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The Effect of Mineral Nitrogen Fertilization on Grassland
Production under Various Cutting Frequencies.
[I. The changes of major nutritional components in orchardgrass
(Dactylis glomerata L.) according to cutting frequencies
and nitrogen fertilization.
Ik Hwan Jo, Ju Sam Lee* and Jong Ho Ahn*

Summary

The experiment was carried out to investigate the effects of cutting frequencies (3, 4 and 5 cuts per year) in

relation to fertilization of mineral nitrogen on crude protein yield and the contents of crude protein and acid

detergent fibre in orchardgrass(Dactylis glomerata L.). The results are as follows:

1.

The content of crude protein increased according to the increase in cutting frequency and showed the highest in
the 1st cut in all treatments. At 4 and 5 cutting frequencies per year, the content of crude protein increased in a
large extent according to the increased fertilization of mineral nitrogen. However at 3 cutting frequency, the
content of crude protein appeared higher for no application of mineral nitrogen than for the treatments with
fertilization.

. The content of acid detergent fibre(ADF) was considerably reduced at 4 and S cutting frequencies and in all

treatments, the lowest were recorded in the 1st cut or in the last cut. At 3, 4 and 5 cutting frequencies, the
highest ADF were shown in the 2nd cut, 3rd cut and 3rd cut respectively. However, the general trend was that
the content of ADF was greatly reduced according to increased level of mineral nitrogen fertilization.

. The yeild of crude protein was the highest at 5 cutting frequency(1.2 ton DM/ha) and it indicated that the

yield of crude protein increased in accordance to the increase in fertilization of mineral nitrogen and cutting

frequency.

. In all treatments, positive correlation(p <0.001) between the yeilds of crude protein and annual dry matter yield

appeared. Negative correlation(p <0.01) was recorded between the contents of crude protein and ADF at 4 and
5 cutting frequencies. Between the content of ADF and annual dry matter yield at 4 cutting frequency and
between the content of crude protein and annual dry matter yield at 5 cutting frequency, positive and negative

correlation(p <0.05) respectively were recored.
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Table 1. Efficiency of mineral nitrogen(kg / ha and cut) and cutting frequencies on the content of crude
protein(%) in orchardgrass sward.

1st Cut 2nd Cut 3rd Cut 4th Cut 5th Cut Mean
3 Cutting frequencies ;

Okg N 9.12¢ 1027 10.05° 9.81°
30kgN 9.61° 7.67 9.26° 8.84¢
60 kg N 9.64° 9.22¢ 9.26° 937
90 kg N 9.74° 8.97 9.56° 9.42°

120kg N 9.89° 9.85° 9.22¢ 9.65
Mean 9.60° 9.19° 9.47°
4 Cutting frequencies ;

Okg N 11.43¢ 8.92° 11.29¢ 14.32¢ 11.49°
30kg N 12.79¢ 8.75¢ 12.36* 12.32° 11.55°
60 kg N 15.02° 8.94° 11.49¢ 11.58° 1L.76°
90 kg N 15.11° 10.24° 12.33° 13.02° 12.67

120 kg N 1699 9.78" 12.52° 12.58° 12.96*
Mean 14.26* 9.33¢ 12.00° 1276
5 Cutting frequencies ;

OkgN 12.76° 8.13¢ 10.57° 12,56 14.08° 11.62
30kg N 15.48° 7.77° 9.11¢ 12.05° 13.03¢ 11.4¢9°
60 kg N 15.66" 9.41° 9.37 11.88¢ 13.27¢ 11.92°
90 kg N 17.15° 10.13° 10.67° 12.38° 14.95° 13.05

120kg N 20.47° 12.06° 11.38° 12,53 16.55 14.60
Mean 16.307 9.50° 10.22¢ 12.40° 14.37°

