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Influence of Different Fertilizer Management on Forage
Production and Botanical composition

Jong-Won Ryoo* and Helmut Jacob**

Summary

The effects of different fertilizer management on herbage production and botanical composition were

determined. Field experiments were conducted during 1991~1993 on sandy loam soil at Allgau south western

Germany under variabling fertilizer management; cattle slurry, NPK, PK chemical fertilizer management and

zero fertilization.

The dry matter yield of forage was the highest in the plot of mineral fertilizer and lowest in the plot of

without fertilization. The dry matter yield of P-K application was higher by 1.2 ton than that of without

fertilization. The content of crude protein, crude fibre, digestible dry matter yield, net energy and nitrogen

content of plants was not significantly different among different fertilizer management. N uptake of plants was in
the order NPK chemical fertilizer (347kg N/ha) > cattle slurry (337kg N/ha) > P-K chemical fertilizer (325kg

N/ha) > without fertilization (315kg N/ha).
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Table 1. Soil chacteristics at 10cm soil depth of experiment field before experiment.

P,0; K,0 MgO
pH C (%) total N (%)
mg/100g soil (CAL method)
57 4.0 0.44 22.0 28.0 13.0
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Fig. 1. Dry matter yield under the different fertilizer management.
*NPK(CS) : cattle slurry, NPK(CF) : NPK chemical fertilizer.
PK : PK chemical fertilizer, O : without fertilization.
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Table 2. Estimate of mineral content in herbage from near infrared reflectance spectroscopy

(NIRS) analysis.

1991 1992
parameter

standard error r standard error r

N (%) 0.10 097 0.09 0.98

P (%) 0.02 0.90 0.03 0.89

K (%) 0.14 0.95 0.23 0.90

Ca (%) 0.06 0.90 0.07 0.91

Mg (%) 0.02 0.92 0.02 0.92
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Table 3. Botanical composition under different fertilizer application.

year 1991 1992 1993
NPK* NPK NPK NPK NPK NPK
Treatment PK 0 PK 0 PK 0
(CS) (CH (Cs) (P €s) (P
Grasses 73 72 72 71 77 81 71 74 77 81 69 66
Legumes 17 18 18 19 16 14 21 17 13 9 21 18
Herbs 10 10 10 10 8 9 8 9 10 9 11 16
Dact. glom - - - - 5 3 4 4 7 5 5 4
Lolium p. - - - - 42 52 45 52 36 46 33 34
Poa triv - - - - 25 23 20 18 29 24 22 24
* NPK(CS): cattle slurry, NPK(CF): NPK chemical fertilizer, PK : PK chemical fertilizer, O: without fertilization.
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Fig. 2. N content in herbage under different fertilizer management.
* NPK(CS) : cattle slurry, NPK(CF) : NPK chemical fertilizer.
PK : PK chemical fertilizer, O : without fertilization.
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Table 4. Crude protein(XP), crude fibre(XF), in vitro digestible dry matter (IVDDM), Net energy
value(NEL) of pasture mixture under the different fertilizer management.

year 1991 1992
NPK* NPK GD NPK NPK GD

Treatment PK PK
(CS) (CF) (5%) (CS) (CH (5%)
XP (%) 19.17 19.92 18.81 19.08 n.s. 18.92 19.27 19.55 19.03 n.s.
XF (%) 20.13 20.52 20.40 20.86 n.s. 21.88 22.96 20.51 21.32 ns.
IVDDM (%) 75.12 74.52 78.84 75.68 n.s. 7825 72.99 73.06 74.64 n.s.
NEL (MJ/kg) 6.28 6.22 6.29 6.36 n.s. 6.11 6.07 6.17 6.26 ns.

* NPK(CS) : cattle slurry, NPK(CF) : NPK chemical fertilizer.
PK : PK chemical fertilizer, O : without fertilization.
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Fig. 3. P, K, Ca, Mg content in herbage under different fertilizer management.
* NPK(CS) : cattle slurry, NPK(CF) : NPK chemical fertilizer.
PK : PK chemical fertilizer, O : without fertilization.
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Fig. 4. N uptake under different fertilizer management.
* NPK(CS) : cattle slurry, NPK(CF) : NPK chemical fertilizer.
PK : PK chemical fertilizer, O : without fertilization.
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Fig. 5. P, K, Ca, Mg uptake under different fertilizer management.
* NPK(CS) : cattle slurry, NPK(CF) : NPK chemical fertilizer.
PK : PK chemical fertilizer, O : without fertilization.
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