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Effects of Animal Excreta Classification and Nitrogen Fertilizing
Level on Productivity of Pasture Plants and Improvement of
Soil Fertility in Mixed Grassland

Wan Bang Yook and Ki Chun Choi

Abstract

To establish the recycling system of animal manure(AM) for environmental preservation and improve the

utilization of AM, this study was to investigate the effects of the types and nitrogen application rate of AM

0

and

n herbage productivity, efficiency of nitrogen utilization, nutritive value and an increase of soil fertility

in mixed grassland. This sudy was arranged in split plot design. Main plots were the types of

AM(Cattle feedlot manure, CFM; Pig manure fermented with sawdust, PMFS; cattle slurry, CS) and subplots

were the application rate of animal manure, such as 100, 200 and 300kgN/ha.

i
2.

(Key words :

DM yields of herbage were the highest with CS and decreased by application over 200kgN/ha AM.

Crude protein(CP) ontent was the highest with CFM and followed by CS, and the lowest with PMFS, and

increased as application rate of AM increased.

. Nitrogen(N) yields of CS treatment was higher than that of CFM and CS. and increased significantly as
application rate of AM increased(P<0.05).

. The contents of NDF, ADF and TDN was hardly influenced by the types and application rate of AM.

. Organic matter(OM) content in the soil was the highest with PMFS and followed by CFM and the lowest

with CS. OM content increased significantly as application rate of AM increased(P<0.05).

. Total nitrogen content of the soil was not affected by the type of AM, but increased significantly as

application rate of AM increased(P<0.05).
Animal manure, Grassland, Cattle feedlot manure, Pig manure fermented with sawdust, Cattle

slurry, Soil fertility)
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Table 1. Chemical characteristics of the soil used in this experiment
pH TN oM PAZ(V)5 Exchangeable Cations(cmol /kg) C.EjC
(1:5H,0) (%) (g/kg) (mg/kg) K ca Mg Na (cmol /kg)
5.1 0.14 2.22 212.2 4.25 0.68 1.98 0.20 14.3
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Table 2. Effects of the types and application rates of animal manure on herbage DM

yields in the mixed grassland

Treatment Cutting times(DM yield, ton/ha)

M;I::e (I;g;lf:) Ist cut 2nd cut 3th cut 4th cut Total yield
100 3.95+0.21 2.00+ 0.04 1.72£0.05 2.05+£0.32 9.72+0.47
CFM” 200 3.97+0.44 1.99+ 0.15 1.924+0.15 2.09+0.32 9.9740.96
300 4.5840.5 2.20+70.13 1.67+0.18 1.85+0.04 10.3040.38
100 3.6210.34 1.73£ 0.26 1.50£0.10 1.94£0.20 8.80%0.76
PMFS” 200 4.7210.64 2.07+ 0.15 1.8210.09 1.90+0.08 10.51+0.77
300 4.76+0.25 1.85% 0.03 1.69+0.14 2.11£0.10 10.41£0.25
100 4.68%£0.45 211 027 1.64+0.10 1.92+0.14 10.3610.33
CSs? 200 5.20+0.25 1.98+ 0.18 1.73+0.24 2.131£0.22 11.04£0.44
300 5.23+0.89 1.89+ 0.08 1.7240.22 1.75£0.24 10.59+1.25

Manure types
CFM 4.171+0.49b 2.06x 0.14a 1.7710.16a 2.00£0.25a 10.00+0.62a
PMFS 4.37+0.68b 1.89+ 0.21a 1.674+0.17a 1.98+0.15a 9.91+1.00a
CS 5.0410.58a 1.99+ 0.19a 1.70+0.18a 1.93+0.24a 10.66+0.74a

N rate(kgN/ha)
100 4.08+0.56b 1.95+ 0.25a 1.6210.12b 1.9740.21a 9.6310.83b
200 4.63+0.67ab  2.02% 0.14a 1.82+0.17a 2.04£0.23a 10.51£0.80a
300 4.86+£0.62a 1.98+ 0.18a 1.70£0.16ab 1.901+0.21a 10.431+0.68a

Interaction
NS NS NS NS NS

Manure X N rate

Each value represents MeantSD.

a and b; Values with different letters in same column are significantly different at the 5% level.

