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Abstract 
This thesis deals with the possible continuation of the reclamation and ecological restoration of the 

Olšany quarry. Its main objective is to increase the biodiversity of the quarry and thus increase its 

biological attractiveness. The biological part of the project will include the reduction of Calamagrostis 

epigejos, Robinia pseudoacacia and Populus nigra. The suppression of C. epigejos will be done with 

help of Rhinanthus alectorolophus  and by pulling out of them, which would be used also by the 

reduction of both timber species. 

Introduction 
Olšanský quarry is located between the villages of Olšany and Habrovany in the South Moravian 

Region and is situated on the southern slopes of the Drahanská vrchovina. The quarry was formerly 

used to extract crumble, which is a hard sedimentary rock that serves as a building stone. Shale is 

also found here.  

The mining area is divided into three parts "Seč", "Koprovka" and "Zouharka". The Seč area is still 

active. There is a gravel washing plant and associated ponds for water disposal covered with 

Phragmites australis (Fig. 1). It is separated from the other two parts by a road leading to the nearby 

village of Olšany. 

Reclamation is already underway in its inactive parts. The technical part has been completed and the 

biological part has been underway since 2019. During the technical reclamation, the surface has been 

consolidated and stages have been created (Fig. 2). These are three in total, the lower one is 

overgrown with Robinia pseudoacacia and Pinus silvetris and only a relatively small part is more 

open. On the upper two levels there are already larger and more interesting areas. On the middle 

stage there are two spontaneously formed pools with basophilic algae. Among other things, 

experiment to diversify the herbaceous flora are already underway here and one part of our 

experiments will be located here. There is also an almost bare area that is only sparsely occupied by 

herbaceous species, but it is covered by R. pseudoacacia and Populus nigra. From the highest level, 

there is a beautiful view of the active part of the quarry and the surrounding woodland. There is more 

or less open space, which is covered with the above-mentioned tree species. A fine proportion of 

aggregate from the local gravel wash was used to create all three stages, so there was also a deposit 

of unnecessary waste. This wash has a significantly different pH to the surrounding forest. Thus, the 

basic pH of the quarry differs by several degrees from the adjacent forest with an acidic substrate. 

Now in the biological section, the eradication of Reynoutria japonica has been completed.  In addition, 

suppression of the R. pseudoacacia and Calamagrostis epigejos stands, which are present on all 

three stages, is ongoing (Fig. 3). The Calamagrostis epigejos stands are replaced by perennial 

species-rich stands consisting of both herbs and grasses. This process was accomplished by mowing 

the vegetation and placing mulch from species-rich habitats and reseeding with appropriate seeds.  

Among other things, occasional maintenance of naturally occurring ponds, which were slightly 

enlarged at the beginning of the reclamation, is ongoing. The growth of P. silvestris, which has spread 

naturally from the adjacent forest, is encouraged from the stands that have been established by 

natural succession. In the vicinity of the quarry, the predominant landscape is forest. This forest has 

been significantly altered, with the original beech trees replaced by P. silvestris and Quercus spp. [1] 

[2]. 

In my work, I would like to achieve a reduction of the Calamagrostis epigejos by the application of 

Rhinanthus alectorolophus. Although this method is not yet used on a large scale, it is an interesting 

possibility to use the cooperation between organisms to the benefit of increasing biodiversity. Another 

of the stated objectives is the suppression of emerging stands of Robinia pseudoacacia and P. nigra 

in its hybrid forms. I would like to achieve this at the level of young plants by eliminating them; I will 

not deal with older stands in my work.  
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Methodology of work 

Quarries after the immediate end of mining can offer a very interesting space for various plant species 

that are suited to stressful habitats and to which some rare animals may be attached. Invasive and 

expansive species may not be found in such habitats at all or only on days where conditions are more 

favourable. However, if inappropriate interventions are made during reclamation, these species may 

become dominant. And a similar situation is encountered in the case of the Olšanský quarry, where C. 

epigejos was the majority species in the herbaceous layer (Fig. 3). This began to change during the 

reclamation and ecological restoration of the quarry, when experimental areas were created, where 

the species composition has already changed. The remaining areas with minimal intervention will 

offer space for my experiment. Its essence is based on the parasitisation of the C. epigejos by the   R. 

alectorolophus.  