Note. Means seperation within a colurmn by Duncan’s Multiple Range Test, 5% level.
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Table 2. Efficiency of mineral nitrogen(kg / ha and cut) and cutting frequencies on the content of acid

detergent fibre( ADF, %) in orchardgrass sward.
1st Cut 2nd Cut 3rd Cut 4th Cut 5th Cut Mean

3 Cutting frequencies ;

OkgN 3554 41.53® 33.50° 36.86°

30kg N 37.14* 42.39° 35.07 38.20°

60 kg N 35.27% 40.71% 34.62* 36.87

90kg N 3451° 41.37% 32.19* 36.02°

120kg N 33.50 4045° 33.69* 35.88°

Mean 35.19° 41.29° 33.81°

4 Cutting frequencies;

Okg N 26.80° 35.79¢ 35.80¢ 29.30° 31.92

30kg N 28.54° 36.81° 38.14° 28.11° 32,90

60 kg N 2787 38.63" 39.13% 25.30° 32,73

90 kg N 24.55° 38.19° 39.33* 23.99% 31.52°

120 kg N 22.89¢ 36.77° 40.28° 22.67¢ 30.65¢

Mean 26.13¢ 37.24b 38.54° 25.87¢

5 Cutting frequencies ;

Okg N 26.30° 35.59% 39.32® 35.42% 29.68° 33.26°

30kg N 2457 34.64° 40.85° 37.42° 26.80° 32.86%

60kg N 2435 35.18" 40.64° 36.31% 24.48" 32.19%

kg N 25.73 36.87° 37.95 35.60% 23.45¢ 31.92¢

120kg N 2233 3401° 37.50° 33.09° 24.48 30.28¢

Mean 24.66° 35.26° 39.25 35.57° 25.78°

Note. Means seperation within a colurmn by Duncan’s Multiple Range Test, 5% level.
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Table 3. Efficiency of mineral nitrogen(kg / ha and cut) and cutting frequencies on the yield of crude
protein(DM kg / ha) in orchardgrass sward.

Ist Cut 2nd Cut 3rd Cut 4th Cut 5th Cut |rAnnua1 Yield
3 Cuting frequencies; -

Okg N 474.2 367.7 2714 l 1,126.2
30kg N 528.6 317.5 213 | 10643
60 kg N 628.5 376.2 215.8 1,211.5
90 kg N 634.1 393.8 2333 1,256.5

120 kg N 878.2 455.1 217.6 1,530.5
4 Cutting frequencies ; ) ‘ 1

OkgN 340.6 2533 247.3 203.3 1,083.5
30kgN 378.6 393.8 352.3 2267 1,403.3
60 kg N 570.8 462.2 392.8 180.6 1,577.0
90 kg N 5923 590.8 420.5 197.9 1,852.4

120 kg N 542.0 500.7 4319 244.1 1,774.2
5 Cutting frequencies ; -

Okg N 349.6 270.7 237.8 184.6 108.4 1,227.1
30kg N 453.6 380.0 2733 194.0 160.3 1,568.4
60 kg N 510.5 541.1 355.1 192.5 209.7 1,908.4
90 kg N 379.0 630.1 485.5 173.0 2123 2,060.6

120kg N 595.7 763.4 419.9 150.4 251.6 2,286.4

Table 4. Correlation coefficient between the content of crude protein(CP), the content of acid detergent
fibore(ADF), crude protein yield(CPY) and annual dry matter yield(DM) according to cutting
freuencies and mineral nitrogen fertilization.

3 Cutting frequencies 4 Cutting frequencies 5 Cutting frequencies
CP ADF CPY CP ADF CPY CP ADF CPY
ADF  —0.3558 ADF —0.6236** ADF —0.8183***
CPY 0.3004 —0.0607 CPY  0.1827  0.1903 CPY 00537 —0.0243

DM 0.1750 —0.0038 0.9913*** DM —0.3682 05110 (0.8374*** ‘ DM —0.4265* 0.3380 0.8702***

Note *, ** and *** are significant at 5%, 1% and 0.1% level. respectively.
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