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Effect of the Application of Cattle Slurry on Productivity and

Soil Organic Matter of Rye and Rye-Red Clover Mixture
Yeun Sik Choi, Min Woong Jung, Ki Choon Choi* and Wan Bang Yook

ABSTRACT

This study was conducted to investigate the effects of the cropping system of forage crops and
application of cattle slurry on productivity of forage crops and soil fertility. The field experiments were
conducted on the silt clay loam at Gongiam, Kwangju, Kyung-gi province in Korea for two years. This
study was arranged in split plot design with three replicates. Main plots were the cropping systems, such
as single crop and mixed crops. Subplots were the application rate of cattle slurry, such as 0, 150 and
300 kg N/ha. The yields of dry matter (DM) and nitrogen (N) were hardly influenced by the cropping
system, whereas DM and N yields enhanced as increasing the rates of cattle slurry application (p<0.05).
The contents of crude protein (CP) and total digestible nutrients (TDN) were hardly influenced by the
cropping system, whereas CP content increased as increasing the rates of cattle slurry application (p<0.05).
TDN was not differentially influenced by cattle slurry application. Neutral detergent fiber (NDF) and acid
detergent fiber (ADF) contents were hardly influenced by the cropping system and application of cattle
slurry. Organic matter (OM) content in soil samples collected at the end of the experiment were
remarkably higher than those in the beginning of the experiment. The OM content of soil was significantly
increased by application of cattle slurry (p<0.05).

(Key words : Rye, Red clover, Cattle slurry, Cropping system, Organic matter)
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Table 1. Chemical characteristics of the soil used in this experiment

Exchangeable Cations

pH oMY= P,0s " CEC**
(cmol/kg) N
(1:5H,0) (%) (ppm) K Ca Mg Na (cmol’/kg)
5.66 1.72 35.04 0.12 2.54 1.98 0.05 6.80
*OM : organic matter.

** CEC : cation exchange capacity.
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Table 2. Effect of the cropping system and of cattle slurry application on the content yields
of dry matter(DM) yield in rye and rye-red clover mixture

Cropping system cs* DM (ton/ha) Mean
(kg N/ha) 1st Year 2nd Year
0 1.89+0.09 2.15+0.12 2.02+0.04
Single 150 5.05+0.29 3.77+0.27 4.41+0.27
300 6.71+0.64 4.67+0.12 5.69+0.34
. 0 1.85+0.57 1.85+0.21 1.85+0.29
Mixed 150 4.46£0.62 3.74£0.03 4.1040.30
300 6.16+0.74 4.41+0.14 5.28+0.38
Main plot Cropping system
Single 4.55+2.15 3.53+1.12 4.04+1.63
Mixed 4.16+1.96 3.34+1.16 3.75x1.54
Subplot CS-N rate (kg N/ha)
0 1.87+0.37° 2.00+0.22° 1.94+0.21°
150 4.76+0.54° 3.7640.17° 4.26+0.31°
300 6.44+0.69° 4,54%0.19% 5.49+0.39%
Interaction effects NS** NS NS

Main plot x Subplot

*CS : Cattle slurry **NS : Non significant.

Ehe data represent the means = SD of the three experiments.
*>¢ Values with different letters in same column are significantly different at the 5% level (p<0.05).
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Table 3. Effect of the cropping system and cattle slurry application on the contents of crude