After studying the available information, a methodology was developed for the application of R. 

alectorolophus to C. epigejos. The first step will be to mark out 5 experimental areas. These will 

consist of two paired areas of 1 m
2
 (Fig. 4). Also, none of these areas must interfere with experiments 

already in progress. One area will be seeded, while the other will be used to observe unaffected and 

spontaneous processes. All marked areas and their surroundings within half a meter will be mowed.  

Where appropriate, the removal of any old growth that might prevent the seeds from taking hold will 

also take place. Then, in the 5 areas already mentioned, the actual sowing of R. alectorolophus will 

take place, using 500 seeds per 1 m
2
 and, as already mentioned, the control areas will be left without 

further intervention. This work must take place by the end of November, as the seeds require long-

term cold stratification [9]. The experimental areas are recorded on a map (Fig. 5). 

Growth will be monitored in the following periods. The first monitoring of juvenile plants will take place 

in April or early May. The next check will be at the flowering stage in late May to early July. After the 

seeds have matured, mowing will take place to aid further natural spread on the site [10]. 

The success of this method will be measured in two ways. Firstly, the ability of the R. alectorolophus 

to establish itself on the site will be measured. This will be done by measuring the cover of sown 

plants at each check. A second way of evaluating the results will be the degree of suppression of the 

C. epigejos in the seeded areas relative to the control areas. C. epigejos decline will be determined by 

counting the number of spikes produced in seeded and paired areas. There should be fewer in the 

experimental area.  

The main risks of the method include failure of sowing, either it is done too late and the seeds do not 

undergo stratification or old seeds are used, which have a sharp decline in germination. It is therefore 

crucial to follow the sowing procedure. For example, there are natural influences that cannot be 

controlled, such as lack of moisture, which can significantly reduce the success of sowing. There is 

also the bite of deer during flowering, but in this case the influence of the parasite remains evident. 

However, there will be no further seeding. In contrast to drought, gnawing can only be fatal in small 

sites [10]. 

Methodology for the suppression of C. epigejos by weeding 
C. epigejos can be suppressed in several ways. Parasitization is discussed earlier in the paper and 

we will now focus on weeding. This is effective because C. epigejos is a perennial plant, so it stores 

reserves underground for the start of the next growing season, from which it then grows. If we pull out 

these organs, the plant will either be weakened or completely destroyed in case we don't pull out the 

whole plant. When we pull it out we can also reduce the number of seeds that would otherwise spread 

over the area.  
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The procedure is partly similar to the other experiments. 5 areas are made up of 2 squares, each 1 m
2
 

, one of which will be the control and the other the experimental area. These areas will be distributed 

variously around the quarry, each in slightly different conditions, most likely to be located close to the 

first C. epigejos trial. After marking them, the number of stalks produced in each square is counted 

and all the C. Epigejos plants in the experimental area are pulled up. It will also be recorded how 

many plants were pulled up with the rhizome and how many only the aerial part. The control area will 

not be interfered with in any way. This work will take place in the first half of July and in September it 

will be counted again how many stalks have recovered. In 2023, the count can be done again and the 

results will be clearer as new C. Epigejoss will also be formed in the control area, so the starting point 

will be de facto the same except for the weakening of the C. epigejos from last year. 

C. epigejos suppression in this way is more physically demanding and therefore cannot be carried out 

over large areas, but fortunately this is not necessary in our case. On the contrary, the advantage is a 

certain guaranteed effectiveness in suppressing the plant population.  

Investigating the suppression of Robinia pseudoacacia and   Populus nigra x 

On a general scale, we can find many similarities in the R. pseudoacacia with the C. Epigejos, for 

example, the ability to quickly occupy new territories, but unlike it, it is an invasive plant for the reason 

already mentioned, because it is not a native plant, but an imported one. R. pseudoacacia belongs to 

the legume family, so like other plants in this family it has tubers on its roots that contain bacteria 

capable of fixing nitrogen in the air. This is further released into the surrounding soil and restricts the 

growth of nitrophobic plants, in addition to secreting allelopathic substances that are toxic to other 

plants, so that the vast majority of naturally occurring plants in the Czech Republic is unable to grow 

in its presence. 

Unlike the R. pseudoakaci, the Populus nigra is a native plant in our country. However, due to the 

transfer of other genotypes into its own, a genetically pure form of Populus nigra x does not occur 

today. It is therefore not advisable to leave it here. 

