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Effect of Nitrogen Fertilizer Rates on Rice Quality in Mid-mountainous Area

J.R. Kang’, J.T. Kim, LY. Beg, and J.I. Kim
Yeongnam Agricultural Research Institute, National Crop Institute, RDA, Milyang 627-803, Korea

ABSTRACT : In order to find out better cultivation prac-
tices in mid-mountainous area to produce high quality
rice, an experiment involving seven nitrogen fertilizer
rates and three varieties was carried out, during past two
years(2003~2004). There was an interaction effect on pal-
atability of milled rice between nitrogen fertilizer rate and
variety. The palatability of Junambyeo grown by the
treatment of nitrogen fertilizer rate wasn't different across
the rates significantly, but Hwayongbyeo's palatability
grown by 0 kg/ha nitrogen treatment was better than 50,
70, 170 kg/ha, and Sangmibyeo's palatability grown by 70
kg/ha nitrogen treatment was better than 90, 110, 140,
170 kg/ha. Amylose content of milled rice was showed
without a significant difference between nitrogen fertilizer
rate, but in between variety, the amylose content of Sang-
mibyeo was lower than Hwayongbyeo's, also Hwayong-
byeo's amylose content was lower than Junambyeo's.
Protein content of milled rice was showed an interaction
effect between nitrogen fertilizer rate and variety. The
protein content of Hwayongbyeo and Junambyeo grown
by the treatment of nitrogen fertilizer rate wasn't different
across the fertilizer rate significantly, but Sangmibyeo's
protein content grown by 0 kg/ha nitrogen treatment was
lower than the rest of treatments, and it's protein content
grown by 50, 70, 90 and 110 kg/ha nitrogen treatment was
lower than 140 and 170 kg/ha. Head rice yield of milled
rice grown by lower nitrogen fertilizer rate, was lower
than that grown by higher nitrogen fertilizer rate. In a
conclusion gathering all above the results to produce high
quality rice in Mid-mountainous area, the applicative
nitrogen fertilizer rate was 70 kg per ha for Sangmibyeo,
110 kg/ha for Hwayongbyeo and 140 kg/ha for Junam-
byeo, in comnsidering with head rice yield, palatability,
amylose * protein content and productivity.

Keywords: rice, head rice, palatability, amylose, protein, nitro-
gen fertilizer rate, mid-mountainous area

*Corresponding author: (Phone) +82-54-533-0465 (E-mail) kjr0384
@rda.go.kr

37

DEE gold «dgo] wtu gYsin AFoeM Py
3 Jdrt = gste] FL ArolEtal sl AUThE
SEHATH], 2004). Wl Aojshs 8Rlo= iKW
(1996)= FF, A, 71322, A, &, A2 24, A
&, Aurtg, iz S22 A BEFINSH, FEn
e st dxot FEE Al & - TR
< Mgtz ZAT AnArt et stk 2 A
23k Aol FAo FAFIY] Plasad T(2002)yS AAAM
ol 9 ohilE Zhel] AT Ao Aok B
o, Kido and Yanatori (1965), Honjo(1971) 5= &%
o W FA3 BHsl dwtHo s RAFo] TMIFRT
i gkl Eoh gt Slth. ol d Ao A3 A
3t = IEA A Aate] FAZEAY e dejzte
Qljole], o]FF] EUWUAE L8l AAER 230 FF
o] AujE F=3ha, AN E AREE 11k /102014 9kg
o= &3 ¢ AHIAHERA, 2001). ojl F4
9kgel ALAMFEE FAEA9 B Afufol] HEste] 2]

F4S HE sth
ME U
Zos Lz o FAAAHES M2 sk, A, s,
ZLhdE 3027 Sl aEt 285 moll XS ddEdd
A AFEAA FA(Table 100 30x12 em®] A2 AZZE 59

S 50-20-30%(71H]

[e]

N

SEgH] )] FAMER, 719 14k
Z27E2 BEAMER] 64kgst 7.8 g/10aZ 80-0-20%%}
100-0-0%2] AHIER Zkzt Alg-sted, 2003AF-E] 200437}
A 2hde] AA AT AR A F4 A-FF A
ZHE Fol v 3, 2u)x], @E Amylosed
ZAVE}AL, ZAF AAH2 SAS program(version 8.2)S ©]-8-31¢]
BAEASAL, Duncan test® 2148 A733MHT)

=0
o=



38 E2{FE5(KOREAN J. CROP SCl.), 50(S), 2005

Table 1. Chemical properties of soil before planting for trial.

pH EC OM  AvP0s K Ca Mg
(1:5)  (dSm) (gkg) (mgke) - cmol/kg -
5.6 0.24 220 140 048 534 1.67
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Table 2. Effects of nitrogen fertilizer rate and variety on rice yield
and quality(2003~2004 year).