protein (CP) and total digestible nutrients(TDN) in rye and

rye-red clover mixture

Cropping CS* CP (%) TDN*** (%)
system (kg N/ha) 1st Year 2nd Year Mean Ist Year 2nd Year Mean
0 9.40+0.18 8.26+0.46 8.84+0.30  57.73t1.48  52.79+0.99 55.26+0.34
Single 150 12.04+0.55 9.65+0.61 10.84+0.55  57.95+0.96  53.38+0.38 55.67+0.41
300 14.67+£1.09 11.19+1.77 1293+1.11  55.44+1.17 53.33+2.14 54.38+1.48
0 10.36£0.92  8.57+0.51 9.46+0.67 58.71+1.69  55.43+1.26 57.07+0.63
Mixed 150 12.66+£0.59 11.11+1.09 11.88+0.84  58.03+1.57  53.72+1.65 55.87+1.61
300 15.30+0.62 11.98+1.22 13.64+0.34  56.53+2.31  54.19+0.74 55.36+1.19
Main plot Cropping system
Single 12.04+2.36  9.70+1.60 10.87+1.88  57.04+1.60 53.17+1.23 55.10+0.97
Mixed 12.7742.23 10.55+1.76 11.66+1.90 57.75+1.89  54.45+1.34 56.10+1.29
Subplot CS-N rate (kgN/ha)
0 9.88+0.79° 841+0.47° 9.15+058° 58.22+152° 54.11+#1.77 56.16+1.09
150 12.35+0.61° 10.38+1.13" 11.36+0.85° 57.99+1.16° 53.55+1.09 55.77+1.05
300 14.99+0.86" 11.59+1.43% 13.29+0.83° 55.98+1.74° 53.76+1.51 54.87+1.32
Interaction effects
Main plot x NS** NS NS NS NS NS
Subplot
*CS : Cattle slurry, **NS : Non significant, ***TDN=88.9—(0.79xADF).
The data represent the means + SD of the three experiments.
¢ Values with different letters in same column are significantly different at the 5% level (p<0.05).
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Table 4. Effect of the cropping system and cattle slurry application on the contents of
neutral detergent fiber (NDF) and acid detergent fiber (ADF) in rye single and
rye-red clover mixture

Cropping CS* NDF(%) Mean ADF (%) Mean
systtem (kg N/ha)  1st Year ~ 2nd Year 1st Year 2nd Year
0 82.71+3.16 81.27+0.55 81.99+1.72 39.46+1.87  45.71+1.26 42.58+0.43
Single 150 80.57+2.68 83.50+1.60 82.04+1.77 39.18+1.22  44.96+0.48 42.07+0.52
300 84.16+2.41 81.62+0.72 82.89+1.56 42.36+1.48  45.03+2.70 43.70+1.87
0 73.96+3.01 80.10+1.42 77.03+1.64 38.22+2.13  42.37+1.60 40.29+0.80
Mixed 150 78.83+2.57 80.73+0.76 79.78+1.03 39.08£1.98  44.53+2.09 41.81+2.03
300 79.17+5.18 81.89+2.83 80.53+2.55 40.98+2.92  43.93+0.93 42.46+1.50
Main plot Cropping system
Single 82.48+2.86 82.13+1.39 82.31+153 40.33+2.03 4523+1.55 42.78+1.23
Mixed 77.32+4.12 80.91+1.81 79.11+2.26 39.43+2.39  43.61+1.70 41.52+1.64
Subplot CS-N rate (kg N/ha)
0 78.33+5.53 80.68+1.16 79.51+3.10 38.84+1.92  44.04+2.24 41.44+1.38
150 79.70+2.53 82.12+1.89 80.91+1.79 39.13+1.47  44.74+1.37 41.94+1.33
300 81.67+4.53 81.76+x1.85 81.71+2.29 41.67+2.20 44.48+1.91 43.08+1.66
Interaction effects NS* NS NS NS NS NS

Main plot x Subplot

*CS : Cattle slurry **NS : Non significant.
The data represent the means + SD of the three experiments.

—242—



Choi et al.: Cattle Slurry Application Between Rye and Rye-red Clover Mixture

Table 5. Effect of the cropping system and cattle slurry application on organic matter (OM)
content of soil in rye single and rye-red clover mixture by the cropping system and

cattle slurry application

Cropping cs? Organic matter (%) Mean
system (kg N/ha) 1 st Year 2 nd Year
Single 0 1.66+0.18 2.06+0.18 1.86+0.00
150 1.74+0.16 2.21+0.06 1.91+0.11
300 2.00+0.26 2.25+0.06 2.13+0.13
0 1.85+0.31 2.18+0.23 2.02+0.20
Mixed 150 2.03+£0.32 2.23+0.21 2.13+0.25
300 2.20+0.33 2.33+0.14 2.260.23
Main plot Cropping system
Single 1.80+0.24 2.17+0.13 1.9740.15
Mixed 2.03+£0.31 2.25+0.18 2.14+0.22
Subplot CSY-N rate(kgN/ha)
0 1.76+0.25" 2.12+0.20 1.94+0.15"
150 1.88+0.27° 2.22+0.14 2.02+0.21°
300 2.10+0.29° 2.29+0.10 2.20+0.18°
Interaction effects NS? NS NS

Main plot x Subplot

*CS : Cattle slurry ** NS : Non significant.

The data represent the means + SD of the three experiments.
3+ values with different letters in same column are significantly different at the 5% level (p<0.05).
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