઙীبࢲ ୹ই റী

۽޲ೞࣻ׸ ੄ܐ࠺ ਬपন੉ ੸׮(Choi et al., 2002).

ࢲۄٮ ഐթಣঠ૑ীࢲ ߶ Ѥ׹૒౵ ઑӝ౵ઙ੤ߓী

ঌݏ਷ ৮ബܐ࠺ࢿ द۝࠺ਸ ൤Ҋ੗ߋ द೷ೠ Ѿҗܳ

಴ೞҊ੗ߊ ೠ׮.

੤ܐ ߂ ߨߑ

ࠄ द೷਷ ഐթ ಣঠ૑ীࢲ ߶ Ѥ׹૒౵ ઑӝ౵ઙ

੤ߓী ঌݏ਷ ૕ࣗ दߨߑ࠺ਸ ҳݺೞҊ੗ 1997∼

1998֙ী ഐթ֪সোҳࣗ ߶ ੤ߓನ੢ੋ ੹࠘ా(ࢎ޷

૕নష)ীࢲ ܳ߶૓ز ҕदೞৈ ࣻ೯ೞ৓׮.

ॿܳߺ Prochlolaz EC 2000ߓঘী 24दр ઙ੗ܳ ஜ

૑ೞৈ ೠةࣗ റ ਺Ѥೞৈ 1997֙ীח 4ਘ 1ੌ, 1998

֙ীח 3ਘ 30ੌী ha׼ 60kgਸ ౵ઙೞ৓׮. ୊ܻղ

ਊ਷ ҙ೯दߨߑ࠺ਸ ؀ઑҳ۽ ೞৈ ৮ബܐ࠺ࢿ 3ࣻ

ળ ١ 4ѐ ୊ܻ۽ ೞ৓ਵݴ, ҙ೯दח࠺ ૕ࣗ-ੋ࢑-ண

ܻܳ ha׼ 160-90-110kgਸ ࣘബ۽ܐ࠺ࢿ दਊೞ৓Ҋ,

૕ࣗ(ਃࣗ)ח ӝ࠺(੹கद࠺), ࠙঴࠺(5৐ӝ) ߂ ࠺ࣻ

۽ ߂ 30% ,40% 30%ঀ ࠙द ೞ৓ਵݴ ੋ࢑(ਊੋࢿ

਷(࠺ ੹۝ ӝ۽࠺ ੹கद࠺ ೞ৓Ҋ, ணܻ(৏ചоܻ)