Main-plot Subplot iifel;zcctﬁ(:)fn

Variety(A) fenyi;t;? o ® B
Grain yield ¥ *k ns'
Head rice yield ns o ns
Palatability * ok *
Amylose content *k ns ns
Protein content * ok ok

“"Significant at 5%, and 1% levels by analysis of variance
"Non-significant by analysis of variance
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Table 4. Effect of interaction between nitrogen fertilizer rate and
variety on palatability measured by Toyo meter(2003~2004year).

Nitrogen fertilizer Variety
rate(kg/10a)  Sangmibyeo Hwayeongbyeo Junambyeo
Palatability
0 76.5°° 72.8° 85.3
5 77.9 68.0° 85.1
7 78.6 67.1° 81.12
9 72.5° 69.2° 85.6
11 72.2° 71.6° 82.8*
14 69.7° 69.6° 85.5°
17 66.9° 67.8° 82.9

*Same letters in a row are not significantly different at the 5% level
by DMRT.

Table 3. Variation of yield and quality of milled rice grown by different nitrogen fertilizer rate(2003~2004 year).

Nitrogen fertilizer rate(kg/10a)

0 5 9 11 14 17
Yield of milled rice(kg/10a) 3427 411° 457¢ 504° 531P 570° 5877
Yield of head rice(kg/10a) 290° 3724 403¢ 441° 447° 470% 4822
Amylose content(%) 19.0 19.3 19.0 18.7 19.2 19.5 18.8

TSame letters in a row are not significantly different at the 5% level by DMRT.
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Table 5. Effect of interaction between variety and nitrogen
fertilizer rate on protein content(2003~2004year).
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Table 8. Effect of an interaction between nitrogen fertilizer rate
and variety on protein content(2003~2004year).

Nitrogen fertilizer Variety Variety Nitrogen fertilizer rate(kg/10a)
rate(kg/10a)  Sangmibyeo Hwayeongbyeo Junambyeo 0 5 7 9 11 14 17
Protein content(%) Protein content(%)

0 7261 7.6a 6.3¢ Sangmibyeo 720 750 750 750 750 78 8°
5 7.5a 7.2b 6.1c Hwayeongbyeo 7.6 72 72 72 72 72 7.1
7 7.5a 7.2a 6.0b Junambyeo 63 61 60 61 62 62 64
9 .52 7.2a 6.1b *Same letters in a row are not significantly different at the 5% level
11 7.5a 7.2a 6.2b by DMRT
14 7.8a 7.2b 6.2¢c
17 8.1a 7.1b 6.4c

TSame letters in a row are not significantly different at the 5% level
by DMRT.
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Table 6. Variation of yield and quality of milled rice of variety
grown by different nitrogen fertilizer rate(2003~2004

year).
Variety
Sangmibyeo Hwayeongbyeo Junambyeo
Yield of milled rice(kg/10a) 507 449° 501°
Yield of head rice(kg/10a) 435 407 403
Amylose content(%) 18.1¢ 19.1° 19.9°

TSame letters in a row are not significantly different at the 5% level
by DMRT

Table 7. Effect of an interaction between nitrogen fertilizer rate
and variety on palatability measured by Toyo meter
(2003~2004year).

Nitrogen fertilizer rate(kg/10a)

Variety 0 5 7 9 11 14 17
Palatability
Sangmibyeo  76.5% 77.9% 78.6° 72.5% 72.2% 69.7° 66.9°

Hwayeongbyeo 72.8° 68.0 67.1° 69.2° 71.6™ 69.6" 67.8*
Junambyeo  853% 85.1° 81.1° 856 R2.8* 85.5" 82.9°

TSame letters in a row are not significantly different at the 5% level
by DMRT
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