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Effects of Types and Application Levels of Swine Manure on
Herbage Productivity, Improvement of Soil Fertility and

Environmental Poliution in Mixed Grassland
W. B. Yook

ABSTRACT

This study was conducted to investigate the effects of the type and application level of swine manure
on herbage productivity, efficiency of nitrogen utilization and environmental pollution by the leaching of
nitrogen compounds in mixed grassland. The field experiment was carried out on established grassland
sward growing on silt clay loam soil. Main plots were the types of swine manure, such as swine
manure fermented with sawdust(SMFWS), swine manure fermented without sawdust(SMF) and swine
slurry(SS), and mineral fertilizer(Urea). Subplots were the application levels of swine manure, such as
100, 200 and 400 kgN/ha,

The results obtained were summarized as follows ;

1. Herbage productivity, nutritive value and nitrogen yields were the highest with mineral fertilizer
and followed by swine slurry(SS), and the lowest with swine manure fermented with sawdust(SMFS). As
compared with dry matter(DM) yield by application of mineral fertilizer(100%), the DM percents of
SMFWS, SMFS and SS were 90.6, 80.9 and 76.8%, respectively.

2. Organic matter(OM) contents of the soil were increased by the applications of swine manure. OM
contents were the high set with SMFS and the lowest with mineral fertilizer.

3. The amounts of nitrate leaching by types and application levels of swine manure were the highest
in the end of Aug. and early of Sep. during the seasons and ranged from 10 to 25ppm.
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Fig. 1. Precipitation for the experimental period.
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Table 1. Chemical characteristics of the soil used in this experiment

P,0s OM CEC Exchangeable Cations(me/100g) pH
(mg/kg) (g/kg) (cmol+/kg) Ca K Mg Na (1:5H0)
2122 222 143 425 0.68 1.98 0.20 5.06
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Table 2. Effects of applications of animal manure on DM yields of herbage

Treatment DM vyield (ton/ha))
c Y Means
Manure type N rate'(kgN ha") 1998 1999

cr? 100 14.44+0.36 10.09+0.54 12.27£2.26
200 15.74+1.05 11.89+0.19 13.82+2.06
400 16.77+0.89 13.93+0.31 15.35+1.55
SMFS® 100 10.90+1.20 9.01£1.29 9.96+1.49
200 13.4643.16 8.12+0.37 10.79+3.31

400 14.00+1.64 8.16+0.17 11.08+3.13
Non-SMFS” 100 11.2641.81 8.68+0.85 9.97+1.79
200 14.0240.59 9.87+0.19 11.9442.15

400 13.16+1.07 10.100.97 11.63+1.81

ss® 100 14.31%2.02 9.49+0.94 11.90+2.81
200 13.98+1.79 10.05+0.81 12.02+2.33
400 15.4441.52 11.41+0.53 13.43+2.27

Main plot
CF 15.65+1.23° 11.97+1.63° 13.81+2.33°
PMFS 12.78+2.36° 8.43+0.86° 10.61£2.77°
Non-PMFS 12.811.64° 9.55+0.96° 11.18+2.09°
PS 14.58+1.68° 10.32+1.11° 12.45+2.55°
Subplot(kg N ha‘l)
100 12.73£2.14° 9.32+1.06° 11.02+2.37°
200 14.30:1.86® 9.98+1.42% 12.14+2.70°
400 14.84%1.83° 10.90+2.19° 12.87+2.80°
Interaction Main plot xSubplot * *¥ *

Each value represents Mean+SD.

*b¢ Values with different letters in same column are significantly different at the 5% level.
% Chemical fertilizer.

9 Compost of swine manure fermented with sawdust.

9 Compost of swine manure fermented without sawdust.

® Swine slurry.

* p<0.05 ** p<0.01.
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Table 3. Effects of applications of animal manure and mineral fertilizer on herbage DM

yields of cutting time.

Treatment DM yield (g/plant)
Manure type N rate Ist cut nd cut 3rd cut  4th cut M
Ur R cu 341 Ul T U Cu can
P (keN ha™)
cr? 100 5.78+1.86  227+0.72 2124034  2.08:032  12.27+2.43
200 6.05+1.39  290+096  2.61+034 225:030  13.8212.21
400 6.38+0.99  3.50:0.74  3.54:092  1.92+044  1535:1.67
SMFS? 100 4.00+1.22  130£0.54  239:0.86 225:0.17  9.96:1.60
200 487+2.64  138:068  2.16£046  236+029  10.79+3.55
400 496227  165t0.76  2.09+0.72 237+028  11.08+3.36
Non-SMFS” 100 454+1.76 1313031  1.95:0.13 2.16:0.34  9.97+1.92
200 554205  170+0.42  2.08+029 2.60+026 11.94+231
400 506151  1.84+043  2.16£0.19 - 2.55+025  11.63+1.94
ss? 100 524+0.94  197+097 2462087 2224032  11.90+3.02
200 5.49+1.43  195:0.80  222+0.68 2.34:027  12.02+2.50
400 6.44+1.09  222+0.64  247+1.18 2294025  13.43+2.44
Main plot (200 kg N ha™)
CF 6.07£139°  2.89+0.92° 2.7620.82° 2.08+0.36° 13.81:2.38"
SMFS 4.61£2.05°  144:0.64° 222:0.67° 2331025 10.61+2.83°
Non-SMFS 5.05£1.73®  1.6240.43° 2073022° 244:033* 11.18+2.13°
SS 5724153  2.05:0.78° 2.38+0.88%° 2.28+027® 12.45+2.60°
Subplot(kg N ha™)

