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Forage Yields of Corn-Oats Cropping System and Soil
Properties as Affected by Liquid Cattle Manure
D. E. Shin, D. A. Kim*, G. J. Park, J. D. Kim*, H. S. Park* and S. G. Kim*

Abstract

A manure management plan is important for all dairy operations. This experiment was conducted to
determine the effect of different nitrogen(N) application rates of liquid cattle manure on the forage quality, N
recovery, and total forage yields of corn-oats cropping system and soil properties at the National Livestock
Research Institute, RDA, Suweon in 1997. Eight treatments consisting of no fertilizer, chemical fertilizer 320kg
N ha~! as urea, the continuous applications of 320, 640 and 960kg N ha~' as liquid cattle manure(LCM), the
residual effects of 200, 400 and 600kg N ha! as liquid cattle manure were arranged in a randomized complete
block design with three replications. Mean plant height of fall sown oats was 70 and 6lcm at the continuous
application and the residual effect plots, respectively. Mean dry matter percent of fall sown oats at the residual
effect plots was higher by 0.9% than that of oats at the continuous application plots, but there were no
differences among all treatments. Mean crude protein(CP), acid detergent fiber(ADF), and neutral detergent fiber
(NDF) contents of fall sown oats at the continuous application plots were higher by 1.0, 1.6, and 3.1%,
respectively, than those of the residual effect plots. Also, there were significant differences among treatments
(P<0.05). Total forage dry matter yields of corn and oats cropping system were ranged from 11,365 to 25,668
kg ha' among the treatments. The yield was orderly ranked as LCM 960kg N ha-'>LCM 600kg N
ha='>LCM 640kg N ha~!'>LCM 400kg N ha-' (P<0.05). Compared with the control, manurial value(MV)
was 158 and 139% for the plot of the LCM 960kg N ha~' and that of the LCM 600kg N ha-', respectively. N
recovery percent of fall sown oats was the highest at the plot of the LCM 200kg N ha~' by 50%, and then was
higher in order of the LCM 400kg N ha~!, LCM 600kg N ha~', and LCM 320kg N ha~!. Contents of
exchangeable cation in the soil of the residual effect plots was higher than that of the continuous application
plots.

These results suggest that the LCM 600kg N ha~' may be the most effective in total forage dry matter yields,
manurial value, N recovery, and utilizing liquid manure N under the corn and oats double cropping system.

(Key words : Liquid cattle manure, Manurial value, N recovery, Residual effect)
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Table 1. Fertilization schedule of the treatment

200-150-150 = 120-150-80kg/hac] F=F0 3 A] L3}
Fet AFERTFEE S5 AAAA A&A

T4 FAEZATE Fo hagd Zrz 320kg(Clyz}

N rate (kg/ha)

Treatment (ooturt-onts) Type of application
NF 0+ 0 No fertilizer
Control 200 + 120 Chemical fertilizer

Cl 200 + 120
cr 200+ O
C2 400 + 240
- s G Liquid cattle manure
C3 600 + 360
Cc3 600 + 0
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Table 2. Changes in plant height of fall sown oats in relation to continuous application and

residual effect

Treatment Sept. 20 Sept. 27 Oct. 4 Oct. 11 Oct. 18 Oct. 25
................................................... CIIL <ov o eemmeme e e e e e et et et e e e e
NF 14.8 18.5 28.2 36.8 413 52.8
Control 15.0 18.3 284 40.9 442 559
Cl 16.7 19.6 324 43.4 49.6 62.1
€2 20.3 24.6 354 53.0 56.6 71.8
C3 19.8 242 40.0 51.6 61.7 76.6
cr 15.6 20.2 30.0 439 50.7 61.4
Cc2 16.4 20.0 29.2 41.3 479 58.1
C3' 173 20.7 332 46.7 532 64.7
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Table 3. Dry matter(DM), crude protein(CP), acid detergent fiber(ADF) and neutral detergent
fiber(NDF) of fall sown oats in relation to continuous application and residual effect

Treatment DM CP ADF NDF
................................................... O +veeneeneeneentan et et eu et e a e
NF 15.8 16.5 17.3 36.9
Control 15.0 23.1 17.1 3738
631 14.9 20.6 19.1 39.4
C2 14.1 19.2 214 428
C3 14.2 234 19.0 41.0
cr 14.0 183 18.1 373
c2 16.5 20.2 17.5 377
c3' 155 18.7 19.1 39.1
LSD(.05) NS 2.9 0.2 0.2
NS : Not significant
o FF2 dzTeld 23.1%AH H& A wE B EATHP<0.05).
£ A 879 Cl, C2, C37o|A Z+2} 206, 192, 23.4% 28} o] sh 2 A= Cherney S(1994)9] 8.1
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Table 4. Total dry matter yield and manurial value of double cropping system(corn+oats) in
relation to continuous application and residual effect

Treatment Corn Oats Total Manurial value
................................. kglha, womsossassinoness i i sintonmran U 7R
NF 9,679 1,686 11.365
Control 17,648 2,766 20,414 100
Cl 16,681 3,242 19,923 95
G2 16,910 4,650 21,560 113
C3 19,909 5,759 25,668 158
Mean 17,833 4,550 22,383 122
Cl' 16,249 2,935 19,184 86
c2' 17,998 3,384 21,382 111
c3 19,511 4,437 23,948 139
Mean 17.919 3.585 21,504 112
LSD(.05) 3,791 5,426

NS : Not significant
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Table 5. Soil chemical analysis before and after the experiment in relation to continuous
application and residual effect(depth : 0~20cm)

Treat- pH T-N NO;- =N NO;"—N Avail. P,0;s Ex. Cation(cmol/kg)
Soil sampled
ment (1:5) (47 e — mg/kg coeeeeeeeees Ca Mg K
Before expt. All plot 6.0 0.13 7.1 29.1 153 6.11 1.29 0.39
After corn harvested All plot 6.0 0.14 8.4 21.9 180 5:62 1.34 0.46
NF 6.3 0.14 8.1 14.4 155 6.16 1.89 0.46
Control 6.1 0.14 8.8 11.6 172 6.53 1.67 0.41
Cl 6.0 0.10 84 12.6 179 5.02 1.39 0.31
C2 6.0 0.14 11.2 11.2 164 4.87 1.52 0.41
After oats harvested
C3 6.1 0.13 11.2 13.3 195 5.86 1.58 0.50
cr 6.4 0.15 6.3 8.4 197 7.43 1.84 0.54
Cc2 6.2 0.16 7.7 23.1 217 5.80 1.63 0.53
c3 6.2 0.15 5.6 13.3 178 6.02 1.56 0.56
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Fig. 1. Nitrogen(N) recovery of fall sown oats
in relation to continuous application
‘and residual effect of liquid cattle
manure.
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