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Estimation of Nitrogen Optimum Level for Rice Planting after
Italian Ryegrass (Lolium multiflorum Lam.) Cultivation

Yo-Sung Song, Woo-Kyun Park, Ye-Jin Lee, Jong-Sik Lee*, and Hong-Bae Yun*

National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

To establish the optimum nitrogen level for rice planting after Italian ryegrass cultivation, one experiment
was conducted on a normal paddy soil (Jeonbug series soil taxonomy) with six different nitrogen treatments
fortwo years from 2009 to 2010. The treatments were including no nitrogen fertilization (Free N), 50%-Basal
N, 75%Basal N, 100%-Basal N, 150% Basal N and 100% of basal fertilization with 30 kg N ha™ (100%+
N30-Basal N) for decomposing of Italian ryegrass stubble. The highest rice yields were 8,420 obtained by
100%-Basal N. 150%-Basal N and 100%+N30-Basal N produced a rice yield of 8,190 kg ha. Those of
50%-Basal N and Free N were produced 8,020 and 7,370 kg ha'l, respectively. The correlation between rice
yield and nitrogen treatment showed a quadratic relationship in high significant. According to this regression,
the highest level of nitrogen treatment was 73 kg ha” and the highest rice yield was 8,405 kg ha. Nitrogen
uptake rates were relatively higher with lower amounts of nitrogen fertilizer treated.
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Table 1. Soil chemical properties before experimental accomplishment.

. o Exch. Cation
pH oM T-N Avail. P,Os  Avail. SiO, CEC
K Ca Mg
(1:5) g kg g kg'1 ---------- mg kg‘1 cmole kg —-----m-meem cmol. kg
5.5 31 23 139 0.26 5.5 1.5 12.6

Table 2. Treatments and fertilizer application amount for experiment.

Treatments Total amount Before transplanting ~ Basal application Tillering stage  Panicle initiation stage
(N-P,05-K,0) N) (N-P,05-K,0) N) (N-K:0)
Ingredient kg ha™
Free N (0-30-30) - (0 -30-21) 0) (0-9)
50%-Basal N (50.4-30-30) - (19.6-30-21) (15.4) (15.4-9)
75%-Basal N (60.2-30-30) - (29.4-30-21) (15.4) (15.4-9)
100%-Basal N (70.0-30-30) - (39.2-30-21) (15.4) (15.4-9)
150%-Basal N (89.6-30-30) - (58.8-30-21) (15.4) (15.4-9)
N30+100%-Basal N (100-30-30) 30 (39.2-30-21) (15.4) (15.4-9)
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Fig. 1. Relationship between rice yield and nitrogen
application rate.

Table 3. Rice yields and their index in nitrogen treatments for two years.

Treatments 2009 2010 Mean
Yields Index Yields Index Yields Index
kg ha'' kg ha kg ha''
Free N 8,690 ¢ 94 6,040 ¢ 76 7,370 ¢ 88
50%-Basal N 8,970 b 97 7,070 b 93 8,020 b 95
75%-Basal N 9,480 a 102 7,340 ab 97 8,410 a 100
100%-Basal N 9,260 ab 100 7,580 a 100 8,420 a 100
150%-Basal N 9,240 ab 100 7,130 b 94 8,190 ab 97
N30+100%-Basal N 9,260 ab 100 7,110 b 94 8,190 ab 97
"Mean separation within columns by Duncan’s multiple range test at p=0.05.
Table 4. Major element contents and uptake amounts by rice plant (straw + grain) at harvesting stage.
Major element contents Uptake amounts Rate of N
Treatments - - e
TN P20s K0  SiO TN P20s K20 Sio; utilization
% kg ha'' %
Free N 1.32 1.22 271 11.47 77 67 168 698 -
50%-Basal N 1.50 1.11 2.86 10.47 108 78 218 785 61.5
75%-Basal N 1.59 1.11 2.64 10.73 111 76 199 803 56.5
100%-Basal N 1.43 1.05 2.68 11.00 102 74 193 886 35.7
150%-Basal N 1.44 1.05 2.80 11.86 113 82 226 957 40.2
N30+100%-Basal N 1.35 1.01 2.71 12.53 96 66 183 844 19.0

+(N uptake in N application plot - N uptake in no application plot) /N application rate x 100.
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