The easiest removal method is to get rid of plants at the seedling level that have not yet developed a 

strong root system, and it is these that we will focus on in the project. The experimental area will be 

located on the middle stage where there is a bare area apart from the young plants. Several areas will 

be marked first, at least 3, but more areas would be better. The selected areas of 4 m
2
 will be cleared 

of all R. pseudoacacia and P. nigra x plants already growing there. This work will be carried out early 

next year and a census of the new plants that will grow from the seed bank will be carried out in the 

summer. In the case of the R. pseudoacacia, seed overcrowding often occurs as they need special 

conditions. This is not the case with P. nigra x, the trees produce large numbers of light seeds which 

spread anemochorically over a long distance and germinate in the year they are produced by the 

parent plant.  

The number of newly grown seedlings will be used to assess whether it is worth pulling up the plants 

at intervals of one or more years. If the number is too high, it would be a physically demanding and 

time-consuming job. In such case, it would be better to use other methods, such as pruning and 

subsequent chemical treatment of young trees. 
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Project timeline- results 

In this chapter, the dates of actions and checks of the events taking place in the project will be 

entered in turn. 

4.12.2021 - measurement of the areas and sowing them with R. alectorolophus,                   see 

chapter 4.2 

13.5. 2022 - first check of areas, measurement of cover of R. alectorolophus and C. epigejos 

Area 1- A larger number of R. alectorolophus sprouts were found in area one, but the overall cover 

was low due to their size, about 2%. C. epigejos cover was the same at 45% in both the experimental 

and control areas. Willow willow sprouts were also present in both areas. 

Area 2 - Low number of young plants R. alectorolophus was found, cover 3%. The C. epigejos 

occupied a larger area here, 70% on each plant. 

Area 3 - Coverage of R. alectorolophus slightly greater than 5%. And 40% of the area was occupied 

by C. epigejos. 

Area 4 - Here the cover was the highest, 10%, but it was not based on the number of plants, but on 

their size. R. alectorolophus was well ahead of the other areas in growth. C. epigejos had 45% cover 

in the experimental area, while the control had 80% cover. 

Area 5 - We found only one R. alectorolophus plant in the entire square meter, so the cover was 

0.5%. There was quite a bit of C. epigejos, 80%. 

14.6. 2022 - second inspection, again plant cover measurements were carried out 

Area 1- About 5% of the R. alectorolophus was found, the plants were relatively stout and the C. 

epigejos occupied 25% of the area. The control area was about 30% covered with C. epigejos. 

Area 2 - Of the 4 R. alectorolophus plants, 1 was flowering and occupied about 4% of the measured 

square. C. epigejos had about 45% of the area in this area and 40% in the control, but there was a 

bare patch  

Area 3 - The third area looked the best of all, the vegetation was lower and more diversified in terms 

of species, with R. alectorolophus occupying as much as 8%, while C. epigejos was less abundant 

and occupied only 5% in both the control and experimental areas. 

Area 4 - On the upper stage, R. alectorolophus has grown over about 4% of the area, the plants were 

quite probably nibbled by game. The experimental area was about 25% covered with C. epigejos, 

while the control was 30% covered.  

Area 5 - The experimental area was 65% C. epigejos and two small plants R. alectorolophus, which 

occupied 0.5% of the area. The control area was about 60 % C. epigejos. 

There was a fairly pronounced drought throughout the quarry, as in fact there had been all year, but it 

was more pronounced on the upper and lower stages.  

14.6. - the last check of the R. alectorolophus experiment was carried out, where the height and 

number of C. epigejos stalks were measured and recorded in the tables in the annex. 

At the same time, experimental C. Epigejos pulling areas were established, which have almost the 

same location as the R. alectorolophus areas and are therefore also marked with parallel numbers. 