ח ӝ࠺৬ ۽࠺ࣻ пӝ 70%৬ 30%ܳ ࠙द ೞ৓׮

(Convention). ৮ബܐ࠺ࢿ(LCU ࠺ࠂ, N-P2O5-K2O =

ח(18-12-13% ۽۝ਵ࠙ࢿ ҙ೯ ૕ࣗद۝࠺

(160kg/ha)੄ ߂ 80% ,60% 100%ܳ ੹۝ ੹கद࠺

ೞ৓׮. द೷ ੹ షন੄ ੉ച೟ࢿ਷ Table 1җ эਵ

חद೷ҳ ,ݴ դҦߨ ۽ਵࠂ߈3 .׮஖ೞ৓ߓ

షন੄ NH4-Nח 5৐ӝࠗఠ ઱ਃ ਭदӝীࢤ ҃ష

க੄ షনਸ ଻ஂೞৈ KCl 10% ਊঘਵ۽ ୶୹ೞৈ

੗ز૕ࣗ࠙ࢳӝ(UV-2450, SHIMADZU)۽ ೞ৓ࢳ࠙

੸਷ݶ৐ .׮ ҳ׼ Ҏ ӡ੉ 0.5m(0.15m2)ীࢲ दܳܐ

଻ஂೞৈ ৐ݶ੸ஏ੿ӝ(AAM-7)۽ ஏ੿ೞ৓ਵݴ, Ӓ

दܳܐ 80℃ীࢲ 4दр 60℃ীࢲ Ѥઑ റ Ѥޛ઺ਸ

ઑࢎೞ৓׮. ૕ࣗ ੉ਊܫ਷ ӝীࣼࢿ ଻ஂೠ धޛ୓

੄ ૕ࣗܳ ੿۝ೞৈ द࠺ҳ੄ ൚ࣻ۝ীࢲ ҳ੄࠺ޖ

൚ࣻ۝ਸ Ҋࡐ द׮ द࠺ҳ੄ द۝࠺ਵ۽ ա־য ࢑

୹ೞ৓׮. ӝఋ ਭࢤ ߂ ࣻ۝਷ ֪ୣ૓൜୒ द೷োҳ

ઑࢎӝળী ۄٮ ઑࢎೞ৓׮.

Ѿҗ ߂ Ҋ଴

షন઺ NH4-N੄ ߸ച ઱ਃ ߹ਭदӝࢤ ҙ೯ द࠺

ߨߑ ߂ ৮ബܐ࠺ࢿ द۝࠺ী ܲٮ షন੄ NH4-N੄

҃द੸ ߸ചח Table 2৬ э׮.

दߨߑ࠺рীח ਬࣻഋࢿӝө૑ח 7৐ӝ੄ ৮ࢿܐ

ܐ࠺ 60% ੹கदܳ࠺ ઁ৻ೞҊח ҙ೯ दߨߑ࠺

(Convention)ী ೞৈ࠺ ৮ബܐ࠺ࢿ ੹கद࠺ীࢲ ݆

ওҊ ৮ബܐ࠺ࢿ दਊ۝ рীח दਊ۝੉ ݆ਸࣻ۾

షন੄ NH4-N ೣ۝੉ ݆ও׮. Ӓ۞ա ୹ࣻӝীח ৮

ബܐ࠺ࢿ ੹கद׮ࠁ࠺ ҙ೯ द࠺ীࢲ ݆ও׮.

੉৬ э੉ ਬࣻഋࢿӝө૑ ৮ബܐ࠺ࢿ ੹கद࠺ী

ࢲ షন੄ NH4-N ೣ۝੉ ݆ও؍ Ѫ਷ ઑӝ౵ઙ੤ߓ

ח ୹ইӝр੉ ӡয ӝ۽࠺ दਊೠ ࣘബੋܐ࠺ࢿ ਃ

ࣗ੄ ਬप ন੉ ݆ওҊ, ࣻ׸ റীب ৮ബܐ࠺ࢿо ࣘ

ബ׮ࠁܐ࠺ࢿ ਬपন੉ ੸ӝ ۽ਵޙٸ ݴغпࢤ ੉ח

Choi et al.(2002), Kim et al.(1996)੄ Ҋࠁ ղਊҗ ࠺

तೠ ҃ೱ੉঻ݶ߈ .׮, ୹ࣻӝী ৮ബܐ࠺ࢿ ੹கद

׮ࠁ࠺ ҙ೯द࠺ীࢲ ݆ওؘח ੉ח ҙ೯दח࠺ ੉࢏

Ѣܴਸ द࠺ೞ৓ӝ ۽ਵޙٸ .׮ػпࢤ

ୡ੢, ҃ࣻ ߂ ਬബ҃࠺ਯ ҙ೯द࠺ ߂ ৮ബ࠺ࢿ

ܐ दਊ۝ী ܲٮ ୡ੢ ߂ ҃ࣻ੄ ߸ചח Table 3ী

ࢲ חࠁ ৬߄ э׮. ୡ੢਷ ୭Ҋ࠙঴ӝ ө૑ח ҙ೯

द࠺ী ೞৈ࠺ ৮ബܐ࠺ࢿ ੹கद࠺ীࢲ ӡ঻Ҋ ৮ബ

߶ Ѥ׹૒౵ ઑӝ౵ઙ੤ߓী ঌݏ਷ ৮ബܐ࠺ࢿ द۝࠺ 293

Soil depth

cm

0-10

10-20

5.6 25 126 125 0.26 2.5 2.1 11.1 SiL

6.4 21 123 104 0.24 2.3 2.0 19.7 SiL

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

Soil

texture
CEC

MgCaK

Ex. cation
Av. P2O5SiO2OMpH

Table 1. Physico-chemical properties of soil before experiment.



