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The Potential Herbage Production of Reed Canarygrass
( Phalaris arundinacea L.) using Uncultivated Rice Paddy.

I. The effect of mineral nitrogen fertilization according to cutting

frequencies on dry matter yield in Reed canarygrass
Ju Sam Lee, Ik Hwan Jo*, Jong Ho Ahn and Sung Kyu Kim**

Summary

The aim of this experiment was to investigate the effects of fertilizing mineral nitrogen on dry matter yield of

Reed canarygrass and also to estimate proper levels of fertilizing nitrogen when uncultivated rice paddy rapidly

increased these days, was used for the production if Reed canarygrass. The results are as follows.

1.

Relative dry matter according to cutting frequency was appeared the highest at the 2nd cut for 3 and 4
cutting frequencies, and the 3rd cut for 5 cutting frequency. Those were 43.1, 34.0 and 34.1% respectively.

. When using only phosphrous and potassium, the average dry matter per year and ha was between 9.0 and

12.0 tons(3, 4 and 5 cutting frequency) and the highest dry matter was shown at 5 cutting frequency.

. In accordance to the increase in the fertilization of nitorgen, the yield of dry matter was increased and, when

30 kg/ha/cut of mineral nitrogen was added, the biggest increase rate per added nitrogen for dry matter
yield per year compared to that of no fertilization of nitrogen was recorded and it was 2.7, 3.3, and 3.4 tons/
ha for 3, 4 and S cutting frequencies respectively.

. The efficiencies of mineral nitrogen on dry matter yield(DM kg/N kg) were the highest when 30kg nitrogen

was applied particularly in 3, 4 and 5 cutting frequencies(29.7, 27.2, 22.8 DM kg/N kg). It recorded the
highest of all the treatments. The efficiency was actually decreased in higher application of mineral nitrogen.
The total nitrogen yield efficiency was the highest in 30kg(0.45kg and 0.48kg at 4 and 5 cutting frequency)
and 60kg fertilization/ha/cut (0.46kg at 3 cuting frequency) and the decreased efficiencies appeared at
fertilization of higher nitrogen.

. Economical borders of mineral nitrogen fertilization were between 199.2 and 243.3kg/ha at 3 cutting

frequency, between 253.4 and 295.9kg at 4 cutting frequency and between 302.2 and 361.3kg at 5 cutting
frequency.

. Under the condition of this experiment, the cutting frequency leading the potential production at maximum
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was 3 cutting frequency. At 3 cutting frequency, the efficiency of nitrogen utilization was higher and 15 or
16 tons of dry matter was obtained which is a level of economical border at fertilization between 200 and
240kg/ha. It was possible to obtain the maximal dry matter yield(17 tons/ha) at fertilization of lower level

than 400kg/ ha.
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Table 1. Effect of mineral nitrogen fertilization on dry matter yield of Reed canarygrass in different cutting
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Cutting N level Dry matter yield(ton/ha)
frequency (ha/cut) Ist cut 2nd cut 3rd cut 4th cut Sth cut Total
0 kg 2.93¢ 4.64° 2.89¢ 10.46°
30 kg 3.20¢ 5.88% 4,06 13.14°
3 Cuttings 60 kg 386 6.29* 5.12° 15.27°
90 kg 3.80° 7.24° 5.19 16.23°
120 kg 4.58* 6.99* 5.34° 16.91°
x 3.67° 6.21° 4.52°
0 kg 1.83¢ 3.08¢ 3.03° 1.97° 9.91°
30 kg 2.33¢ 4,03% 4.16% 2.66® 13.18°
4 Cuttings 60 kg 2,59 476> 4.67* 2.66% 14.68%
90 kg 3.15° 5.04® 4.08* 2.47% 15.10®
120 kg 2.94% 6.33° 4472 2.79° 16.53a
x 2.57° 4722 4.08° 2.51b
0 kg 1.21¢ 2.88¢ 4.60* 2.48° 0.83* 12.00°
30 kg 1.40% 4.33% 5.58* 2.87*® 1.23° 15.41*
5 Cuttings 60 kg 1.45% 5.47* 5.22¢ 2.77* 1.29* 16.20°
90 kg 1.63® 6.12° 5.92° 3.20° 1.14° 18.01°
120 kg 1.77* 6.44* 5.89* 3.00® 1.15° 18.25*
X 1.49¢ 5.05* 5.44° 2.86" 1.13¢

Mote. Moans seperation within a column by Multiple Range Test, 5% level.

The same letters show non-significant difference at the 5% level.
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Table 2. Mean relative dry matter yield(%5) at each cut.
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Fig. 1. Dry matter yield response of Reed canarygrass

sward to nitrogen fertilization levels in 3 cuttings.
Note. Ymar : ranges of marginal dry matter yield
Necon : ranges of economic N levies
Y16-12:dy / dx=16-12kg DM / kg N
Ymax : maximum dry matter yield
Nmax: limiting N level

Table 3. Economical border, economic N level, marginal dry matter yield, limiting N level and mazimum dry

matter yield in each cutting.

Economical Economic Marginal Limiting Maximum
Cuttings border N level DM yield N level DM yield
kg DM/kg N) (Necon. kg/ha) (Ymar. ton/ha) (Namx. kg/ha) (Ymax. ton/ha)
3 dy/dx = 16~12 199.2~234.3 154~16.0 375.5 16.92
4 dy/dx = 12~10 253.4~2959 146~14.8 508.6 17.04
5 dy/dx =10~ 8 302.2~361.3 16.8~17.2 597.7 18.39
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Fig. 2. Dry matter yield response of Reed canarygrass

sward to nitrogen fertilization levels in 4 cuttings.

Note. Ymar : ranges of marginal dry matter yield
Necon : ranges of economic N levles
Y12-10:dy / dx=12-10kg DM / kg N
Ymax : maximum dry matter yield
Nmax : limiting N level
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Fig. 3. Dry matter yield response of reed canarygrass
sward to nitrogen fertilization ievies in 5 cuttings.
Note. Ymar : ranges of marginal dry matter yield
Necon : ranges of economic N levies
Y10-8:dy / dx=10-8 kg DM / kg N
Ymax : maximum dry matter yield
Nmax : limiting N level
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Table 4. Efficiencies of dry matter production(kg DM / kg N) and total nitrogen yieid (kg TN / kg N) to

N fertilization levels in each cutting.

N levl .
vie 3 Cuttings 4 Cuttings 5 Cuttings
(ha/cut)
kg DM/kg N 30 kg 297 272 28
60 kg 26.7 19.9 14.0
90 kg 213 144 134
120 kg 179 138 10.4
< 239 18.8 152
kg TN/kg N 30 kg 038 045 048
60 kg 0.46 043 0.35
90 kg 0.36 0.35 0.35
120 kg 0.33 0.34 0.35
< 0.38 039 0.38
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