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Effects of the Type and Application Season of Animal Manure
on Herbage Productivity and Utilization Efficiency of Animal

Manure in Mixed Grassland
Wan Bang Yook, Ki Chun Choi and Geun Chang Ryu

ABSTRACT

This study was conducted to investigate the effects of the type and application season of animal
manure (AM) on herbage productivity, efficiency of nitrogen utilization in mixed grassland. Main plots
were the types of AM, such as cattle feedrot manure (CFM), swine manure fermented with sawdust
(SMFWS) and cattle slurry (CS). Subplots were the seasons of AM application, such as application in
autumn or in spring as single dressing, and application in autumn and spring as a 50:50 split dressing.
The results obtained where summarized as follows ;

1. Herbage productivity and nutritive value were hardly influenced by type and application season of
AM.

2. Nitrogen efficiency of CFM and CS was lower than that of SMFWS.

3. Organic matter (OM) content in the soil was not significantly different by the type and application
season of AM. OM content among AM treatments was the highest with CFM and the lowest with
CS.

4. Nitrogen content of the soil was hardly influenced by the type and application season of AM and not
affected by the interaction between the type and application season of AM.

(Key words: Animal manure, Grassland, Cattle feedlot manure, Pig manure fermented with sawdust,

Cattle slurry, Soil fertility)
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Table 1. Physical and chemical properties of soil used in the experiment

P.0Os OM CE.C Exchangeable Cations(me/100g) pH
(mg/kg) (gkg)  (cmol'/kg) Ca K Mg Na (1:5H;0)
212.2 222 143 425 0.68 1.98 0.20 5.06
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Table 2. Effects of the types of animal manure and the seasons of their application on

herbage DM yields

Treatment DM Yield (ton/ha)
Manure  Seasons of manure Means
type application 1995 1996 1997
Autumn 9.44+0.91 11.11£0.30 12.36£0.91 10.97+1.42
crMY Spring 10.45+1.40 10.85+0.50 11.35£0.61 10.88+0.89
Spring/Autumn 10.49+1.48 11.25+0.62 12.16£0.31 11.30+1.09
Autumn 10.65+1.21 11.30+0.57 10.44£0.96 10.80£0.91
SMFWS? Spring 10.18+0.73 10.79+0.19 9.42+0.13 10.13+0.70
Spring/Autumn 9.86:1.089  10.74+0.38 10.80+0.75 10.47+0.82
Autumn 10.59+1.27 11.96+0.92 12.99+0.80 11.85+1.36
cs? Spring 10.22+0.59 10.22+0.93 12.31+0.55 10.92+1.21
Spring/Autumn 10.07+1.32 10.7120.78 11.69+0.25 10.82+1.05
Main plot
CFM 10124122 11.07£046°  1195+0.73°  11.05+1.13%
SMFWS 10.23+0.96°  10.94+0.45°  1022+0.87°  10.46+0.83°
CS 10.29+0.99°  10.96+1.09°  12.33+0.75*  11.19+1.26°
Subplot
Autumn 1023+1.156*  11.46+0.68°  11.93+1387° 11.20+1.29a
Spring 1028+0.853*  10.62+0.61°  11.02+1342°  10.64+0.99
Spring/Autumn 10.14£1.167°  10.90+0.59®  11.55+0.735°  10.86+1.01a
Interaction NS NS NS NS

Main plotxSubplot

Each value represents Mean+SD.
D Cattle feedlot manure.

2 Compos; of pig manure fermented with sawdust.

¥ cattle slurry.
NS : Not significant difference.

® and ® Values with different letters in same column are significantly different at the 5% level.
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Table 3. Effects of the types of animal manure and the seasons of their application on

