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The Effect of Application of Cattle Slurry on Dry Matter Yield
and Feed Values of Tall Fescue (Festuca arundinacea Schreb.)
in Uncultivated Rice Paddy

lk-Hwan Jo

ABSTRACT

This experiment was conducted to investigate effects of application of diluted and undiluted cattle slurry
with water on seasonal and annual dry matter yields and feed values of tall fescue in the uncultivated rice
paddy and it was compared with chemical fertilizer in order to determine optimal application season and
dilution level of cattle slurry. When diluted or undiluted cattle slurry with water was applied to
uncultivated rice paddy, annual dry matter yields showed 11.31 to 14.81 ton DM/ha (average 13.13 ton
DM/ha) for diluted and 10.57 to 12.51 ton DM/ha (average 11.50 ton DM/ha) for undiluted cattle slurries,
these had a higher dry matter yield than those of no fertilizer (9.21 ton DM/ha). Furthermore, separate
application of early spring and summer (SA plots), separate application of early and late spring, and
summer (SUA plots) for undiluted cattle slurries, and whole application of spring (DS plots), separate
application of early spring and summer (DSA plots), separate application of early and late spring, and
summer (DSUA plots) for diluted cattle slurries were significantly (P<0.05) higher for annual dry matter
yield than no fertilizer plots. Plots applied chemical fertilizer with nitrogen (N), phosphorus (P) and
potassium (K) had 1538 ton DM/ha annually, resulted in significantly (P<0.05) higher DM yield than
chemical fertilizer containing P and K, and no fertilizer plots. Moreover, average annual DM yield for the
chemical fertilizer with P and K was lower than that of cattle slurry applications. The efficiency of DM
production for mineral nitrogen of chemical fertilizers was annually average 31.3 kg DM/kg N. In terms of
cutting time of tall fescue, it was lowered in the order of 2nd growth followed by 1st and 3rd growth.
However, efficiencies of annual DM production of nitrogen for diluted and undiluted cattle slurries were
26.1 and 15.3 kg DM/kg N, respectively, especially, highest in 2nd growth. While, efficiencies of DM
production for cattle slurry versus for mineral nitrogen were 48.9 (undiluted) and 83.4% (diluted),
respectively. For annual crude protein (CP) contents of tall fescue, aqueous cattle slurry applications showed
9.9 to 11.6%, which were significantly (P<0.05) higher than no fertilization (9.5%) and chemical fertilizer
(9.0 to 9.8%), but annual average NDF and ADF contents were lowest in no fertilization. On the contrary,
relative feed value (RFV) and total digestible nutrients (TDN) of no fertilizer plots were significantly
(P<0.05) higher than the other plots. The application of cattle slurry and their dilution significantly
increased yields of crude protein and total digestible nutrients compared with no and/or P and K fertilizers
(P<0.05). These trends were much conspicuous in water-diluted cattle slurries applied in the early and late
spring and summer, separately (DSUA plots).

(Key words : Cattle slurry, Dry matter yields, Efficiencies of dry matter production (kg DM/kg N), Crude
protein, Neutral detergent fiber, Acid detergent fiber)
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Table 1. Meteorological data during the growth period in 2006 and the averages for 30

years
Year Mar. Apr. May Jun. Jul. Aug. Sep. Oct.
Temperature 2006 8.2 13.4 189 234 242 282 206 186
() 1971~2000 7.1 13.8 187 225 25.7 26.1 213 154
Precipitation 2006 1.5 649 1203 640 5681 1276 757 167
(mm)  1971~2000 516 754 752 1407 2066 2058 1296  41.8
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Table 2. Effect of application times and dilution of cattie slurry on dry matter yields(tons/ha)

of tall fescue
Treatment 1st Cut 2nd Cut 3rd Cut Total
Non-fertilizer plot 1.50 5.52 2.19 9.21
Application plots of cattle slurry
S plot ” 1.81 6.26 2.49 10.57
SU plot? 1.85 7.43 2.25 11.53
SA plot” 2.00 7.75 2.76 12.51
UA plot ¥ 2.03 5.64 336 11.04
SUA plot ¥ 1.80 8.02 2.05 11.87
Application_plots of diluted cattle slurry (1:0.5)
DS plot® 2.83 7.76 2.96 13.55
DSU plot7) 245 6.79 226 11.50
DSA plot ® 2.50 7.76 421 14.47
DUA plot 1.92 5.59 3.80 11.31
DSUA plot ¥ 2.76 827 3.78 14.81
L.S.D(P <0.QS) 0.95 249 1.75 241
Note. V: slurry application for the Ist growth, ?:slurry application for the 1st and 2nd growth, »: slurry
application for the Ist and 3rd growth, ?:slurry application for the 2nd and 3rd growth, % : slurry

application for the 1st, 2nd and 3rd growth, ®:diluted slurry application for the 1st growth, 7):‘ diluted
slurry application for the 1st and 2nd growth, Y. diluted slurry application for the 1st and 3rd growth, %
diluted slurry application for the 2nd and 3rd growth, '?:diluted slurry application for the 1st, 2nd and

3rd growth.
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Table 3. Effect of application of chemical fertilizer and cattle slurry on dry matter yields

