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Application of Animal Excreta for Forage Production on
Uncultivated Rice Paddy
Ju Sam Lee, Ik Hwan Jo*, Jong Ho Ahn and Sung Kyu Kim**

Summary

This experiment was carried out to investigate the optimum rates of animal excreta(cattle slurry-N) for the
highest dry matter production and improve the nutritive values of reed canarygrass with different cutting
frequency.

The results are summarized as follows;

. The highest relative dry matter yields for annual dry matter yield were 42.2% and 45.2% at 3rd cut in 3 and 4
cuttings, and 34.7% at 4th cut in 5 cuttings, respectively.

. The annual dry matter yields of non slurry-N application plot showed were from 6.8 tons to 8.0 tons/ha in all
cutting frequencies. The highest annual dry matter yield obtained was in 3 cuttings.

- The annual dry matter yield increased with an increase of applied rates of slurry-N in all cutting frequencies.
Annual dry matter yield was produced by 3.3 tons/ha at rates of 90 kg N/ha/cut in 3 cuttings, and more 1.7
tons/ha and 2.4 tons/ha at rates of 30 kg N/ha/cut in 4 and 5 cuttings than that of non slurry-N application
plots.

. The contents of crude protein were 12.01% and 15.0% at rates of 90 kg N/ha/cut in 3 and 4 cuttings, and
16.59% at rates of 120 kg N/ha/cut in 5 cuttings, respectively.

On the contrary, the content of acid detergent fibre(ADF) showed the lowest values at same rates of slurry-N
application in each cutting.

. The average content of crude protein was significantly increased with cutting frequencies, and they were
11.43%, 13.53% and 15.53% in 3, 4 and 5 cuttings, respectively.

The average contents of acid detergent fibre(ADF) were 40.27%, 40.53% and 37.06% in 3, 4 and 5 cuttings.
The values of 5 cuttings were significantly lower than other cutting frequencies, but the values of acid
detergent fibre(ADF) was not significantly different between 3 and 4 cuttings.

. The efficiency of dry matter production to slurry-N application rates showed the highest values of 18.9 kg and
15.7 kg DM/kg N at rates of 30 kg N/ha/cut in 3 and 5 cuttings, and 16.3 kg DM/kg/ N at rates of 90 kg N/
ha/cut in 4 cuttings.

The efficiency of total nitrogen yield to slurry-N application rates were the highest values of 0.51 kg and 0.43
kg TN/kg N at rates of 30 kg N/ha/cut in 4 and 5 cuttings, and 0.52 kg TNkg N at rates of 90 kg N/ha/cut in
3 cuttings, respectively.
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7. The ranges of economic slurry-N rates were estimated as the 107.2~151.0 kg/a, 359.1~375.7 kg/ha and
160.3~236.9 kg/ha in 3, 4 and 5 cuttings, and marginal dry matter yields were 9.6~10.0 tons/ha, 12.4~12.6
tons/ha and 9.0~9.7 tons/ha in 3, 4 and 5 cuttings, respectively.

8. The limiting slurry-N application rates to maintain the highest dry matter yields were estimated to be 420.0 kg/
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Table 1. Effect of slurry nitrogen fertilization on dry matter yield of Reed canarygrass in different cutting

systems
Cutting Slurry-N ‘ Dry matter yield(ton/ha)
frequency (ha/cut) 1st cut 2nd cut 3rd cut 4th cut 5th cut Total
0 kg 1.47° 2.94° 353 7.95¢
30 kg 1.80% 3.70% 4.14® 9.64°
3 Cuttings 60 kg 2.08> 341% 4.46% 9.94®
90 kg 2.53* 3.69%° 4.99* 11.22%
120 kg 3.10¢ 4.64° 4,63 12.37°
x 2.20° 3.68 429
0 kg 0.48° 1.12° 405° 1.36° 7.01¢
30 kg 0.86% 2.24% 452° 2.01° 8.67°
4 Cuttings 60 kg 0.83% 2.10° 3.86° 1.87° 9.62%
90 kg 1.51° 327 5.37¢ 2.72° 12.86°
120 kg 1.25% 291° 543 2.96° 12.55°
x 0.98° 235 458 222
0 kg 0.31° 1.28¢ 197 2.71° 0.50? 6.78°
30 kg 0.45% 1.62+ 2.62° 3.59* 0.84° 9.13°
5 Cuttings 60 kg 0.57¢ 2.44% 2.71° 341® 0.57° 9.67™
90 kg 0.73%® 3.04% 2.89° 3.89° 0.83 11.37%
120 kg 0.83° 3.57* 2.93° 3.69° 1.26° 1228
x 0.64° 2.45° 2.62° 346 0.80°