ܐ࠺ࢿ दਊ۝ рীח दਊ۝੉ ݆ਸࣻ۾ ӡ঻׮. Ӓ

۞ա р੢਷ ҙ೯ दߨߑ࠺җ ৮ബܐ࠺ࢿ 80% द࠺

ীחࢲ ର੉о হ঻Ҋ ৮ബܐ࠺ࢿ दਊ۝੉ ݆ਸࣻ۾

ӡ঻׮. ੉৬ э੉ ৮ബܐ࠺ࢿ 60% दਊ੉ ҙ೯द࠺

׮ࠁߨߑ р੢੉ ૣও؍ Ѫ਷ ੺р न੢ӝী ૕ࣗ ൚

ࣻ۝੉ ੸঻ӝ ۽ਵޙٸ .׮ػпࢤ

חࣻ҃ ৮ബܐ࠺ࢿ द۝࠺ рীח যו ਭदӝীࢤ

աࢲ दਊ۝੉ ݆ਸࣻ۾ ݆ওҊ, ৮ബ۽ܐ࠺ࢿ ҙ೯

दਊ۝੄ 60%ܳ ੹கद࠺ೠ ୊ܻ(SRNC 60%)ب ҙ

೯ द׮ࠁ࠺ ҃ࣻо ݆ও׮.

ਬബ҃࠺ਯ਷ ҙ೯दߨߑ࠺੉ ٚݽ ৮ബܐ࠺ࢿ ੹

கद׮ࠁ۝࠺ ֫ওਵݴ, ৮ബܐ࠺ࢿ दਊ۝ рীח

௾ ର੉о হ঻׮. ҙ೯द࠺ীࢲ ਬബ҃࠺ਯ੉ ֫ও

؍ Ѫ਷ ҙ೯द࠺о ৮ബܐ࠺ࢿ ੹கद׮ࠁ࠺ ୭Ҋ

࠙঴ࣻо ੸঻Ҋ ੉࢏Ѣܴਸ दਊೞ৓ӝ ۽ਵޙٸ ࢤ

п׮ػ. ੉৬ э਷ Ѿҗח Back et al.(1998), Choi et

al.(2002), Kim et al.(1996) ١੄ Ҋࠁ ղਊҗ ਬࢎೠ

҃ೱ੉঻׮.

৐ݶ੸, Ѥޛ઺ ߂ ѐ୓ҵ ҙ೯   (CGR)ب੢ࣘࢤ द

ߨߑ࠺ ߂ ৮ബܐ࠺ࢿ दਊ۝ী ܲٮ ৐ݶ੸੄ ҃द

੸ ߸ചח Table 4৬ э׮. ৐ݶ੸਷ ୹ই റ 25ੌী

ח ୊ܻ рী ର੉ח হ঻ਵա ৮ബܐ࠺ࢿ दਊ۝੉

݆ਸࣻ۾ ࣗ׮ ݆ওҊ ୹ই റ 40ੌࠗఠ ਬࣻഋࢿӝ

ө૑ח ੌز द۝࠺ীࢲ ҙ೯ द׮ࠁ࠺ ৮ബܐ࠺ࢿ

੹கद࠺ীࢲ ݆ওਵݴ ৮ബܐ࠺ࢿ 60% ੹கदب࠺

ӣ࢚ࣻ·୭ਗ৔·ߔթഅ·୭޹ӏ·߅ഘӏ·թ੿ӂ294

Fertilizer

application rate

Convention

SRNC 60%

SRNC 80%

SRNC 100%

LSD(5%)

