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Summary

Many farmers apply cattle slurry on grassland, often in excess of crop N requirements, resulting in

groundwater contamination. Our research objective was the development of grassland management systems that

reduce undesirable sideeffects on other compartment of the ecosystem.

Field experiment was conducted during 1991 ~1993 on sandy loam soil at Allgdu south western Germany.

Different sets of conditions were tested such as : zero fertilization, reduced slurry application(120kg N ha™' yr™'),

intensive slurry application(conventional slurry application, 240kg N ha

-1

, yr 7). The plots of the reduced slurry

application had no significant effect on dry matter yields, digestible dry matter and net energy of herbage. Dry

matter yield of zero fertilization was significantly lower than that of usual slurry application, however the con-

tent of Ca and Mg in herbage tended to increase. We conclude that reduced slurry application can be appljed on

grassland without adverse effects on dry matter production and quality of herbage.
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Table 1. Soil chacteristics at 10cm depth be-
fore field experiment

Total P,0s K0 MgO

pH C (%)
M%) mg 100g soil (CAL method)

57 40 044 220 28.0 13.0

Schur(1989)¢] 93l AP XL 60\d o] 24
2 o] g8t & JJdA A olt} o] (A A&
AFA0E H2AZ o]&HIL oy A A4
Ex 452 w8 s Ao

2. NEEF 71dx=d

AgEF Ay Bde dgd
1,250 mm 24 v|23 23 7|22 72TE 7]
AT ABEZY IS ARE ARE ) BX &
AF N4 BE7) ) At FA &5 ABL F
ABxgel Ao 7)o Mt a9 1% gt
Alg 249 48T 71 &L 1919 59 66T, 1992
WEo] 74CE 7158y B2 4F & #
EE Jetddon #E9 487|% FA FESH T

29 FFo] o] Foi Rt

ol
gt o

rlo

[o]
S

o
-

3. M2l & AMET Hix|

o B AR AETHA: ETF 240
kg Nha)o}h 4Ry 7 AlET(A: d3F 120 ke

N/ha), 58] TH(A) T 3708 HeETE Fof Fay 4
B0 g ¥ uf 233t

°C 1 991 mm/Month
25 250
20- 1200
15 4 1150
10 100
5—% -50
0 \/ 0
-— 5 T T T T T T T T T T T T - 50
) mm/Month
1992
25 1250
20| & F200
R
154 150
72 RS
10 5 B 1100
K K
54 1 B 150
0 e R 0% D% %% 0
/
-5 . : 50

Jun. Aug. Oct. Dec.

L —— Average temp. & Monthly precipitation

Fig. 1. Temperatur and the amount of rainfall
of the experiment field
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Table 2. Botanical composition under different cattle slurry application

1991 1992 1993
Plant Group
Ao A, A, A A, Ao A, A,
Grasses 58 67 67 73 76 7 76 81
Legumes 23 20 21 2 15 14 16 15 11
Herbs 19 13 13 12 10 13 9 8

Ag:none, A;:1/2 usual, A, usual
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Fig. 2. Dry matter yield under different slurry
application
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Table 3. Crude protein(XP), crude fibre(XF), in vitro digestible dry matter(lVDDM), net energy
value(NEL) of pasture mixture under the different slurry application.

1991 1992
A A A, GD 5% Ao A A, GD 5%
XP (%) 19.98 19.49 19.14 N.S. 20.12 20.17 20.30 NS.
XF (%) 17.76 19.23 20.18 1.0 19.63 20.76 2127 1.57
IVDDM (%) 77.08 76.75 76.16 N.S. 76.11 74.93 75.17 NS.
NEL(MJ/kg) 6.49 6.66 6.42 N.S. 6.40 6.26 627 N.S.
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Fig. 3. N content in herbage under different
slurry application
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Fig. 4. P, K, Ca, Mg content in plant with different slurry application
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Fig. 6. P, K, Ca, Mg uptake under different slurry application
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Table 4. N balance under three cattle slurry levels

Input (N-Fertilization) Output (N-uptake) Balance
Treatment
1991 1992 1991 1992 1991 1992
Ay 0 0 345 319 —345 -319
A, 104 128 386 412 —282 -284
A, 208 256 391 474 —183 -218
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Table 5. Effect of cattle slurry application on soil chemical properties.

Before 1991 1992

Exp. A, A, A, GD 5% A, A A, GD 5%
pH 5.7 52 52 5.2 N.S. 5.3 5.2 52 N.S.
P,0s 220 10.4 14.1 14.0 23 83 104 11.5 24
K,0O 28.0 9.8 13.3 19.4 6.2 5.9 9.1 13.5 1.8
Mg 13.0 9.1 109 11.2 0.9 7.7 9.4 10.8 0.89
Nt(%) 0.44 0.38 0.38 0.38 N.S. 0.34 0.33 0.35 N.S.
Cy(%) 4.0 3.44 3.48 3.53 N.S. 3.12 3.16 3.36 0.17

# P,0s, K;0, Mg : mg/100g soil (CAL method)
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