Note; Means seperation within a column by Multiple Range Test,

The same letters show non-significant difference at the 5%
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Table 2. Mean relative dry matter yield(%) at each cut
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Cuttings Ist 2nd 4th 5th Total
3 21.6 36.2 100.0
4 9.7 232 21.9 100.0
5 6.4 24.6 34.7 8.0 100.0
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Fig. 1. Efficiency of slurry-N application(kg/ha and
cut) on the content of crude protein(CP,
9) and acid detergent fibre(ADF, %) at 3
cutting frequency in reed canarygrass
sward
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Fig. 2. Efficiency of slurry-N application(kg/ha and
cut) on the content of crude protein{CP,
%) and acid detergent fibre(ADF, %) at 4
cutting frequency in reed canarygrass
sward
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Table 3. Effect of cutting frequency on the content
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Fig. 3. Efficiency of slurry-N application(kg/ha and
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Table 4. Economical border, economic slurry-N level, marginal dry matter yield, limiting slurry-N level and
maximum dry matter yield in each cutting

Economical Economic Marginal Limiting Maximum
Cuttings border slurry-N level DM yield slurry-N level DM yield
(kg DM/kg N) (Newon. kg/ha) (Yoma ton/ha) (Nimax. kg/ha) (Nuaxe kg/ha)
3 dy/dx=16~12 107.2~151.0 9.6~10.0 420.2 14.0
4 dy/dx=12~10 359.1~375.7 12.4~12.6 440.6 12.9
5 dy/dx=10~ 8 160.3~236.9 9.0~ 9.7 666.3 13.2
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A A2 A5 F(marginal DM yield)S Ve E 4
A7) HAo] & F S ks DMAg N)2| H = 33 4
7oA 16~12 kg, 43] o 7 A 12~10 kg, 53] o]
AT A 10-8 kgo. 2, dFHNEI} ol F ol welA
I s FokAoh
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3] el FAA FAFH) A wud
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33] ol # ol A 420.2 kg/ha, 43] o 3 Tl A
440.6 kg/ha, 12) 1 53] Q3 FolA 666.3 kg/hal 2
ZFA=o] dANE FolFol webM EFolxon,
ojf AoJA = H A E T F(maximum DM yield)S
38 o # ol A 14.0 ton/ha, 43] o 3 7ol A 12.9 ton/
ha, 28] 3 53] o 3T A 132 tonhag vrERH O] of
HR T Zol el b HAUAEFTFE FAHAU

=3
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A o] s 50]1:]-
2 339 55 o H oA AT
gl metA AstEle 4%S e
o, 3:@1 01114?011*1% 18.9~11.2 kg DM/kg N,
53] o ] Fol M 15.7-9.2 kg DM/kg N2o| W99t}
43) o) & ol M= 90 kg N/ha/cutoll 4 16.3 kg DM/kg
NoZ 713 =& 18 44T &S HEHd A&
F& W 338 dF A= 136 kg DM/kg N, 43
dFH Tl A= 132 kg DM/kg N, 53] o3 Fol A=
11.2 kg DM/kg N& vERo], A 357t &, 5
UE ANEEL Juder EolAd

A AAEE A8 BAFEH H]"U]— Hee L}E}
WA=, 35] 9k 53] ol # 7ol M= 30 kg Nha/cut
Al A W "aHe] 7Hg B2 051 kg? 0.52 kg TN
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kg Ng Y2, A8 5E3bel 4= 0.51~0.26 kg
TN/kg N3} 0.52~0.30 kg TN/kg N¢| W 9]t}

43] A F FoME 90 kghaicut FFoIA 043 kg
TN/kg N& vEblo] b gsieh Al && HT2
23 33 dHF7F 036 kg, 48] AT} 026 kg, 5
3 o3 77} 0.37 kg TNkg N& el o] 339} 53
AFHF7E 43 AFHFHY A AAFY o)&F o
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Table 5. The efficiencies of dry matter rproduction
(kg DM/kg N) and total nitrogen yield
(kg TN/kg N) to slurry-N application
levels in each cutting

Slurry-N Cutting frequency
level
(ha/cut) 3 4 5
kg DM/kg N 30 kg 18.9 13.9 15.7
60 kg I1L1 109 97
90 kg 12.3 16.3 10.2
120 kg 12.1 11.5 9.2
X 13.6 13.2 11.2
kg DM/kg N 30kg 051 019 052
60 kg 0.35 0.19 0.31
90 kg 0.31 043 0.33
120 kg 0.26 0.24 0.30
X 036 026 037
v.a
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o] Wolx= Rol vt AHFo|th(ZEe WA,
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NESH A drEe Wi 11.2~13.6 kg DMkg N3}
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(19947} Edd APz =33 19933 T 9
7.7~9.8 kg DM/kg N3} 0.11~0.20 kg TN/kg N® ¢}
T 3.7 kg® DM/kg N3+ 0.15 kgl TN/kg No| %715
Aok ol du e Ane AdTHY A8 GE
EY f71EY 45 2o o2 Baadst AA7)
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of #7187} 275 1(Long? Gracey, 1990), 47
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