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Quarrying activities have significant visual impact resulting from soil 
depletion and deep alteration of the original relief. Recent government policy 
demands the rehabilitation of the disturbed areas and restoration of the 
landscape adopting an ecological approach. 
The primary problem is the lack of soil, and one of the main challenges is to 
create a substrate that allows plant growth and nutrient cycling. The 
substrates usually used in quarry revegetation processes are often of poor 
quality (e.g. low water holding capacity, low organic matter and nutrient 
concentrations, high stoniness)

This work assessed the effects of an organic amendment 
on the establishment and maintenance of soil struct ure 
on its fertility and on plant performance.  Its rol e in 
accelerating the recovery of the degraded area and 
favouring its integration in the natural landscape was 
also evaluated.

Urban solid waste compost(USWC) was applied in an experimental plot in a limestone quarry (Serra da Arrábida, Mediterranean-type-
ecosystem), to test for improvement on physical, chemical and microbiological characteristics of the substrate. 

Vegetation cover, biomass and growth parameters

After 1 year, the addition of compost improved soil  organic matter, total N and P as well as microbial 
biomass, richness and activity. Soil enzymatic acti vities related with organic matter decomposition 
were also enhanced, which probably allowed an incre ase in soil nutrient availability.  

Soil Texture

Chemical characteristics

Physical characteristics

Biological characteristics

ÖÖÖÖCompost addition improved soil biological quality

Fig. 1

Decomposition rates were assessed with bait 
Lamina (Fig. 1)

At each site, 16 bait lamina were inserted in the soil 
of the experimental plots and in the surroundings of 
the quarry (natural vegetation) (Fig 2). At the end of 
a fixed period of time lamina were withdrawn and 
open holes counted. The results are presented in 
Fig. 3.

ÖÖÖÖThe addition of compost (P2) substantially increased the rate of 
decomposition in relation to the soil without compo st (P1)

ÖÖÖÖHowever it was still much lower than in the natural ecosystem

ÖÖÖÖCompost addition had no effect on soil texture

ÖÖÖÖBUT increased: [P], [organic matter] [N] and 
Soil electrical conductivity

ÖÖÖÖAnd decreased: Soil apparent density
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Soil physical, chemical and biological parameters

Decomposition rates

Introduction Experimental Plots 

Measurements

Results – May 2006

Soil water tension, conductivity and water holding capacity estimated with the program Hydraulic Properties
Calculator based on soil texture, organic matter, gravel conte nt, salinity, and compaction 
http://www.ars.usda.gov/ba/anri/hrsl/ksaxton
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natural

Fig. 2
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Fig.3

Soil

Vegetation – Herb and shrub species

Plantation

Local woody species: Pinus halepensis, 
Juniperus phoenicea, Quercus faginea, Q. 
coccifera, Ceratonia siliqua, Olea europaea and
Pistacia lentiscus

PLOTS

P1 - stockpiled topsoil and marl

P2 - stockpiled topsoil and marl 
+ compost (proportion of 3:1 marl:USWC, v:v).

Hydroseeding

Commercial herbs: Dactylis glomerata, Festuca 
arundinacea, Brachypodium phoenicoides 
(Gram); Lotus corniculatus, Trifolium repens 
Anthyllis vulneraria, Dorycnium pentaphylum 
(Leg); Sanguisorba minor (Ros); Helichrysum 
stoechas (Comp)

Woody species
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operating during Summer.
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ÖÖÖÖCompost addition improved plant height

• The addition of compost had a much higher impact on  the biological soil 
characteristics than on the physical soil propertie s.

• This improvement was more reflected on the growth o f planted woody species 
than on the sown herbs.

• Soil and plant monitoring over the next years will contribute to understand if 
the observed changes are transient and/or if furthe r effects occur. 

Conclusions

April 2005

Herbaceous Total  Biomass  (%)

Herbaceous Green  Cover (%) / Height 

Plot installation
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February 2005

Values of summer 2006.  

ÖÖÖÖno significant differences in total herb cover between  plots 

ÖÖÖÖCompost addition improved green biomass of legumes species and 
grasses mainly Dactilys glomerata
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Determination of herbs cover and 
biomass in summer 2006  
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