(ton/ha) of tall fescue

Treatment Ist Cut 2nd Cut 3rd Cut Total
Non-fertilizer plot 1.50 552 2.19 9.21
P20s+K0 plot 2.16 6.49 2.04 10.68
Min-N+P,05+K,0 plot 425 9.02 2.11 15.38
Slurry plots 1.90 7.02 2.58 11.50
Diluted slurry plots 2.49 723 3.40 13.13

L.S.D (P <0.05) 1.86 3.77 1.93 3.90

Table 4. Efficiencies of dry matter productiontkg DM/kg N) to chemical and cattle slurry

nitrogen application

Treatment Ist Cut 2nd Cut 3rd Cut (Relat?\?éalin dex)
Chemical fertilizer plot 41.8 50.6 14 31.3(100)
Slurry application plots 8.0 30.0 8.0 15.3(48.9)
Diluted slurry application plots 19.8 342 244 26.1(83.4)
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Table 5. Effect of application times of cattie slurry on contents of crude protein(CP. %),
neutral detergent fiber(NDF, %), acid detergent fiber(ADF, %) of tall fescue

CP(%) NDF(%) ADF(%)
Treatment
Ist Cut 2nd Cut 3rd Cut 1st Cut 2nd Cut 3rd Cut 1st Cut 2nd Cut 3rd Cut

Non-fertilizer ~ 8.71 12.43 748 5584 5715 6810 3075 3653  36.70
Application plots of cattle slurry

S plot ¥ 1090  13.00 1077 5811 6627 6697  33.06 3945  36.60
SU plot? 1068 1243 994 6215 6422 7000 3472 3853 3697
SA plot? 936 1474 950 5997 6252  67.87 3532 3815  38.60
UA plot? 1011 1312 993 5978 6224 7560 3322 3842  40.80
SUA plot® 1046 1094 993 5653 6693 6585 3204  40.10  37.07
Application plots of diluted cattle slurry (1:0.5)

DS plot ® 901 1160 1077 6151 6662 6705 3367 4020  35.60
DSU plot” 932  11.90 972 59.19 6543 7200 3273 3761 3830
DSA plot® 919  11.25 924 5963 6141 6590 3376 3666  37.40
DUA plot” 1046 1286 1098 5732  65.11 7455 3297 3882  40.90
DSUA plot'”® 9.06 1260 1076 5976 6277 6620 3379 3744  35.10
L.SD@<0.05) 027 0.24 125 045 0.39 044 032 0.43 0.28
See Table 2.
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Table 6. Effect of application of cattle slury and chemical fertilizer on the contents of crude
protein(CP. %), neutral detergent fiber(NDF, %), acid detergent fiber(ADF, %), total
digestible nutrient(TDN, %) and relative feed value(RFV) of tall fescue

Treatment CP(%) NDF(%) ADF(%) TDN(%) RFV
Non-fertilizer plot 9.54 60.36 34.66 61.52 95.39
Application plots of chemical fertilizer

P,05+K;0 plot 8.98 66.30 36.75 59.87 84.57
Min-N+P,05+K;0 plot 9.80 66.82 36.58 60.00 84.09
Application plots of cattle slurry

S plot ¥ 11.56 63.78 36.37 60.17 88.34
SU plot ? 11.01 65.46 36.74 59.88 85.67
SA plot? 11.20 63.45 37.36 59.39 87.67
UA plot® 11.05 65.87 37.48 59.29 84.31
SUA plot ¥ 10.44 63.10 36.40 60.14 89.25
Application plots of diluted cattle slurry (1:0.5)
DS plot ® 10.46 65.06 36.49 60.07 86.47
DSU plot ” 10.31 65.54 36.21 60.29 86.14
DSA plot ® 9.89 62.31 35.94 60.51 90.92
DUA plot ¥ 11.43 65.66 37.56 59.22 84.49
DSUA plot ' 10.81 62.91 35.44 60.90 90.63
L.S.D(P <0.05) 0.17 023 0.19 0.15 0.35

See Table 2.
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Table 7. Effect of application of chemical fertilizer and cattle slurry on the crude protein
yield(CPY, kg/ha) and total digestible nutrient yields(TDNY, kg/ha) of tall fescue

Treatment CPY (kg ha™") TDNY (kg ha™")

Non-fertilizer plot 878.4 5,666.5
Application plots of chemical fertilizer

P,05+K,0 plot 960.3 6,398.0
Min-N+P,05+K;0 plot 1,506.8 9,229.0
Application plots of cattle slurry

S plot ? 1,221.6 6,357.0

SU plot ? 1,269.6 6,903.8

SA plot¥ 1,401.4 7,429.2

UA plot® 1,219.3 6,542.6
SUA plot ¥ 1,239.1 7,137.9
Application plots of diluted cattle slurry (1:0.5)

DS plot ® 1,416.1 8,141.3
DSU plot ” 1,186.0 6,934.1
DSA plot ¥ 1,432.3 8,756.0
DUA piot ” 1,292.9 6,698.2
DSUA plot ¥ 1,600.5 9,017.2
L.S.D(P <0.05) 259.9 1,449.8
See Table 2.
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