21.6

27.0

30.2

31.2

1.3

17.4

17.3

25.1

27.6

1.0

10.2

12.2

14.7

16.8

0.4

6.3

8.5

9.6

11.1

0.5 

7.6

5.8

6.2

6.3

0.8

SRNC : slow release nitrogen compound fertilizer(N-P2O5-K2O=18-12-13%)

Heading

stage

Panicle

formation stage

Maximum

tiller stage

7th leaf

stage

5th leaf

stage

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

Table 2. Changes in soil NH4-N at different slow release nitrogen fertilizer application rate and growth stages of rice. 

Fertilizer

application rate

Convention

SRNC 60%

SRNC 80%

SRNC 100%

LSD(5%)

0.10

0.11

0.12

0.13

0.01

0.80

1.10

1.22

1.60

0.07

2.46

2.84

3.15

3.84

0.15

2.90

3.35

3.52

4.20

0.17

3.84

3.86

4.20

4.47

0.16

DAE : days after emergence,  PF : panicle formation stage, HD : heading date

25 DAE 40 DAE 52 DAE PF HD

Leaf area index

Table 4. Changes in leaf area index at different slow release nitrogen fertilizer application rate and growth stage of rice.

Fertilizer

application 

rate 

Convention

SRNC 60%

SRNC 80%

SRNC 100%

LSD(5%)

SRNC : slow release nitrogen compound fertilizer (N-P2O5-K2O=18-12-13%) 

Maturing stage : culm length

21

22

23

24

11

44

46

49

51

13

82

80

82

84

14

129

133

153

189

117

433

516

583

658

127

283

296

315

384

116

66

59

56

56

13

Effective tiller

rate
Maturing

stage

Maxim.

tiller stage

5th leaf

stage

Maturing

stage

Maxim.

tiller stage

5th leaf

stage

Plant height

No. m-2--

Tiller 

Table 3. Changes in plant height, tiller number and effective tiller rate at different slow release nitrogen fertilizer application rate
and growth stage of rice.



ҙ೯ द׮ࠁ࠺ ݆ও׮. Ӓ۞ա ୹ࣻӝীח ҙ೯ द࠺

৬ ৮ബܐ࠺ࢿ 60% ੹கद࠺ рী ߹ ର੉ח হ঻Ҋ

৮ബܐ࠺ࢿ 80% ੉࢚ী݅ࢲ ҙ೯ द׮ࠁ࠺ ݆ও׮.

੉৬ э਷ Ѿҗח ੹ࣿೠ ৬߄ э੉ షন੄ NH4-N

ର੉ী ܲٮ ࢲਭର੉ীࢤ ӝੋػ Ѫਵ۽ ୶੿ݴغ

Choi et al.(2002)җ Kim et al.(1996)੄ Ҋղਊҗࠁ ਬ

ೠࢎ ҃ೱ੉঻׮.

