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The main problems of revegetation in 
limestone quarries

• Natural colonization is slow especially in 
Mediterranean area.

• Seeding is a difficult process because of the 
poor physical and chemical quality and the 
low biological activity of the soil.

• Mulching practice is necessary in order to 
create a proper seedbed for seed 
germination.



The advantages of grass species

• Protect the soil from erosion and reduce the 
high temperatures that developed in such 
sites.

• Survive in highly stressfull environments 
because of their ability to develop 
physiological and morphological adaptation 
mechanisms to environmental factors.



The objective of this study was to 
compare the establishment and 
survival of different grass species 
and cultivars on different mulching 
practice in a limestone quarry



Study area

• Location: The quarry of cement factory 
“TITAN”, Thessaloniki, North Greece.

• Climate: Mediterranean semiarid with cold
winters.

• Natural vegetation: Shrubs of Quercus
coccifera and herbacious
species of Poaceae.



The experiment

• Approximately 10 cm local topsoil was 
applied

• 30 g seed for each plant species was sown in 
a plot area of 1 m2

• The experimental plots were arranged in a 
completely randomized design with three 
replications



The phytotechnic treatments

• Bare soil, without any additive (BS)

• Powder of bentonite 20 g/m2 (BE)

• Powder of bentonite and lay of straw (BE-S)

• Lay of straw saturated with water-soluble 
asphalt emulsion (AS-S)



The grass species:

Agropyron cristatum

Agropyron desertorum

Lolium perenne



Phalaris aquatica

Festuca 
arundinacea



Dactylis glomerata

1.Palestina

2.Perouvia

3.Chrysopigi



Measurements

• Germination rate (%).
• Plant density (number of plants per square 

meter) from March to July.
• Vegetation cover (%) at the end of the 

growing season.
• The percentage of survival = (1-b/c)X100

b=the number  of plant that establish at the 
beginning of the growing season.
c= the number of plant that survived at the 
end of the growing season.





22.018.410.610.0Mean

12.216.417.18.37.1Dactylis glomerata var. 
chrysopigi

20.13617.36.9Dactylis glomerata var. 
perouvia

15.217.325.76.911.1Dactylis glomerata var. 
palestina

18.620.132.013.19.2Phalaris aquatica
5.24.79.442.8Festuca arundinacea

29.222.142.327.624.6Lolium perenne
4.45.66.92.52.7Agropyron desertorum

19.725.125.715.512.7Agropyron cristatum

AS-SBE-SBEBS
MeanTreatmentsSpecies

Germination rate (%)



Density (number of plants/m2)

8869901961215396Mean

8314109621076459145616Dactylis glomerata var. 
chrysopigi

985413455124183690Dactylis glomerata var. 
perouvia

10872127671308784529182Dactylis glomerata var. 
palestina

10242118601219798837026Phalaris aquatica
29274252450112771679Festuca arundinacea

1255312026124471550610234Lolium perenne
99411631446766602Agropyron desertorum

41684466529234773437Agropyron cristatum

AS-SBE-SBEBS
MeanTreatmentsSpecies



Vegetation cover (%) at the end of the growing season

29232314Mean

3242234420Dactylis glomerata var. 
chrysopigi

21272730Dactylis glomerata var. 
perouvia

3842404030Dactylis glomerata var. 
palestina

666100Phalaris aquatica
1919202015Festuca arundinacea
2525302520Lolium perenne
234330017Agropyron desertorum
142841510Agropyron cristatum

AS-SBE-SBEBS
MeanTreatmentsSpecies



Survival (%) at the end of the growing season

2.22.12.71.4Mean

2.72.42.54.31.6Dactylis glomerata var. 
chrysopigi

0.60.40.50.9Dactylis glomerata var. 
perouvia

2.41.92.03.81.7Dactylis glomerata var. 
palestina

1.01.20.61.90,5Phalaris aquatica
2.33.42.81.41.7Festuca arundinacea
1.72.11.52.11.3Lolium perenne
3.74.34.05.11.5Agropyron desertorum
2.22.02.52.51.7Agropyron cristatum

AS-SBE-SBEBS
MeanTreatmentsSpecies



Conclusions

• Mulching with AS-S and BE-S enhanced the 
seed germination and the growth of the 
seedlings. However, the plants survived 
better on BE than the other treatments.

• Despite their poor germination rate and 
first growth A.de and the cultivars Palestina
and Chrysopigi of D.gl had high survival 
rate at the end of growing season.



• The high germination rate and plant density 
at the beginning of growing season did not 
favor the plant survival at the end of the 
growing season, probably because of high 
competition among them for water and 
nutrients.

• Moreover, the selection of the proper 
cultivars it seems that is equally or more 
important than the species selection.



• Generally, grass species adaptation in the 
specific edaphoclimatic conditions of a 
quarry is positively related with the drought 
resistance of the species. Thus, the selection 
of drought resistance species and among 
them the most drought resistant cultivars it 
could be an effective practice for the 
revegetation of such areas.




