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Final Project Report (to be submitted by 20th September 2018) 

Instructions: 

 Document length: maximum 10 pages, excluding this cover page and the last page on project tags. 

 We welcome the submission of Annexes (i.e. bachelor or master thesis, references, species lists, maps, 
drawings, pictures) to further HeidelbergCement’s understanding and future use of your findings, however 
they will not be reviewed by the Jury, and we kindly ask for these to be sent separately to the National 
Coordinators.  

 Please use the attached template for species data collected during the project and submit with the project 
report. 

 Word/PDF Final Report files must be less than 10 MB. 

 If you choose to submit your final report in your local language, you are required to also upload your final 
report in English if you wish to take part in the international competition. 

 To be validated, your file must be uploaded to the Quarry Life Award website before 20th September 2018 
(midnight, Central European Time). To do so, please log in, click on ‘My account’/ ‘My Final report’. 

  In case of questions, please liaise with your national coordinator. 

 You should not publish additional private information in your final report (e.g.: address, day of birth, email-
address, phone number), just complete the categories we ask for below under “Contestant profile”.  

 

The final reports should comprise the following elements: 

For research stream projects:  

 Abstract (0,5 page)  

 Introduction : 

o For projects that are building upon a previous project, write a summary of actions that were 
already completed in the previous project.  

o Project objectives  

 Methods: a detailed description of the methods used during the project is required.  

 Results: the results of the project should be outlined and distinguished from the discussion.  

 Discussion: 

o Results should be analysed and discussed with reference to region/country taking into account 
other publications.  

o Outline the added value of the project for science and for the quarry / company.  

o Recommendations and guidance for future project implementation and development on site is 
requested. Where possible, please mention the ideal timing and estimated costs of 
implementation.  

 Final conclusions: a short summary of results and discussion.  
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Abstract 

Biochar has proven to be a promising amendment in recent years due to its soil nutrients restoration ability, 

biological properties, stability and ability to return large amounts of carbon to the soil. This study therefore sought 

to explore the potential of biochar for soil amendment and plant diversity promotion. The study employed a   

randomized complete block design with 8 treatments (4 each for stockpiled topsoil and quarry waste amendments) 

and 3 replications. The results of the study revealed generally higher nutrient status and species diversity on the 

plots with amended soils compared to the control. The highest Shannon index (2.04) was recorded on the 

combined biochar and poultry manure amended plots while the lowest was recorded on the control plot (1.08). 

Simpson index values of 0.78, 0.76 and 0.68 were recorded for the combined biochar and poultry manure, poultry 

manure and biochar amended plots respectively. A similar trend was observed on the quarry waste amended plots 

with combined biochar and poultry manure amended soil recording the highest Shannon index (2.32) and effective 

number of species values (10.15) compared to the other amendment plots. However, the highest simpson indices 

were recorded on the  biochar (0.76) and poultry manure (0.65) amended plots whiles the lowest (0.44) was 

recorded on the control plots. Also, generally higher N, P, K, pH and soil organic carbon levels were recorded in 

topsoil and quarry waste amended soils. The combined biochar and poultry manure amended plots recorded a 

generally higher nutrient status compared to the other amended soils. It is therefore evident from the results that 

despite the low application rate (5t/ha), the amendments had a significant impact on the soil nutrient status and 

natural regeneration of plant species. It may therefore be necessary to consider adding biochar before stockpiling 

to halt any likely compromise of soil nutrient status and to promote plant diversity in future rehabilitation exercises. 

1.0 Introduction 

In mined land rehabilitation, the topsoil plays a very important role not only as a growth medium but also as a bank 

for numerous indigenous plant seeds (Ballard et al., 1996). However, due to its long storage during mineral 

exploitation, the physical, chemical and biological properties are compromised by the time of rehabilitation. This 

results in soil nutrient depletion, soil degradation, lack of topsoil and reduced natural regeneration. It is therefore 

important to amend disturbed minesoils to provide alternatives topsoil substitutes as well as improve the health of 

stockpiled topsoils for successful mine rehabilitation.  

Most studies have explored different soil amendments such as cow dung, poultry manure etc. which have proven 

to have some potential in soil nutrient restoration. However, their impacts are short-term (Bendfeldt et al., 2001). 

Since mine rehabilitation is a long term project, it is important to adopt the use of amendments that have lasting 

impact on the soil. 
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 In the light of the recent global concerns for biodiversity loss and the impacts of the changing climate, most human 

efforts have been aligned towards climate change mitigation and biodiversity enhancement including rehabilitation 

of degraded lands. Biochar has proven to be a promising amendment for mine soils since apart from restoring soil 

nutrients, biological properties, stability and reducing heavy metal concentration also returns large amounts of 

carbon to the soil (Amonette and Joseph, 2009). The contribution of biochar to soil carbon sequestration makes it 

more ideal for soil amendment in the 21st century. According to Fischer and Glaser (2012), the mixing of biochar 

with compost, manure or any organic materials may better improve the soil compared to merely amending the soil 

with biochar or compost. 