Ѥޛ઺੄ ҃द੸ੋ ߸ചח Table 5ীࢲ৬ э੉ ࢤ

ਭ੉ ૓೯ ۾ࣻؼ ૐоחغ ҃ೱਵ۽ ٚݽ ਭदӝࢤ

ীࢲ ҙ೯ द׮ࠁ࠺ ৮ബܐ࠺ࢿ ੹கद࠺ীࢲ Ѣਛޖ

Ҋ ৮ബܐ࠺ࢿ दਊ۝ рীח द۝࠺੉ ݆ਸࣻ۾ ޖ

Ѣਛ׮. ੉৬ э਷ Ѿҗח ઑӝ౵ઙ੤חߓ ୹ইӝр

੉ ӡয ҙ೯ दߨߑ࠺੉ ৮ബܐ࠺ࢿ ੹கद׮ࠁ࠺

୹ইӝр੄ ૕ࣗܐ࠺੄ ਬप੉ ݆ই ୡ੢, ҃ࣻ ߂ ৐

੸૑ࣻоݶ ੸঻ӝ ۽ਵޙٸ .׮ػпࢤ

ҙ೯ दߨߑ࠺ ߂ ৮ബܐ࠺ࢿ द۝࠺ী ܲٮ ѐ୓

ҵ ੄(CGR)ب੢ࣘࢤ ҃द੸ੋ ߸ചח Table 6ীࢲ৬

э׮. ѐ୓ҵ חب੢ࣘࢤ ਭୡӝ(୹ইࢤ റ 25ੌ∼40

ੌ)ࠗఠ ਬࣻഋࢿӝ∼୹ࣻӝө૑ח ਭ੉ࢤ ૓੹ؽী

ۄٮ ૐоغ঻ਵա ୹ࣻ റ חӝрীࣼࢿ ҃хחغ

҃ೱ੉঻׮. ೠಞ, दߨߑ࠺ ߂ द۝࠺ рীח ਭୡࢤ

ӝীࢲ ୹ࣻӝө૑ח ҙ೯ द׮ࠁߨߑ࠺ ৮ബܐ࠺ࢿ

੄ दਊ۝੉ ݆ਸࣻ۾ ૐоחغ ҃ೱ੉঻ਵա ୹ࣻӝ

੉റীח ৮ബܐ࠺ࢿ 60% ੹கदܳ࠺ ઁ৻ೞҊח ҙ

೯ दߨߑ࠺ীࢲ ֫ওҊ ৮ബܐ࠺ࢿ द۝࠺੉ ݆ਸࣻ

۾ хࣗחغ ҃ೱ੉঻׮.

੉৬ э੉ ਬࣻഋࢿӝө૑ ৮ബܐ࠺ࢿ੄ दਊ۝੉

಴ળद࠺द׮ࠁ ੸਷ ୊ܻীبࢲ CGR੉ ֫ও؍ Ѫ਷

ҙ೯द׮ࠁ࠺ ৮ബܐ࠺ࢿ੄ ਊ୹ࣘبо ৮݅ೞৈ ਬ

प۝੉ ੸য ਭ੉ࢤ নഐೞ৓ӝ ۽ਵޙٸ ݴغпࢤ

੉৬ э਷ Ѿҗח Choi et al.(2002)җ Kim et al.

(1996)੄ Ҋղਊҗࠁ ਬࢎೠ ҃ೱ੉঻׮.

૕ࣗ ൚ࣻ۝, ૕ࣗ ੉ਊബਯ ߂ ࠂب ࣻഛӝ੄ ૕

ࣗ൚ࣻ۝, ૕ࣗ੉ਊܫ ߂ חب੿ࠂب Table 7ীࢲ৬

э׮. ૕ࣗ൚ࣻ۝਷ ઙ࠺ рীח ਃࣗ 3ഥ࠙द׮ࠁ ৮

ബܐ࠺ࢿ 60%ܳ ઁ৻ೠ ৮ബܐ࠺ࢿ ੹கद࠺ীࢲ ݆

ওਵݴ ੉৬ э਷ Ѿҗח ࠄ द೷੉ ઑӝ ౵ઙೞৈ

୹ইӝр੉ ӡ঻ӝ ীޙٸ ӝ۽࠺ दਊೠ ૕ࣗܐ࠺੄

ਬप੉ ݆ওӝ ۽ਵޙٸ ܐ࠺ࢿೠಞ, ৮ബ .׮ػпࢤ

द۝࠺ рীח दਊ۝੉ ݆ਸࣻ۾ ૕ࣗ ൚ࣻ۝੉ ݆

ও׮.

૕ࣗ ੉ਊਯ਷ যו ୊ܻীࢲա ਃࣗ 3ഥ࠙द׮ࠁ

৮ബܐ࠺ࢿ ੹கद࠺ীࢲ ֫ওҊ, ৮ബܐ࠺ࢿ दਊ۝

рীח द۝࠺੉ ݆ਸࣻ۾ ૕ࣗ੉ਊਯ੉ ծও׮.