herbage crude protein(CP) content

Treatment CP content(%)
Means
Mt;npl;r ° manﬁfeas ggps)ligg.tion 1995 1996 1997
Autumn 11.25+0.19 12.96+0.81 15.3022.63 13.17+2.23
CFM" Spring 11.78+0.43 13.16+0.35 13.96+1.46 12.97+1.23
Spring/Autumn 11.68+0.51 13.40+0.00 14.53+1.18 13.20+1.39
Autumn 11.18+0.61 12.76+0.77 13.49+1.02 12.48+1.24
SMFWS? Spring 11.07+0.77 12.30+0.36 13.04+1.05 12.13£1.09
Spring/Autumn 11.06£0.17 12.06+0.58 14.80+1.22 12.64+1.81
Autumn 11.36+0.26 13.10+0.26 14.01+1.26 12.82+1.34
cs? Spring 11.65+0.30 13.80+0.36 14.13£0.36 13.19+£1.20
Spring/Autumn 12.54+1.24 12.90+0.85 13.36+0.40 12.93+0.86
Main plot
CFM 11.57+0.42% 13.17+0.48% 14.60+1.71° 13.11£1.61°
SMFWS 11.10£0.50°  12.37+0.60°  13.78:124°  12.42£1.38
CS 11.85:0.84° 13.2610.63% 13.83+0.77° 12.98+1.11°
Subplot
Autumn 11.26+0.357° 12.94+0.596° 14.26+1.747° 12.82+1.62°
Spring 11.50+0.574° 13.08+0.721° 13.71+1.057° 12.76x1.22°
Spring/Autumn 11.76+0.934° 12.78+0.780° 14.23+1.097° 12.92+1.37°
Interaction NS NS NS NS

Main plotxSubplot

Each value represents MeanSD.

Y Cattle feedlot manure.

? Compost of pig manure fermented with sawdust.
D cattle slurry.

NS : Not significant difference.

® and °; Values with different letters in same column are significantly different at the 5% level.
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Table 4. Effects of the types of animal manure and the seasons of their application on
herbage NDF content

Treatment NDF content (%)
Means
Manure Seasons of 1995 1996 1997
type manure application
Autumn 72.60+1.83 69.80+2.19 64.00+3.48 68.80+4.41
CFM" Spring 70.68+0.50 65.83+0.64 64.97+1.77 67.16+2.83
Spring/Autumn 69.90+2.44 69.22+2.04 64.78+0.63 67.97+£2.90
Autumn 70.29+1.00 68.46+1.06 65.69+£1.46 68.15£2.25
SMFWS? Spring 69.18+2.82 68.55+1.54 67.00+£0.24 68.24+1.88
Spring/Autumn 72.48+2.23 68.57+0.61 65.20+5.75 68.75+4.42
Autumn 70.55+0.41 68.24+1.09 67.86£4.24 68.89+2.53
cs? Spring 72.03+1.28 69.79+1.55 69.1213.19 70.31+2.30
Spring/Autumn 70.83+0.25 68.16:0.26 67.88+0.85 68.96+1.48
Main plot
CFM 71.06+1.96" 68.29+2.40 64.58+2.03° 67.97+3.39°
SMFWS 70.65+2.36° 68.53+0.98 65.96+3.07°  68.38+2.95
CS 71.14£0.96 68.73+1.24 68.29+2.76° 69.39+2.17°
Subplot
Autumn 71.15+1.52° 68.83+1.52° 65.85+£3.30" 68.61+3.10°
Spring 70.63+1.99° 68.062.09° 67.03+0.56° 68.57+2.64°
Spring/Autumn 71.07+2.00° 68.65x1.17° 65.95+3.26 68.56+3.07"
Interaction

Main plotxSubplot NS NS NS NS

Each value represents Mean+SD.

D Cattle feedlot manure.

¥ Compost of pig manure fermented with sawdust.

Y cattle slurry.

NS : Not significant difference.

* and ° Values with different letters in same column are significantly different at the 5% level.
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Table 5. Effects of the types of animal manure and the seasons of their application on

herbage TDN content

Treatment TDN content(%)
Manure  Seasons of manure Means
type application 1995 1996 1997
B Autumn 62.53+0.61 61.78+0.30 63.69+0.78 62.67+0.98
CFM Spring 61.86:091  62.55:0.55  63.59:0.65  62.67+0.97
Spring/Autumn 62.8512.45 61.671+0.33 63.29+0.49 62.60+1.45
Autumn 62.32+0.60 62.46+0.26 62.55+0.66 62.44+0.48
SMFWS? Spring 62.69:0.85  61.74:+0.81  63.1840.87  62.54+0.97
Spring/Autumn 62.2610.56 61.84+0.75 63.611£0.95 62.57+1.04
Autumn 62.65+0.75 61.54+1.11 62.79+0.19 62.33+0.90
cs? Spring 62.52+1.24 62.79+1.68 62.84+0.84 62.72£1.14
Spring/Autumn 62.55+0.92 62.37+£0.22 62.49+0.75 62.47+0.61
Main plot
CFM 62.41£1.41a 62.00+£0.54a 63.52+0.59a 62.65+1.11a
SMFWS 62.42+0.63a 62.02+0.66a 63.11+0.86ab  62.52+0.83a
CS 62.57+0.86a 62.23%1.15a 62.71+£0.59b 62.50+0.89a
Subplot
Autumn 62.50+0.53a 61.9310.72a 63.01+0.73a 62.48+0.79a
Spring 62.36+0.95a 62.36+£1.08a 63.20+0.76a 62.641+0.99a
Spring/Autumn 62.55+1.36a 61.96+0.53a 63.1310.82a 62.55+1.05a
Interaction NS NS NS NS

