Perennial energy crops and organic
fertilization increase soil biological activity
and soil fertility on sandy substrate
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INTRODUCTION

RESULTS

The extensive cultivation of the perennial
energy crop Sida hermaphrodita in
combination with biogas digestate used as an
organic
fertilizer
and
legume
intercropping employing Medicago sativa
are discussed as a more sustainable alternative
to the intensive cultivation of maize mono
cropping for energy purposes on light and
sandy soils.
Perennial cropping systems leave the soil
undisturbed for years and the continuous
amendment of the soil with organic matter via
organic fertilization increases the carbon
content of the substrate. Both factors bare a
high potential benefit for soil biodiversity.
Additionally, the overall biodiversity benefits
from the fact that perennial energy crops grow
without need for chemical pest control and
produce flowers with nectar and pollen for
pollinating organisms.

The presented data result from a three year
outdoor mesocosm-experiment.
Sida hermaprodita and intercropped M. sativa
were continuously cultivated on light and
sandy substrate and received fertilization via
biogas digestate or mineral NPK as control.

Yield advantage

Soil parameters
carbon mass
fraction
2014
2016
Control
0±0
0.1 ± 0
0.7 ±
Digestate 0.3 ± 0.1
0.5
NPK
0.1 ± 0 0.2 ± 0

pH
2016
7.4 ± 0.1
6.9 ± 0.1
6.9 ± 0.1

• The carbon mass fraction was strongly
increased by organic fertilization.
• Fertilization generally turned the pH slightly
acidic.

Nitrogen fixation

Control

Ndfa(%) Ndfa(mg mesocosm-1)
74 ± 4
106 ± 27

Digestate

49 ± 5

1390 ± 83

NPK

2±1

38 ± 3

Ndfa: Nitrogen derived from atmosphere

Fig. 1. Scheme

• Respiration of soil life and the dose of
organic
amendment
are
positively
correlated.

• M. sativa growing in organically fertilized
mesocosms showed highest nitrogen fixation
rates
Respiration

• The yield advantage of organic- over mineral
fertilization increases with time

CONCLUSION
The combination of perennial crop, legume
intercropping and organic fertilization:
 Increases the soil carbon content
 Increases soil life respiration and nitrogen
fixation rate
 Increases the yield advantage over time
 Results in an overall increase of soil
fertility
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