Ѥ׹૒౵ח ૒౵ݶ಴ࣻ׸ ח׮ࠁ ੄ࠂب ਤ೷ࢿ੉

੸ਵա ӝ҅੉ঔ੤ߓ ח׮ࠁ ੉ࠂب ӝغࢤߊ ए਍ؘ

(Back et al., 1998; Jun et al., 1993; Lee et al., 1993)

ࠄ द೷ীࢲ '97֙ীח ٚݽ ୊ܻীࢲ ੉ࠂب غࢤߊ

૑ ঋওਵա '98֙ীח ӝੋࣼࢿ 9ਘ 30ੌী ղणೠ

ܳ࠺ ೠ߈ز కೂ「৘פ」੄ ৔ೱਵ۽ ৮ബܐ࠺ࢿ

100% ੹கद࠺ীࢲ 3੿ب੄ ೠ޷҃ ੉ࠂب ঻غࢤߊ
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Fertilizer

application rate

Convention

SRNC 60%

SRNC 80%

SRNC 100%

LSD(5%)

3.8

4.9

6.1

7.1

1.2

7.0

7.8

9.4

11.3

0.4

12.6

14.0

14.3

14.8

0.5

20.5

21.1

24.7

34.2

1.1

8.8

9.2

8.0

5.8

0.5

DAE : days after emergence,  PF : panicle formation stage, HD : heading date, FR : full ripe stage

25 DAE~40 DAE 40 DAE~52 DAE 52DAE~PF PF~HD HD~FR

Crop growth rate

-------------------------------------------------------------- g m2 day --------------------------------------------------------------

Table 6. Changes in crop growth rate(CGR) under different slow release nitrogen fertilizer application rate and growth stage of rice.  

Fertilizer

application rate 

Convention

SRNC 60%

SRNC 80%

SRNC 100%

LSD(5%)

7.6

9.8

10.9

12.9

0.7

64

84

102

119

6

148

177

215

255

110

439

498

544

596

128

848

919

1,038

1,279

161

1,290

1,380

1,431

1,570

182

FRHDPF52 DAE40 DAE25 DAE

Shoot dry weight

-------------------------------------------------------------------- g m-2 --------------------------------------------------------------------

DAE : days after emergence,  PF : panicle formation stage, HD : heading date, FR : full ripening stage

Table 5. Changes in shoot dry weight under different slow release nitrogen fertilizer application rate and growth stage of rice.



ࢲۄٮ .׮ Ѥ׹૒౵੤ߓীࢲ ৮ബܳܐ࠺ࢿ ۝ਵ࠙ࢿ

۽ ҙ೯ ಴ળद۝࠺੄ 100%ܳ द࠺ೞݶ ੄ࠂب ਤ೷

੉ࢿ ੓਺ਸ ঌ ࣻ ੓঻׮.