100 4.89+1.74°  17120.76° 223+0.63° 2.18:028° 11.02+2.41°
200 549+1.86° 1.99+0.90° 227048 239+029" 12.14+2.75°
400 571+1.61°  230£096° 257098 228+0.38% 12.87+2.84°

Interaction Main plot x Subplot NS NS NS NS *

* p<0.05 NS : Non-significant.
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Table 4. Effects of applications of animal manure on C. protein content of herbage

Treatment Crude protein (%) M
cans

Manure type N rate'(kgN ha™) 98 99
CF® 100 13.7122.28 13.20£1.54 13.46£1.92
200 15.00+1.34 13.63£1.24 14.32+1.45
400 16.23+2.13 15.58+1.31 15.90£1.76
SMFS? 100 13.09+1.85 13.121.21 13.10£1.53
200 13.39+1.86 13.431.48 13.41+1.64
400 14.2241.56 13.67+1.32 13.95+1.44
Non-SMFS? 100 12.95+2.28 13.33£1.16 13.1421.78
200 13.77£2.20 13.58+1.17 13.68+1.73
400 13.6442.20 13.77£1.25 13.71£1.75
ss? 100 13.81£2.12 13.10£1.42 13.46:1.80
200 14.44£2.07 13.5321.55 13.98+1.85
400 14.95+2.32 14.89+0.82 14.92+1.70

Main plot
CF 14.98+2.17 14.1421.69° 14.56£1.98
PMFS 13.56+1.78° 13.41£1.32° 13.49+1.56
Non-PMFS 13.4512.19° 13.56+1.17° 13.5121.75°
PS 14.4012.16® 13.84+1.48% 14.12+1.86
Subplot(kg N ha)
100 13.39+2.10° 13.19£1.30° 13.29+1.74°
200 14.15+1.94% 13.55+1.33° 13.85+1.68°
400 14.76£2.23° 14.48+1.41° 14.62+1.86
Interaction Main plot x Subplot NS NS NS

* p<0.05. NS : Non-significant.
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Table 5. Effects of applications of animal manure on herbage N yields (kg/ha)

Treatment N Yield (g)
f Means
Manure type N r}?:il)(ng 1998 1999
100 307.1+24.9 207.7+28.7 257.4+60.2
CF? 200 368.9+22.2 254.0+16.4 311.5+65.9
400 432.2+59.4 348.4%16.5 390.3+64.4
100 222.6+27.0 189.9+31.8 206.2+33.5
SMFS? 200 288.7+68.0 171.7+14.2 230.2+82.1
400 324.8+33.5 1762+ 5.3 250.5+85.2
100 221.4+34.5 184.5£25.8 203.036.4
Non-SMFS” 200 302.0+27.9 210.5+ 6.9 256.2+54.4
400 279.7+19.4 219.9+22.8 249.8+38.5
100 316.5£48.9 196.4+22.2 256.4+76.4
ss® 200 321.4+392 210.5+23.3 265.9+68.9
400 366.5+26.4 273.4+14.6 319.9+55.4
Main plot(200 kg N ha™")
CF 369.4+64.3° 270.0+64.7° 319.7+81.9°
PMFS 278.7+62.3° 179.2+19.4° 229.0£69.2°
Non-PMFS 267.7+43.9° 205.0+23.7° 236.3:47.9°
PS 334.8:44.4° 226.8+39.6° 280.8+69.6™
Subplot(kg N ha_')
100 266.9+56.8° 194.6+25.0° 230.8+57.5°
200 3203+51.8° 211.7+33.4° 266.0+70.6™
400 350.8+67.5° 254.5+68.4° 302.6+83.6*
Interaction Main plot x Subplot *¥ NS
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Table 6. Effects of applications of animal manure on nitrogen (N) and organic matter (OM)
contents of the soils and total NOs contents exteacted from lysimeter at the end

of experiment

Treatment Content in the soils(%) Total NO; content

Manure type N ratef (kgN ha ™) oM N ppm
100 3.41£0.17 0.25+0.03 98.06+11.52
CF® 200 3.67+0.10 0.27+0.03 121.13+47.32
400 3.70+0.34 0.27+0.01 191.00+64.58
100 3.62£0.15 0.28+0.01 106.40+43.37
SMFS® 200 3.77£0.23 0.27+0.01 87.40+14.94
400 4.05+0.32 0.31+0.01 105.8053.72
100 3.60+0.30 0.27+0.03 55.00+16.83
Non-SMFS” 200 3.7240.00 0.29+0.02 96.80+20.03
400 3.8210.10 0.32:+0.03 136.40+22.68
100 3.48+0.26 0.27+0.02 127.93+72.90
Ss? 200 3.5540.45 0.28+0.01 106.26+10.50
400 3.70+0.08 0.29+0.01 85.66% 3.05

Main plot(200 kg N ha™")
CF 3.59+0.24° 0.26+0.02° 136.73+58.24°
PMFS 3.8120.28° 0.29+0.01° 99.86+36.54°
Non-PMFS 3.71+0.18 0.29+0.03 96.06+39.27°
PS 3.57+0.28" 0.28+0.01° 106.62+41.15°
Subplot(kg N ha™")

100 3.5310.21° 0.27+0.02° 96.85:46.37°
200 3.68+0.23% 0.28+0.02% 102.90+26.65°
400 3.82+0.25" 0.30+0.02° 129.71£55.67°

Interaction Main plot x Subplot NS NS **

Each value represents mean+SD.
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