
6/5/2020 Adding another dimension: Temporal development of the spatial distribution of soil and crop properties in slow-forming terrace systems - ScienceDirect

https://www.sciencedirect.com/science/article/abs/pii/S0167880919301252 1/4

Get rights and content

Agriculture, Ecosystems & Environment
Volume 283, 1 November 2019, 106543

Adding another dimension: Temporal development of the spatial distribution of soil and crop
properties in slow-forming terrace systems
Kraemer, Nadine , Dercon, Gerd , Cisneros, Pedro , Arango Lopez, Felipe , Wellstein, Camilla 

Free University of Bozen-Bolzano, Italy
Soil and Water Management & Crop Nutrition Laboratory, Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture, Seibersdorf, Austria
Universidad de Cuenca, Ecuador

Received 31 October 2018, Revised 29 April 2019, Accepted 1 May 2019, Available online 9 July 2019.

Show less

https://doi.org/10.1016/j.agee.2019.05.002

COVID-19 campus closures: see options for getting or retaining Remote Access to subscribed content

a b c a a

a

b

c

Outline Get Access Share Export

https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0167880919301252&orderBeanReset=true
https://www.sciencedirect.com/science/journal/01678809
https://www.sciencedirect.com/science/journal/01678809/283/supp/C
https://doi.org/10.1016/j.agee.2019.05.002
https://www.sciencedirect.com/remoteaccess
https://www.sciencedirect.com/


6/5/2020 Adding another dimension: Temporal development of the spatial distribution of soil and crop properties in slow-forming terrace systems - ScienceDirect

https://www.sciencedirect.com/science/article/abs/pii/S0167880919301252 2/4

•

•

•

Previous Next 

Highlights
Slow forming terraces decreased their slope by more than 50% in two decades and
thus serve the purpose of soil conservation.

Initial strong spatial heterogeneity of soil chemical parameters (macronutrients,
SOM and pH) significantly decreased after 17 years using chicken manure.

Initial spatial heterogeneity in crop productivity was equalized after 17 years.

Abstract
The cultivation of marginal land in the Andes makes it one of the hot-spots of soil erosion. Since the 1980s an alternative soil conservation
method denominated “slow-forming terraces” has been introduced to the area, since it is not labour or cost intensive and therefore more
likely to be applied by the small-holder farmers. Research investigating the short-term effect on soil properties and crop productivity in these
terrace systems showed reason for concern regarding the sustainability of the method, since there were position-dependent drops in crop
productivity and related soil properties especially on shallow soils. Here, we investigate in the same terrace systems the temporal change of
the observed properties 21 years after establishment. The terraces are managed by subsistence farmers and thus provide a valuable insight: if
the spatial heterogeneity disappears, this renders slow-forming terraces agronomically sustainable in the long-term. Our results show a
significant improvement of soil properties in general and furthermore to most extent a disappearance of the spatial heterogeneity in plant
properties. These findings outline that the initial disadvantages of this soil conservation practice can be overcome in the long-term making
slow-forming terraces a valuable measure for soil conservation and a sustainable system for small-holder subsistence farming. A support in
farm planning, informing about both short- and long-term agronomic effects, while also considering social, economic and
cultural/traditional aspects, could increase the adoption and maintenance of conservation measures and also symbiotically increase family
income.
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