ࣻ۝ҳࢿਃࣗ ߂ ࣻ۝ दߨߑ࠺ ߹ ୹ࣻӝ, ࣻ۝

ҳࢿਃࣗ ߂ व ࣻ۝਷ Table 8ীࢲ৬ э੉ ୹ࣻӝח

दߨߑ࠺рী ର੉о হ঻חࣻࣻ .׮ ઙ࠺ рীח ৮

ബܐ࠺ࢿ ੹கद࠺о ݆ওҊ, ৮ബܐ࠺ࢿ द۝࠺੉

݆ਸࣻ۾ ૐоחغ ҃ೱ੉঻ױ .׮ਤݶ੸׼ بࣻੑ

ࣻࣻ৬ तೠ࠺ ҃ೱਵ۽ ҙ೯ ࠙द׮ࠁߨߑ द۝࠺੉

݆ਸࣻ۾ ૐоחغ ҃ೱ੉঻࠺١ࣼ .׮ਯ਷ ୊ܻрী

߹ ର੉ח হ঻ਵա ҙ೯ द׮ࠁ࠺ ৮ബܐ࠺ࢿ 80%

߂ 100% ੹கद࠺ীࢲ ࣗ׮ ծও׮. അ޷ 1000݀઺਷

ҙ೯द׮ࠁ࠺ ৮ബܐ࠺ࢿ ੹கद࠺ীࢲ о߶ਛؘח,

ҙ೯द׮ࠁ࠺ ৮ബܐ࠺ࢿ ੹கद࠺ীࢲ അ޷ୌ݀઺੉

о߶ਛ؍ Ѫ਷ ৮ബܐ࠺ࢿ ੹கदח࠺ ׼੸ݶਤױ ੑ

ࣻо ݆ওҊ ਬࣻഋࢿӝী ੉࢏Ѣܴਸ ઱૑ ঋই ਬࣻ

ഋࢿӝ ੉റ షন઺ NH4-N੄ ੷ೞ۽ ჈Ꮳ੄ ૕ࣗо

ࠗ઒ೞৈ ҟ೤ࢿ੉ ੷ೞغ঻ӝ ۽ਵޙٸ .׮ػпࢤ

व ࣻ۝਷ ৮ബܐ࠺ࢿ ੹கद࠺о ҙ೯ ࠙दߨߑ

׮ࠁ ݆ওҊ ৮ബܐ࠺ࢿ द۝࠺੉ ݆ਸࣻ۾ ૐоחغ

҃ೱਵ۽ ৮ബܐ࠺ࢿ 60% ੹கद࠺ীبࢲ ҙ೯ द࠺

৬ ߹ ର੉о হ঻׮. ੉৬ э਷ Ѿҗח Choi et

al.(2002)җ Kim et al. (1996)੄ Ҋղਊҗࠁ तೠ࠺

҃ೱਵ۽ ৮ബܐ࠺ࢿীࢲ ҙ೯द׮ࠁ࠺ ૐࣻ੿بо

஼׮. ੉ח ઑӝ౵ઙ Ѥ׹૒౵੤ߓо ӝాࠁ Ѥ׹૒

౵੤׮ࠁߓ ୹ইӝр੉ ӡয ҙ೯द࠺੄ ૕ࣗ ਬपন

੉ ݆ওӝ ۽ਵޙٸ .׮ػпࢤ

੉࢚ীࢲ৬ э੉ ഐթಣঠ૑ীࢲ Ѥ׹૒౵ ઑӝ౵

ઙ੤ߓद ૕ࣗ ੉ਊਯ, ࢤਭ, ࠂب, व ࣻ۝ ١ਸ Ҋ۰

೧ ࠅ ٸ ৮ബחܐ࠺ࢿ ҙ೯ ಴ળद۝࠺੄ 80%੿ب

ܳ ੹கद࠺ ೞח Ѫ੉ ੸׼ೡ Ѫਵ۽ .׮ػױ౸

੸ ਃ

ഐթಣঠ૑ীࢲ Ѥ׹૒౵ ઑӝ౵ઙ੤ߓী ঌݏ਷ ৮

ബࠂࢿ೤ܐ࠺ दਊ۝ਸ ҳݺೞҊ੗ '97∼'98֙ী ഐթ

֪সद೷੢ ನ੢ੋبࣻ ੹࠘ా(ࢎ޷૕নష)ীࢲ ૓ز

߶ܳ ҕदೞৈ द೷ೠ Ѿҗܳ ਃডೞݶ ਺җ׮ э׮.