Main plotxSubplot

Each value represents MeantSD.
" Cattle feedlot manure.

P Compost of pig manure fermented with sawdust.

¥ cattle sturry.
NS : Not significant difference.

and "; Values with different letters in same column are significantly different at the 5% level.
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Table 6. Effects of the types of animal manure and the seasons of their application on

herbage N yields

N Yield (g/ha)

Means
1996 1997

229.1£21.6 297.4+63.4 228.0£69.7
226.8+16.2 247.6+33.8 221.8+344
239.6+£14.0 274.1£23.5 232.3+435
227.1£14.1 223.2£24.1 210.4+29.8
212.1+12.7 191.3£11.8 193.0£21.0
205.5+16.9 239.3+£174 204.7+35.2
247.7£16.6 281.2£31.2 237.6+49.1
227.0£25.0 276.0£124 226.1+46.7
220.2+18.1 248.3%13.6 219.7+34.2

231.9+16.3a 273.1+43.5a 227.4+49.6a
2149+14.6a 217.9+26.5b 202.7+29.1b
231.6£21.4a 268.5+£22.7a 227.8142.8a

234.6+18.2a 267.3+£50.3a 225.4+51.4a
222.0+16.7a 238.3+41.8a 213.6+37.4a
221.8+20.5a 253.9+21.5a 2189+38.1a

Treatment
Manure Seasons (_)f “manure 1995
type application
Autumn 157.6+17.5
CFM" Spring 191.0+29.6
Spring/Autumn 183.3£22.8
Autumn 181.0+28.8
SMFWS? Spring 175.5+24.9
Spring/Autumn 169.4+26.8
os? Autumn 183.9£32.6
Spring 175.4+19.0
Spring/Autumn 190.5+42.8
Main plot
CFM 177.31+25.6a
SMFWS 175.31£23.8a
CS 183.2429.3a
Subplot
Autumn 174.2+26.6a
Spring 180.6122.9a
Spring/Autumn 181.0+29.2a
Interaction NS

Main plotxSubplot

NS NS NS

Each value represents MeantSD.

D Cattle feedlot manure.

2 Compost of pig manure fermented with sawdust.
Y cattle slurry.

NS : Not significant difference.
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Table 7. Effects of the types of animal marure and the seasons of their application on
organic matter(OM) and total nitrogen(TN) contents of the soils at the end of

experiment
Treatment Contents into the soils(%)
Seasons of
Manure type manure application oM ™
CFMY Autumn 3.53+0.21 0.21+0.01
Spring 337+0.31 0.23+0.02
Spring/Autumn 3.32+0.43 0.23£0.01
Autumn 3.33+0.37 0.21+0.01
SMFWS? Spring 3.390.24 0.21£0.02
Spring/Autumn 3.44+0.10 0.22+0.01
Autumn 3.06+0.31 0.22+0.01
cs? Spring 3.0320.02 0.21£0.01
Spring/Autumn 291+0.10 0.20+0.01
Main plot
CFM 3.41£0.30° 0.22+0.01a
SMFWS 3.39+0.23% 0.21:0.01a
cs 3.00£0.17° 0.21:0.01a
Subplot
Autumn 3.31+0.33a 0.21+0.01a
Spring 3.26+0.26a 0.21+0.01a
Spring/Autumn 3.22+0.33a 0.221£0.01a
Interaction NS NS

Main plotxSubplot

Each value represents Mean1SD.

" Cattle feedlot manure.

& Compost of pig manure fermented with sawdust.
¥ cattle slurry.

NS : Not significant difference.

* and ® Values with different letters in same column are significantly different at the 5% level.
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