” Cattle feedlot manure. ” Compost of pig manure fermented with sawdust.

NS : Not significant difference.
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Table 3. Effects of the types and application rates of animal manure on herbage crude

protein(CP) content

Cutting times(CP, %)

Treatment Means
Ist cut 2nd cut 3th cut 4th cut
Manure types
CFM® 11.7240.75a 13.84+0.58ab 13.31£0.90a 10.22+0.72a 12.274£0.59a
PMFS” 11.20+0.44a 13.39+0.68b 12.75£0.77a 10.01£0.59a 11.83+0.48a
Ccs? 11.25+£0.67a 14.11+£0.83a 13.35%£0.79a 10.26+0.45a 12.24+0.55a
N rates (kgN/ha)
100 11.07+0.67a 13.491+0.68a 12.62+0.72b 10.02+0.58a 11.80£0.50a
200 11.43+0.53a 14.10+0.55a 13.47£0.77a 10.08+0.56a 12.27£0.43a
300 11.68+0.67a 13.7510.90a 13.324+0.83ab 10.39+0.62a 12.281+0.63a
Interaction NS NS NS NS NS

Manur X N rate

MeantSD.

a and b; Values with different letters in same column are significantly different at the 5% level.

¥ Cattle feedlot manure.

® Compost of pig manure fermented with sawdust.

< cattle slurry.

NS : Not significant difference.
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Table 4. Effects of the types and application rates of animal manure on herbage N yields

Cutting times(N yield, kg/ha) Total
Treatment .
Ist cut 2nd cut 3th cut 4th cut N yield
Manure types
CFM?® 76.84+12.44a 46.41+3.85a 37.68+£3.27a 32.86+3.62a 193.79%17.64a
PMES” 76.09+£12.71a 40.97£5.10b 35.124+3.87a 31.58+3.49a 183.76+20.24a
Ccs? 88.06+14.83a 45.67t4.41a 35.30+5.00a 31.44£3.85a 200.47+20.68a
N rates (kgN/ha)

100 70.07£10.25b 42.84+6.14a 33.97+3.51b 31.40+4.10a 178.28+£17.12b
200 82.43+11.23a 45.80£2.93a 38.22+3.77a 32.70£3.25a 199.15+15.84a
300 88.48+14.42a 44.40+5.36a 35.91+4.31ab 31.78+3.63a 200.57+£20.36a

Interaction NS NS NS NS NS

Manure X N rate

MeanxSD.

a and b, Values with different letters in same column are significantly different at the 5% level.

? Cattle feedlot manure.

¥ Compost of pig manure fermented with sawdust.

9 cattle slurry.

NS : Not significant difference.

Table 5. Effects of the types application rates of animal manure on herbage NDF content

Cutting times(NDF, %)

Treatment ) Means
Ist cut 2nd cut 3th cut 4th cut
Manure types
CFM” 79.27+£3.52a 81.29+4.49a 78.68+1.05a 67.9412.16a 76.79+1.29a
PMFSY 76.891+3.17a 83.05+1.99a 78.06+2.26a 69.65+3.69a 76.914+1.59a
cs® 77.01£1.35a 834312 81a 78.01+1.85a 68.44+2.77a » 76.72+0.72a
N rates(kgN/ha)
100 75.88+2.77b 81.95+3.70a 79.05+0.75a 68.651+3.06a 76.38+0.94a
200 77.68+1.14ab 83.45+3.29a 77.75+1.89a 68.15+3.24a 76.75+1.23a
300 79.6013.39b 82.37+2.98a 77.95+2.16a 69.24+2.68a 77.294+1.37a
Interaction NS NS NS NS NS

Manure X N rate

Mean+SD.

a and b, Values with different letters in same column are significantly different at the 5% level.

