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Effect of Nitrogen Fertilizer Level and Mixture of Small Grain
and Forage Rape on Productivity and Quality of Spring at

South Region in Korea
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and Byeng Chun Chung*

ABSTRACT

These experiment was conducted to determine the effect of nitrogen fertilizer levels and mixture small
grains on productivity and quality of spring forage rape at south region of Korea(Mokpo). The experiment
was arranged in a split plot design with three replications. The main plots consisted of three different
levels of nitrogen fertilizer(100, 150 and 200 kg/ha). The sub plots consisted of five kinds of mixed small
grain species(Rye, Oat, Barley, Italian ryegrass, and Rape monoculture). The results obtained are
summarized as follow. Dry matter(DM) content of Rye + Rape and Barley + Rape mixtures were increased
by 2~3% compared to Rape monoculture. The high level of nitrogen application increased the fresh matter
yield, and yield of Rye+ Rape and Rape monoculture were higher than that of others. Dry matter yield of
Rye + Rape mixture and Rape monoculture with 200 kg/ha of nitrogen application were higher by 9,449
and 9,227 kg/ha, respectively. The crude protein(CP) content of rape was high as 18.6% while average CP
content was 16%. The average tota] digestible nutrient(TDN) content showed high as 70%. It is suggested
the Rye+ Rape mixture or Rape monoculture would recommendable for spring usage of rape at south
region of Korea.

(Key wonds : Forage Rape, Mixture, Nitrogen fertilizer, Productivity, Quality)
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Table 1. Seeding and harvest dates of small grain-rape mixture for three years

Seeding dates

Harvest dates

2001 2002

2002 2003

5 Sep. 6 Sep.

17 Mar. 16 May
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Table 2. Plant height, dry matter(DM) content, fresh yield and DM yield of small grains-rape
mixture in relation to nitrogen fertilizer level

Treatment

Plant height{cm) .
DM Fresh yield DM yield
Nitrogen Species sz'lll Rape (%) (kg/ha) (kg/ha)
Level grain
Rye+Rape 111.9 103.2 13.1 57,706 7,499
100 Oat+Rape 53.5 1034 . 10.5 55,720 5,827
(kg/ha) Barley+Rape 59.3 100.2 13.3 55,907 7,394
IRG*+Rape 69.7 104.4 12.1 63,025 7,579
Rape — 105.3 10.0 80,300 8,020
Rye+Rape 114.2 106.4 12.4 71,466 8,864
150 Oat+Rape 583 104.0 10.9 63,512 6,921
(ke/ha) Barley+Rape 61.7 103.2 12.3 64,895 7,796
IRG*+Rape 76.6 104.7 12.4 58,729 7,242
Rape - 105.2 10.7 77,370 8,189
Rye+Rape 114.8 105.7 12.7 72,839 9,449
200 Oat+Rape 59.0 104.6 11.1 61,899 6,878
(ke/ha) Barley+Rape 63.6 99.8 12.5 57,709 7,234
IRG*+Rape 79.4 106.0 12.6 68,323 8,706
Rape - 105.9 10.8 84,942 9,227
Mean of Nitrogen
100(kg/ha) 73.6 103.3 11.8 62,532 7,264
150(kg/ha) 71.7 104.7 11.7 67,194 7,802
200(kg/ha) 792 - 1044 119 69,142 8,299
Mean of Species
Rye+Rape 113.6 10s5.1 12.7 67,337 8,604
Oat+Rape 56.9 104.0 10.8 60,377 6,542
Barley+Rape 61.5 101.1 12.7 59,504 7,475
IRG*+Rape 75.2 105.0 124 63,359 7,842
Rape - 105.5 10.5 80,871 8,479
Probability(p<0.05)
Main plot - ~- NS 0.0046 0.0002
Sub plot - - <0.0001 <0.0001 <0.0001
Interaction - — NS 0.0311 0.0273

* IRG : Italian ryegrass, NS :

not significant.
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Fig. 1. Nitrate-N content of small grains-rape mixture in relation to nitrogen fertilizer level.
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Table 3. Crude protein(CP), acid detergent fiber(ADF), neutral detergent fiber(NDF), in vitro
dry matter digestibility(IVDMD) and total digestible nutrient(TDN) content of small
grains-rape mixture in relation to nitrogen fertilizer level

Treatment CP ADF NDF IVDMD  Esti.TDN

Nitrogen Level ~ Small grain (%) (%) (%) (%) (%)
Rye+Rape 143 27.0 37.9 72.8 68.8
100 Oat+Rape 15.6 26.7 33.7 78.5 69.1
Barley+Rape 15.8 26.2 35.1 74.2 69.3

kg N/ha
IRG*+Rape 15.1 23.2 31.1 73.6 71.6
Rape 18.6 23.8 31.7 78.9 71.0
Rye+Rape 14.9 26.1 37.0 73.1 69.4
150 Oat+Rape 16.3 25.6 33.0 79.2 69.9
Barley+Rape 17.1 25.0 30.6 73.6 70.3

kg N/ha
IRG*+Rape 16.6 24.5 345 75.4 70.6
Rape 18.2 241 303 79.1 70.8
Rye+Rape 17.2 25.2 37.8 73.5 70.1
200 Oat+Rape 15.6 25.8 328 78.6 69.8
Barley+Rape 149 26.2 35.5 72.1 69.4

kg N/ha
IRG*+Rape 16.4 25.0 334 714 70.3
Rape 18.9 23.7 293 80.7 71.2

Mean of Nitrogen

100(kg/ha) 159 254 339 75.6 70.0
150(kg/ha) 16.6 251 33.1 76.1 70.2
200(kg/ha) 16.6 25.2 33.8 75.3 70.2
Mean of Species
Rye+Rape 15.5 26.1 35.6 73.1 694
Oat+Rape 15.8 26.0 33.2 78.8 69.6
Barley+Rape 15.9 25.8 33.7 73.3 69.7
IRG*+Rape 16.0 242 33.0 73.5 70.8
Rape 18.6 239 304 79.6 71.0
Probability(p<0.05) '
Main plot 0.0216 NS NS NS NS
Sub plot <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Interaction 0.0021 0.026 0.0025 0.0009 0.0382

* IRG : Italian ryegrass, NS : not significant.
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