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ABSTRACT Excess nitrogen (N) uptake of rice, which
could cause much lodging, disease and reduction of rice
quality, could be occurred at the paddy field with previous
upland condition at which much soil N could be mineralized
by soil-drying effect. N fertilizers of 0, 3, and 6 kg N 10a”
were applied to early-maturity rice, cultivar Joanbyeo at the
paddy field of first and second year after upland condition,
and rice growth and nitrogen uptake were investigated to
know the increase of rice N uptake at the paddy field with
previous upland condition for one-year. Total dry matter
(DM) and N uptake of rice at the paddy field with previous
upland condition increased more than continuous paddy
field. Total DM and N uptake of rice at the paddy field with
previous upland condition increased linearly to N fertilizer
6 kg 10a” at the paddy field owing to vigorous growth
compared to continuous paddy field. Rice N uptake was
higher at the paddy field of the first year than the second
year after upland condition in considering N uptake at the
plot of no N fertilizer. Vigorous growth at the paddy field
with previous upland condition resulted in higher rice yield
which was related with high panicle and spikelet, but much
N fertilizer as much as 6 kg 10a™ at the paddy field with
previous upland condition resulted in higher lodging and
protein content of brown and milled rice. Particularly, protein
content of brown and milled rice increased more when the
same N fertilizer was applied two times splitly at transplanting
and panicle initiation stage than when N fertilizer was
applied one time at transplanting as basal N. N application
with under 3 kg 10a” as only basal N was recommended
at the paddy field with previous upland condition to obtain
high quality rice without lodging.
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Table 1. Chemical soil properties of experimental paddy field.
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Table 2. Changes of DM and N uptake of rice at panicle initiation stage affected by conversion to upland condition and basal
N fertilizer.
) Amount of Dry matter (kg 10a™) N uptake (kg 10a")
Paddy soil e
N fertilizer 2006 2007 2006 2007
Continuous NO 220° 176 4.1° 3.2°
N3 298° 250" 5.2¢ 4.5°
N6 323" 302° 5.8% 6.0
Conversed NO 329™ 230° 6.4 49%
N3 353% 288% 7.1° 5.8°
N6 385" 330° 8.3" 7.1°
! NO, N3, N6 : 0, 3, 6 kg N/10a as basal N
%% Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range test.
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Table 3. Changes of DM and N uptake of rice at harvest affected by conversion to upland condition and N fertilizer.

Paddy soil Amount of N Fertilization Dry matter (kg 10a™) N uptake (kg 10a")
y 80 fertilizer* method” 2006 2007 2006 2007
Continuous NO - 789¢ 823¢ 8.2% 7.4
N3 N(3+0) 789¢ 887" 7.9° 9.3%
N(0+3) 821¢ 982" 8.8% 9.9%

N6 N(6+0) 882 1,048" 8.5% 12.0°
N(3+3) 869 982" 9.8% 11.3%

Conversed NO - 903 937" 8.7% 12.0°
N3 N(3+0) 996" 1,013 11.0% 11.4%

N(0+3) 1,127 1,064° 11.9% 14.7°
N6 N(6+0) 1,174 1,083 13.1° 13.2®

N(3+3) 1,100® 1,068" 12.5% 14.5°

' N0, N3, N6 : 0, 3, 6 kg N/10a.
” Basal N at transplanting + Adventitious N at panicle initiation stage.
% Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range test.
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Fig. 1. Changes of lodging percent affected by conversion to
upland condition and N fertilizer in 2007.
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Table 4. Changes of panicle and spikelet of rice at harvest affected by conversion to upland condition and N fertilizer.

Paddy soil Amoqn.t ofJ N Fertilizatiﬁ)n Panicle (No. m'z) Spikelet(No. panicle'l)
fertilizer method 2006 2007 2006 2007

Continuous NO - 229¢ 10.6% 84 90°
N3 N(3+0) 231¢ 11.6% 9™ 92°

N(0+3) 264" 13.0° 82 97"

N6 N(6+0) 2574 13.6% 91 97"
N(3+3) 245 12.7% 88" 98

Conversed NO - 262 10.2° 99 113
N3 N(3+0) 295 13.9% 94 98"

N(0+3) 264" 13.4" 101° 113

N6 N(6+0) 300° 14.2° 97" 107%
N(3+3) 276" 14.4° 91 99°

' N0, N3, N6 : 0, 3, 6 kg N/10a.

” Basal N at transplanting + Adventitious N at panicle initiation stage
% Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range test.

Table 5. Changes of ripened grain and rice yield at harvest affected by conversion to upland condition and N fertilizer.

Paddy soil Amou.n.t ofl N Fertilizatiﬁon Ripened grain(%) Rice yield (kg 10a™)
fertilizer method 2006 2007 2006 2007

Continuous NO - 85" 90° 362" 378¢
N3 N(3+0) 74 g1 346" 372°

N(0+3) 86" 88 380" 445%™

N6 N(6+0) 78 86 366° 469°

N(3+3) 80™ 71° 350° 447"

Conversed NO - 84" 90" 402 412"
N3 N(3+0) 80% 84 405™ 442

N(0+3) 79 83" 415® 461°

N6 N(6+0) 68° 77°% 438" 474

N(3+3) 76™ 734 410™ 432"

Y N0, N3, N6 : 0, 3, 6 kg N/10a.

? Basal N at transplanting + Adventitious N at panicle initiation stage.
%% Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range test.
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Table 6. Changes of protein content of brown and milled rice at harvest affected by conversion to upland condition and N

fertilizer
Paddy soil Amou_n_t ofJ N Fertilizatiﬁon Protein of brown rice (%) Protein of milled rice (%)
fertilizer method 2006 2007 2006 2007
Continuous NO - 8.8% 8.7>¢ 8.2 7.4°
N3 N(3+0) 8.3° 8.8¢ 7.7 8.3¢
N(0+3) 9.1 8.9% 8.4 8.1%
N6 N(6+0) 8.5% 9.4° 7.8¢ 8.5°
N(3+3) 9.3° 9.5% 8.4 9.0°
Conversed NO - 8.5% 9.9% 7.8% 9.3°
N3 N(3+0) 9.0 8.8>¢ 8.1 7.8%
N(0+3) 8.9>¢ 10.6™ 8.5% 9.9
N6 N(6+0) 9.1 10.0° 8.4% 9.4°
N(3+3) 9.7 11.0° 8.8 9.9

' N0, N3, N6 : 0, 3, 6 kg N/10a.
? Basal N at transplanting + Adventitious N at panicle initiation stage.
%% Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range test.
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