షন੄ ঐפݽইక ૕ࣗח ਬࣻഋࢿӝө૑ח ҙ೯

द׮ࠁ࠺ ٚݽ ৮ബܐ࠺ࢿ द࠺ীࢲ ݆ওҊ ৮ബ࠺ࢿ

ܐ दਊ۝੉ ݆ਸࣻ۾ ݆ওਵա ୹ࣻӝীח ੉࢏Ѣܴ

दਊਵ۽ ҙ೯द࠺о ৮ബ׮ࠁܐ࠺ࢿ ݆ও׮. ୡ੢਷

୭Ҋ ࠙঴ӝө૑ח ҙ೯द׮ࠁ࠺ ৮ബܐ࠺ࢿद࠺ীࢲ

ӡ঻ਵա р੢਷ ৮ബܐ࠺ࢿ 100%दਊਸ ઁ৻ೞҊח

ҙ೯द࠺৬ эѢա ૣও׮. ҃ࣻ৬ חࣻࣻ ٚݽ ਭࢤ

दӝীࢲ ҙ೯द׮ࠁ࠺ ৮ബܐ࠺ࢿदਊীࢲ ݆ওҊ

৮ബܐ࠺ࢿ दਊ۝੉ ݆ਸࣻ۾ ݆ওਵա ਬബ҃࠺ਯ

਷ ҃ࣻ ߂ ࣻࣻ৬ ؀੄߈ ҃ೱ੉঻׮. ૕ࣗ ੉ਊਯ਷

ҙ೯द׮ࠁ࠺ ৮ബܐ࠺ࢿदਊীࢲ ֫ওҊ ৮ബܐ࠺ࢿ

दਊ۝੉ ݆ਸࣻ۾ хࣗחغ ҃ೱ੉঻ױ .׮ਤݶ੸׼

חࣻੑ ҙ೯द׮ࠁ࠺ ৮ബܳܐ࠺ࢿ ૐदೡࣻ۾ ݆ও

ਵա അ޷ ୌ݀઺਷ ׼੸ݶਤױ ੑࣻ৬ ؀੄߈ ҃ೱ

੉঻׮. व ࣻ۝਷ ৮ബܐ࠺ࢿ 60% दח࠺ ҙ೯द࠺
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Fertilizer

application

Convention

SRNC 60%

SRNC 80%

SRNC 100%

LSD(5%)

Aug. 12

Aug. 12

Aug. 12

Aug. 12

-

283

296

325

384

222

22.2

22.6

26.3

27.8

22.1

97

96

96

95

NS 

24.5

23.9

24.2

24.0

21.5

4,880

4,800

5,180

5,280

150

100

298

106

108

-

Yield

index

Milled rice 

yield

1,000 

-grain wt.

Ripened

grain

No. of 

grain 

No. of

panicle

ea. m-2 ×1,000 m-2 % g kg ha-1

Heading

date

Table 8. Yield and its components at different nitrogen application methods and rate.

Fertilizer

application rate

Convention

SRNC 60%

SRNC 80%

SRNC 100%

LSD(5%)

36.0

36.3

38.9

43.9

22.0

76.8

75.0

81.5

84.3

23.8

112.8

111.3

120.4

128.2

225.9

35

56

49

44

24

0

0

0

3

1

Straw Rough rice Total

Nitrogen use 

efficiency

Lodging

degree

Nitrogen uptake amount

----------------------------- kg ha-1 ----------------------------- % 0~9

Table 7. Nitrogen uptake amount and nitrogen use efficiency at harvesting stage and lodging at different nitrogen application
methods and rate.



৬ ର੉о হ঻ਵա ৮ബܐ࠺ࢿ 80%੉࢚ীחࢲ ҙ೯

द׮ࠁ࠺ ૐࣻغ঻׮.

੉࢚ীࢲ৬ э੉ ૕ࣗ੉ਊਯ, ࢤਭ, ࠂب ߂ ࣻ۝ਸ

Ҋ۰ೠ ߶ Ѥ׹૒౵ ઑӝ౵ઙ ੤ߓী ঌݏ਷ ৮ബࢿ

ܐ࠺ ੹கद۝࠺਷ ૕ࣗҙ೯ द۝࠺੄ 80%੿ۄبҊ
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