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Effects of Split Nitrogen Application on Growth Characters,

Yield Potential and Feed Value in Jeju ltalian Millet
Nam Ki Cho, Young Kil Kang, Chang Khil Song, Dong Hwan Ko, Young Il Cho*

ABSTRACT

This study was conducted at a volcanic ash soil in the Experimental Farm of Cheju national
university from May 1, 2000 to August 25, 2000 to determine the optimum frequency of split N
application for forage production of Jeju Italian millet(Setaria italica Beauvis). N rate was applied with
200kg N/ha, and frequencies of the split application were 1, 2, 3, 4 and 5 times. Days to heading was
87 days in the N applied plot all at once, was delayed to 93 days at the five times split-applied plot.
Plant height was the greatest (143cm) at the four times split-applied plot, but above or below that was
short. Leaf length, number of leaves and nodes were a similar tendency to plant height. SPAD(Soil
Plant Analysis Development) reading values rose 34.3~36.2 as N was split-applied from one to five
times. Fresh forage, dry matier, crude protein and TDN yield at the N split-applied to four times
increased 33.08~51.50MT/ha, 9.94~13.36MT/ha, 0.93~1.70MT/ha and 5.06~7.28MT/ha, respectively,
but at the five times split-applied plot decreased to 49.33MT/ha, 12.69MT/ha, 1.65MT/ha and 6.98
MT/ha, respectively. As the increasing of N split-applied, crude protein, crude fat, NFE and TDN
content increased 9.4—13.0%, 1.5~1.9%, 44.5~455% and 50.9~55.0%, respectively, whereas crude
fiber and crude ash content decreased 35.3--31.6% and 9.3--8.3, respectively.
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Table 1. Chemical properties of top soil(0~10cm) before the experiment

pH EC Organic Available Exchangeable cation(cmol/kg)
matter P20s
(1:5) (dS/m) (g/kg) (mg/kg) Ca Mg K Na
54 0.19 59.85 42.63 0.69 0.34 0.32 02

Table 2. Description of split N application to Jeju ltalian millet

No.of N N rate per application Timing of N application
applications (kg/ha) (days after sowing)
1 200.0 O(at sowing)
2 100.0 0+ 15
3 66.7 0+ 15+ 30
4 50.0 0+ 15 + 30 + 45
5 40.0 0+ 15+ 30 +45 + 60
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Table 3. Meteorological factor during season and 10-year(1991-~2000) average

Temperature(C) Precipitation Hours of
Average Maximum Minimum (mm) sunshine
T N T N T N T N T N

May 172 17.9 212 252 13.8 12.1 46.2 949 229.9 2149
June 216 215 25.1 27.8 18.7 17.3 976 1782 1659  163.6
July 264 259 28.7 31.2 23.8 222 1662 2194 2273 201.8
Aug. 280 26.7 309 31.1 25.0 23.1 169.6  289.9 2417 1937
Sept. 222 231 246 28.4 19.7 18.9 3312 1983 1550 1718

T : the testing period, N : the normal year(1991-2000).
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Table 4. Agronomic characters of Jeju Italian millet grown at five split N applications

Plant Stem  No. of No, of Leaf length Leaf width SPAD

No. of N Days to . . .
avolications  headin height diameter leaves  nodes reading
PP & (em) (em) /plant  /plant (cm) (cm)  values

1 July 27(87) 128 0.5 11.0 8.8 36.5 2.6 34.3

2 July 28(88) 133 0.6 11.6 9.2 37.7 3.0 35.0

3 July 30(90) 140 0.7 11.7 9.4 39.8 32 356

4 Aug. 1(92) 143 0.8 12.0 9.5 423 3.5 36.0

5 Aug. 2(93) 139 0.8 12.0 9.4 42,1 3.6 36.2
LED(5%) 1.03 5.93 0.07 0.34 021 1.45 0.21 145
C.V.(%) 0.61 231 542 1.55 1.22 1.93 347 217
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Table 5. Fresh forage, dry matter, crude protein and total digestible nutrients(TDN) yield

at five split N applications

No. of N Fresh forage yield Dry matter Yield Crude protein Yieid TDN Yield
applications (MT/ha) (MT/ha) (MT/ha) (MT/ha)
1 33.08 9.94 0.93 5.06
2 39.20 10.86 1.19 5.71
3 49.52 12.97 1.51 6.92
4 51.50 13.36 1.70 7.28
5 49.33 12.69 1.65 6.98
LSD(5%) 1.40 0.73 0.11 0.42
C V(%) 1.68 3.24 427 3.52
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Table 6. Crude protein, ether extract, crude ash, crude fiber, nitrogen free extract(NFE)
and total degestible nutrients(TDN) contents at five split N applications

No. of N Crude Ether Crude Crude NFE TDN
applications  protein(%) extract(%) ash(%) fiber(%) (%) (%)
1 9.4 1.5 93 35.3 44.5 509

2 11.0 1.7 8.8 33.9 44.6 52.6

3 11.6 1.7 8.7 332 44.8 534

4 12.7 1.8 84 320 45.0 54.5

5 13.0 1.9 83 31.6 452 55.0
LSD(5%) 0.45 0.10 0.26 0.22 0.56 0.34
C.V.(%) 2.08 3.09 1.56 0.35 0.67 0.34
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