The number of stalks pulled is also tabulated in the appendix. The only problem with the pulling was 

the severe drought, which reduced the efficiency because the whole plant could not be pulled out with 

the underground part from which the plant recovers. 
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We also weeded elsewhere, we established areas where seedlings of P. nigra and R. pseudoacacia 

were weeded, this work was not physically demanding, but the time required was not assessed, only 

the number of individuals, which is given in the tables.  
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Discussion 
In our experiment, we wanted to test the possibility of suppressing the C. Epigejos population by the 

parasitic plant R. alectorolophus. However, our results are not conclusive. In fact, the experiment took 

place in only one growing cycle. For a more accurate evaluation, the experiment would need to be 

repeated in several periods due to the influence of weather during the growing season and to exclude 

other random effects. Germination, which was influenced by the lack of rainfall this spring, was 

delayed and thus the plants were less able to participate in the ecosystem, and those that managed 

to parasitize the C. epigejos had less impact on the already growing host due to this delay. Because 

of these processes, morphological expression on the parasitized plant was reduced.  

The drought also had an indirect effect on C. epigejos pulling, as the soil, which was dry, did not allow 

effective pulling of the plants with the entire root system. Only part of the plants was completely 

removed and therefore the result of the experiment will not be fully conclusive. 

An interesting topic for further work could be the combination of both methods on one surface. C. 

epigejos weakened or directly removed by pulling could be more sensitive to R. alectorolophus than 

after mere cutting.  

Removal of R. pseudoacacia and P. nigra x was more successful as the plants are more robust. 

Despite the time commitment, this method is more ecosystem friendly than using herbicide. 
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Conclusion 
This thesis develops a proposal for the ecological restoration of the Olšany quarry with a focus on the 

C. epigejos, the R. pseudoacacia and P. nigra x.  

The main topic of my thesis is the parasitization of C. epigejos by R. alectorophus. As this is, in this 

proposal, the most complex process for which one growing season and the number of repetitions 

performed are not sufficient, we cannot fully evaluate it. From the course of the experiment, we can 

conclude that the use of R. alectorophus is realistic in the quarry, since even with a lower success 

rate of the parasite we can observe a lower average stalk height of C. epigejos in the sown areas. If 

the R. alectorophus germinated earlier the results of the experiment could be even clearer. In order to 

observe any major effect of the parasite on biodiversity in the quarry, it would be necessary to 

continue the work, which in our opinion would be advisable. 

The results of the second method we have chosen to control C. epigejos cannot yet be accurately 

determined, as their effect will not be apparent until the next growing season. However, it is already 

evident that the result will be biased by the fact that not all plants have been pulled up whole, which 

does not mean that the impact on the population will be zero. This method is more labour intensive 

and unsuitable for such a large area as the Olšany quarry. It would be suitable for the removal of 

individual C. Epigejos islands.  

In the case of pulling plants, both P. nigra x and R. pseudoacacia, as well as C. epigejos, the 

advantage is the immediate removal of the individual, but the problem arises that the time invested is 

not always returned in the efficiency of the work and the need for annual repetition. This method 

would be suitable for the quarry if there were sufficient volunteers willing to do the work, for example 

from the adjacent community. On the other hand, the R. alectorophus can be expected to be 

integrated into the ecosystem and to have a lasting impact on it. The effect could possibly be 

enhanced by reseeding the R. alectorolophus, which would take more time and effort efficient than 

pulling it out. 
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Project tags (select all appropriate): 

This will be use to classify your project in the project archive (that is also available online) 
 

 
Project focus: 

☐Beyond quarry borders 

X Biodiversity management 

☐Cooperation programmes 

☐Connecting with local communities 

☐Education and Raising awareness 

X Invasive species 

☐Landscape management  

☐Pollination 

X Rehabilitation & habitat research 

X Scientific research 

☐Soil management 

☐Species research 

☐Student class project 

☐Urban ecology 

☐Water management 
 
Flora: 

X Trees & shrubs   

☐Ferns   

X Flowering plants   

☐Fungi   

☐Mosses and liverworts 
 
Fauna: 

☐Amphibians  

☐Birds   

☐Insects   

☐Fish   

☐Mammals   

☐Reptiles   

☐Other invertebrates 

☐Other insects   

☐Other species 

 

Habitat: 

X Artificial / cultivated land 

☐Cave   

☐Coastal  
   Grassland 

☐Human settlement   

X Open areas of rocky grounds 

☐Recreational areas   

☐Sandy and rocky habitat 

☐Screes   

☐Shrub & groves   

☐Soil   

☐Wander biotopes 

☐Water bodies (flowing, standing)   

☐Wetland 

☐Woodland 
 

 

Stakeholders: 

☐Authorities   

☐Local community   

☐NGOs   

X Schools 

X Universities 

 

 


