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Optimum N-fertilization Level for Quality Rice Production in the Southern
Alpine Area of Korea
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Hong~Kyu Park, Min-Kyu Choi, and Chung—Kon Kim
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ABSTRACT The effect of N-fertilization on yield, milling
characteristics and quality of Samcheonbyeo, an early ma-
turing rice variety, was investigated in 2002 to 2004. The
study was carried out in the southern alpine area of Un-
bong Sub-Station, Honam Agricultural Research Institute.
Higher nitrogen levels increased number of panicle and
grain per unit area, but lowed ripening rate and decreased

1,000-grain weight. Higher nitrogen levels of up to 90 -

kg/ha also increased head rice yield. A nitrogen level of
90 kg/ha was found optimal for increasing ripening rate
and head rice yield, and rice palatability.
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Table 1. Physico-chemical properties of the soil before experiment.
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gobH o} 1 ol4e Aagy

A2t SPAD meter(Minolta-
Z A AjH|gFo] Z14E

w2 Aw%ko] Bess vo) Ax §
J

Sepol o HaA

pH oM T-N P,Os Si0; EX. cation (cmol, kg™)
(1:5) (g kg‘l) (mg kg'l) K Ca Mg
55 23 0.22 82 77 0.43 4.1 0.9

Table 2. Effect of N-fertilization on heading date, leaf area index at heading stage, and top dry weight of rice in the southern

alpine area.

Nitrogen content (%)

Nitrogen level  Heading Leaf area Top dry weight Leaf color

; 2 Leaf sheath +
(kg/ha) date index (g/m") (SPAD) Leaf blade culm + panicle

0 July 31 2.0¢c 473¢ 32 1.47 0.74

50 Aug. 1 2.5be 612b 32 1.79 0.81

70 Aug. 2 3.2b 611b 34 2.00 0.81

90 Aug. 2 3.7b 656b 38 2.27 0.90

110 Aug. 2 44a 804a 39 2.38 0.93

140 Aug. 2 4.5a 805a 40 2.47 1.04

rrrrrr 170 Aug. 3 5.5a 806a 40 2.50 0.98

Mean Aug. 2 3.7 682 36 2.13 0.89

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test.
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Table 3. Effect of N-fertilization on yield and yield components of rice in the southern alpine area.

Nitrogen level No. of No. of spikelet/m”  Ripened grain 1,000-grain  Milled rice yield Head rice yield

(kg/ha) panicle/m2 (x1,000) (%) weight (g) (kg/ha) (kg/ha)
0 325e 19.0d 89a 19.5 2,770e 2,360¢

50 343d 20.6¢d 89a 19.3 3,470d 3,000d
70 380c 25.5¢ 85b 19.2 4,140c 3,580c
90 399bc 26.1¢ 86¢ 19.4 4,980b 4,470b
110 421b : 29.5b 86¢ 19.3 5,470a 4,680a
140 463a 33.5ab 86¢ 19.0 5,530a 4,710a
170 475a 34.3a 84d 19.0 5,560a 4,740a
Mean 401 26.9 86 19.2 4,560 3,930

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test.

Table 4. Effect of N-fertilization on milling characteristics of rice in the southern alpine area.

Nitrogen level Brown/rough ire Milling recove

(kgg/ha) rice ratiog Milling recovery (%) of heaf(;i rice (‘Vrz;

0 82.0ab » 74.9ab 67.6a

50 81.9b 74.3b 65.2ab

70 81.3b 73.8¢ 64.4b

90 82.4ab 74.8ab 64.3b

110 82.3a 75.9a 64.1b

140 81.9b ' 74.2b 63.0c

170 80.4b 73.4c 63.1c
Mean 819 74.5 64.5

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test.

Table 5. Effect of N-fertilization on appearance quality of brown rice in the southern alpine area.

Nitrogen level Perfect grain Imperfect grain (%)

(kg/ha) (%) Green-kernel Damaged Others
0 63.4bc 232 11.4 2.0
50 61.1c 23.8 12.6 2.4
70 61.3¢c 24.3 12.2 2.3
90 70.3a 16.8 10.3 2.7
110 66.3b 19.3 11.1 34
140 65.9b 18.9 11.3 3.9
170 62.8¢ 18.8 14.6 39

Mean 644 20.7 119 2.9

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test.



aF LIPS & B

w343 11 kg/10a oo X iy
Y vlEe Sdgeleat g A%
7FerE FotAle AFoldet ol A ‘3% T3H 5ol

ol TASHY) Wl ik

Wojo] o) hA} E = Table 691419 Zo] AaA|u|Fo
S7VeE Wl &Y H& Wopdld, 58 Ha

17 kg/10ao| A @A 8] Zofil, E9HA v)le-e AnA|uZ
o] T7FEE goleT ol BAEY 9wy HAyol
W7 WZoln oje & AR= Kang er al(1997)9] B
e e kol qit}.
A Nujgko] o2 u|ZE/ 9] M3 Table 7oﬂ/\ig}
o oPURA FFE ALAHF 7P<>ﬂ 4 2ol 7k g9

s Agkolged, ol Ha Tt Aln|
of T shgo] ot Au)r) ol oh(fEE 5, 1982,
1988; HJ)l19} =&, 1989; 3, 1991)= g2} n)%

ool
ofi
lo
iy
N
>
=
i
L
L
_}L
oil
4>
gy
el
P
i
_,Cl
{‘I_F
L i o L my

Z]
=
ek T8 Toyo ASIAL oAl —7}&4
VA4 ]
4

Fig. 1ol Ae} 2k Ajujel A3et JA7E A
2 Aa ARk meEt AR R FUHES
L LA 9 kg/10a7tA = THH| 42 F

192 11 kg/10a oAato A Au|eko] i
Zu)skarh

ool Ast o] ALAvIE] HE A%,

r
i
B
e
bt
>
=3
5 o
o o
ol
Nt
lﬂ
<
i=)
3
a0
£ uz
)
2

| #%*—%-?é‘i kg/l0a HE7E
20) £G4 ZHATTL AP 11 keg/l0a ©
& 7ol saAol7t AAHA ket

33

(o]
webA] SwulE, n o, ol 52 1 1027

Table 6. Effect of N-fertilization on appearance characteristics of milled rice in the southern alpine area.

Nitrogen level Head rice Defected rice (%)

(kg/ha) (%) White core & belly Broken Damaged Dead
0 90.7a 2.2 4.6 2.0 0.5
50 87.5ab 2.5 5.8 4.0 0.2
70 87.5ab 33 54 3.6 02
90 89.9a 33 3.9 2.8 0.1
110 85.5b 4.5 52 4.6 0.2
140 85.1b 3.6 5.7 5.6 0.0
170 75.3¢ 8.3 6.5 9.8 0.1

Mean 85.9 4.0 5.3 4.6 0.2

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test.

Table 7. Effect of N-fertilization on chemical and palatability characteristics of milled rice in the southern alpine area.

Nitrogen level (kg/ha) Amylose content (%) Protein content (%) Palatability value
0 18.7b 5.7¢ Tla
50 18.6b 5.8¢ 72a
70 18.8a 6.2bc 72a
90 18.9a 6.8b 71a
110 18.9a 7.0ab 67b
140 18.8a 7.1ab 65b
170 18.7b 7.5a 65b
Mean 18.8 6.6 69

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test.
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Fig. 1. Relationship among nitrogen level, protein content and head rice yield in the southern alpine area.
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