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ABSTRACT :
determine the optimum frequency of split

This study was conducted to

nitrogen application for forage production of
Jeju native sorghum at a volcanic ash soil of
Jeju island from April 3 to September 6 in
2000. N fertilizer was applied with 200kg/ha
and frequencies of the split application were
1. 2. 3. 4 and 5 times. Days to heading were
delayed from 65 days to 67 days as N was
split-applied from one to five applications.
Plant height increased from 199.6cm to 211.2cm
as N was split-applied from one to four
applications and then decreased to 209.4cm in
five application. This pattern held for stem

diameter. leaf length, leaf width. no. of
leaves and nodes. Fresh forage yield
increased from 34.8 to 47.7 MT/ha, dry

matter (DM) yield from 9.0 to 13.2 MT/ha,
crude protein (CP) vyield from 0.8 to 1.3
MT/ha and total digestible nutrients (TDN)
from 44 to 7.1 MT/ha as N
split-applied from one to four applications,
and then decreased to 455, 12.1, 1.2 and 6.7
MT/ha respectively in five split applications.
As N was

yield

split-applied from one to five

applications, crude protein content increased
from 8.6 to 10.7%, ether extract content from
3.0 to 3.7%. nitrogen free extract content
from 39.0 to 49.0% and TDN content from
49.4 to 54.9%. while crude fiber and crude
ash contents decreased from 36.3 to 32.7%
and from 6.9 to 6.1% respectively. These
results indicate that the optimum frequency
of N applications is four times for forage
production of Jeju native sorghum in Jeju island.
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Table 1. Chemical properties of top soil(0~10cm) before the experiment
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Organic Available Exchangeable CEC EC
p_H matter P20s Cation(cmol*/kg) (cmol®/kg)  dS/
15 (g/kg) (mg/ke) ~ Ca Mg K Na  (cmol'/kg m
5.18 57.5 87.5 2.28 0.93 1.17 0.09 8.38 0.11

Table 2. Meteorological factors during season and average of 30-years(1971~2000)

Temperature(T) Precipitation .
- — Hours of sunshine
Month Average Maximum Minimum (mm)

T N T N T N T N T N
3 9.4 8.9 12.9 12.2 5.8 5.6 43.5 835 197.6 159.6
4 13.5 13.6 17.6 17.3 9.7 9.8 32.8 92.0 226.5 195.1
5 17.2 17.5 21.2 21.3 13.8 13.8 46.2 88.2 229.9 218.0
6 21.6 21.2 25.1 24.7 18.7 18.2 97.6 189.9 165.9 174.5
7 26.4 25.6 29.7 28.8 23.8 23.0 166.2 232.4 227.3 203.4
8 28.0 26.6 30.9 29.6 25.0 23.8 169.6 258.0 241.7 205.3
9 22.2 22.7 24.6 25.6 19.7 19.7 331.2 188.2 155.0 168.9

T was the factors in testing period and N was that of normal vear (1971 ~2000)

Table 3. Description of split N application to Jeju Native Sorghum

No. of N application

N rate per application

Timing of N application

(kg/ha) (days after sowing)
1 200.0 0(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 4. Growth characteristics of Jeju native sorghum grown at five split N application

No. of N Days to heading Plant height(cm) Stem diameter(mm) No. of leaves/plant
applications 1st 2nd avg. Ist 2nd ave. Ist  2nd _ ave. Ist 2nd ave.
1 7/3(89") 8/18(41) 65 199.6 198.1 198.8 9.6 9.3 94 6.9 69 69
2 7/4(90) 8/19(42) 66 202.8 201.2 202.0 9.7 9.7 9.7 7.0 7.0 7.0
3 7/4(90) 8/19(42) 66 203.6 203.1 2034 9.8 9.7 9.8 7.0 7.1 7.1
4 7/4(90) 8/20(43) 67 211.2 208.1 209.7 104 102 103 7.2 7.2 7.2
5 7/5(91) 8/20(43) 67 209.4 205.9 207.6 9.8 9.8 98 7.1 7.1 7.1
avg. 90 42 66 205.3 203.3 204.3 9.9 9.7 98 7.0 7.1 7.1
LSD(5%) NS NS 1.5 NS 5.7 NS NS NS NS NS NS NS
CV(%) 1.2 2.6 1.2 44 1.5 2.5 6.5 5.0 5.1 6.7 2.2 3.2

" : number of days to heading
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Table 5. Yield characteristics of Jeju native sorghum grown at five split N application

No. of N Fresh forage yield Dry matter yield Crude protein yield TDN yield
o (MT/ha) (MT/ha) (MT/ha) (MT/ha)

applications 1st 2nd avg. Ist 2nd avg. Ist 2nd avg. Ist 2nd avg.
1 374 321 348 90 89 9.0 08 038 0.8 47 42 44
2 448 412 430 114 103 108 10 10 1.0 60 50 5.5
3 453 41.7 435 11.5 106 11.1 11 1.0 1.1 6.2 54 58
4 49.2 46.1 47.7 13.6 127 132 1.3 1.3 1.3 74 6.8 7.1
5 466 444 455 127 116 12.1 1.3 13 1.3 71 6.2 6.7
avg. 447 411 429 116 108 11.2 1.1 11 1.1 6.3 55 5.9
LSD(5%) NS 4.6 517 NS NS 2.1 NS 03 0.3 NS 13 1.2
CV(%) 13.0 59 7.1 16.4 124 10.0 228 134 141 16.0 123 104
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Table 6. Chemical composition of forage of Jeju native sorghum grown at five split N application
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No. of N Crude protein(%) Crude fiber(%) NFE(%) TDN(%)
applications Ist 2nd avg. Ist 2nd  avg. Ist 2nd  avg. Ist 2nd avg.
1 85 87 86 37.1 355 36.3 423 356 390 51T 470 494
2 90 94 92 36.1 353 357 426 368 39.7 52.7 481 50.7
3 93 98 96 349 346 347 435 370 40.3 53.8 514 52.6
4 9.7 106 10.1 342 344 343 436 374 405 54.4  53.7 54.1
5 105 109 10.7 32.7 3271 327 440 37.7 409 56.0  53.7 54.9
avg. 94 99 96 350 345 348 432 369 401 53.7 509 523
LSD(5%) NS 05 NS NS 0.9 1.5 NS 1.1 NS 1.2 1.5 1.0
CV(%) 128 26 6.7 4.0 1.4 24 4.9 1.6 2.9 1.2 1.5 1.0
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