? Cattle feedlot manure.

* Compost of pig manure fermented with sawdust.

 cattle slurry.

NS : Not significant difference.
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Table 6. Effects of the types and application rates of animal manure on herbage ADF

content
Cutting times(ADF, %)
Treatment Means
Ist cut 2nd cut 3th cut 4th cut
Manure types
CFM” 33.461+2.46a 37.62+1.28a 38.32+047a 32.2240.63a 35.40+0.61a
PMFSY 34.25+0.93a 38.32+1.28a 38.00£0.79a 33.25+1.17a 35.95+0.36a
cs? 34.85+1.30a 37.67%£2.09a 37.67+1.39a 33.16%1.49a 35.83+0.83a
N rates(kgN/ha)
100 33.79£1.32a 38.30+1.32a 38.11£0.82a 33.56+1.50a 35.94+0.80a
200 34.74+091a 37.82%1.84a 37.81%+1.19a 32.79+1.15ab 35.78+0.52a
300 34.03+2.56a 37.49%1.58a 38.061+0.93a 32.28+0.46b 35.46+0.59a
Interaction NS NS NS NS NS

Manure X N rate
Mean+SD.
a and b; Values with different letters in same column are significantly different at the 5% level
* Cattle feedlot manure.
¥ Compost of pig manure fermented with sawdust.
 cattle sturry.
NS : Not significant difference.

Table 7. Effects of the types of animal manure and their N-application rates on herbage
TDN content

Cutting times(TDN, %)

Treatment Means
Ist cut 2nd cut 3th cut 4th cut
Manure types
CFM® 62.47+1.94a 59.18x1.01a 58.63+0.37a 63.45+0.50a 60.93+£0.48a
PMFS” 61.84+0.73a 58.63+1.0la 58.88+0.63a 62.63+0.92a 60.491+0.29a
CS? 61.37%1.03a 59.14+1.65a 59.14+1.10a 62.70+1.17a 60.58+0.66a
N rates(kgN/ha)
100 62.20+1.04a 58.64+1.04a 58.79+0.65a 62.39+1.18b 60.5010.63a
200 61.45+0.72a 59.02+1.45a 59.031+0.94a 63.00+£0.91ab 60.62+0.41a
300 62.01£2.02a 59.28+1.25a 58.83+0.73a 63.40+0.36a 60.88+0.46a
Interaction
Manure X N rate NS NS NS NS NS
Mean+SD.

a and b, Values with different letters in same column are significantly different at the 5% level.
¥ Cattle feedlot manure.

" Compost of pig manure fermented with sawdust.

© cattle slurry.

NS : Not significant difference.
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Table 8. Effects of the types and application

rates of animal

manure on organic

matter(OM) and total nitrogen(TN) contents of the soils at the end of experiment

Treatment Contents into the soils(%)
Manure types (T(gi\?}ﬁzs:) oM N
100 3.00£0.21 0.254+0.03
CFM? 200 3.26+0.32 0.25+£0.03
300 3.43%0.15 0.2310.02
100 3.15+0.22 0.25+0.01
PMFS” 200 3.36£0.05 0.26£0.01
300 2.97+0.06 0.27+0.02
100 3.07£0.03 0.26+0.03
Ccs® 200 3.07+0.18 0.27£0.03
300 4.031+0.28 0.27+£0.01
Manure types
CFM 3.23+0.28b 0.25£0.02a
PMFS 3.52+0.44a 0.26+0.02a
CS 3.03+0.11ab 0.26+0.02a
N rates (kgN/ha)
100 3.07£0.17b 0.24+0.03b
200 3.23+0.23ab 0.26+0.01ab
300 3.481+0.49a 0.27+0.02a
Interaction NS NS

Manure X N rate

Each value represents Mean+SD.

a and b; Values with different letters in same column are significantly different at the 5% level.

¥ Cattle feedlot manure.
NS : Not significant difference.
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