The issue of concern in the use of biochar for mine rehabilitation has been the sources of feedstock for its 

production since they are required in large quantities. However, the abundance of waste materials such as 

sawdust, coconut shell, and offcuts from sawmills in Ghana presents an opportunity for their production to meet 

the required quantities. This study therefore seeks to explore the potential of biochar for soil amendment and plant 

diversity promotion at the Yongwa quarry site. This will provide an alternative soil amendment from readily 

available local resources for the rehabilitation of the Yongwa quarry site. It will further provide an alternative 

livelihood support for the fringe communities through the supply of locally produced biochar to the company during 

rehabilitation. 

The study specifically sought to: 

 Assess the effect of biochar on plant diversity of stockpiled topsoil and quarry waste. 

 Determine the effect of biochar on soil nutruents (N, P, K, organic carbon content and pH) of stockpiled 

topsoil and quarry waste. 

2.0 Methodology 

2.1 Description of the Study Area  

The study was conducted at the Ghacem limestone quarry at Yongwa located at Klo-Begoro in the Yilo Krobo 

District of the eastern region of Ghana. The quarry covers an area of about 81.45 ha with about 46 ha of the area 

currently being mined. It provides the Ghacem cement plants with limestone for cement production. It is located 

on N6°33'00'' - W0°04'40'' in the high temperature and rainfall forest zone of Ghana. The area characterized by 

two main seasons (wet and dry) and mean temperature ranges between 22°C and 30°C. The vegetation consists 

of elephant grass, shrubs, Acacia spp, Azadirachta indica, Ceiba pentandra and Ricinus communis.  

2.2 Experimental Plot Layout  

A 20 m x 8 m experimental plot was laid out on the experimental site and divided into three (3) 20m x 2m blocks. 

Each block was then divided into eight (8) 2 m x 2 m plots with a distance of 0.5 m between and within the plots 

and laid using a randomized complete block design and the following treatments allocated to the blocks. 

Stockpiled Topsoil Amendment Quarry waste Amendment 

TS only - Stockpiled topsoil only QW only - Quarry waste only       

TS + B - Stockpiled topsoil + Biochar QW + B - Quarry waste + Biochar  
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TS + PM - Stockpiled topsoil + poultry manure QW + PM - Quarry waste + poultry manure 

TS + B + PM - Stockpiled topsoil + poultry manure + 
Biochar  

QW + B + PM - Quarry waste + poultry manure + Biochar 

 

2.3 Data Collection and Analysis 

All naturally regenerating plants on each 2m x 2m plot were identified and enumerated. Soil samples were also 

collected from each plot at a depth of 0-15cm and analyzed for N, P, K, OC and pH. The Shannon and Simpson’s 

indices were used to estimate species diversity. The mean values of the soil analysis data were subjected to one-

way analysis of variance and Tukey HSD All-Pairwise Comparisons Test using SPSS (Version 20) and results 

presented in tables. 

2.4 Stakeholder Engagements 

About 200 stakeholders were engaged in this study - 120 being community members (chiefs, elders, 

assemblymen, community members, and quarry workers), 68 Junior High School students and the following 

number of staff from the selected institutions and organisations (3 - Somanya Forestry Commission, 3 - Somanya 

Ministry of Food and Agriculture, 2 - Lower Manya Krobo Department of Agriculture, 2 - CSIR Soil Research 

Institute, 1- Forest Research Institute of Ghana). Two Stakeholder consultation meetings were held in two of the 

closest fringe communities to the quarry (Oborpah and Bueyonyeh). The communities were also introduced to 

biochar for agricultural purposes and trained on making of the oil drum biochar digester using simple tools like 

hammer, punch and cutlass. The team then supervised the production and activation of biochar from readily 

available waste materials such as corncob, corn stover and cow dung after which a concept note on the summary 

of the training was presented to the communities for future reference. Two demonstration plots were also 

established in the communities using the biochar produced from the community training and planted with maize 

(a widely grown crop in the two communities) to evaluate the impact of the amendment on the crop. 

 

Fig 1: Stakeholder Consultation,Community Training And Demonstration Plot Establishment 

3.0 Results 

3.1: Naturally regenerated plant species composition on the stockpiled topsoil amended plots 

A total count of 388 naturally regenerated species distributed over 19 species and 12 families were identified on 

the stockpiled topsoil amended plots (Table 1). The highest number of species (16) was recorded on the plots with 
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combined biochar and poultry manure (TS + B + PM) and the lowest (5) recorded on the control plot. The study 

also observed 7 native, 8 non-native and 4 Invasive alien species on the experimental plots. However, the most 

dominant species on the plots was Megathyrsus maximus (native). The Fabaceae family recorded the highest 

number of species (4) followed by the Poaceae family (3). The Asteraceae and Solanaceae families recorded two 

species each while the Compositae, Malvaceae, Rubiaceae and the other families recorded one species each 

(Table 1).  

Table 1: Naturally regenerated plant species composition on the stockpiled topsoil amended plots 

 Species Frequency from the 
Treatment 

  

 
Species 

TS + B + 
PM 

TS + 
B 

TS + 
PM 

TS 
Only 

 
Status 

 
Family 

Tridax procumbens 15 7 11 3 Non-native Asteraceae 

Chromolaena odorata 4 4 9 5 Invasive Alien Asteraceae 

Aspilia Africana 2 4 4 - Native Compositae 

Mimosa pudica 2 2 6 - Invasive Alien Fabaceae 

Solanum torvum 3 - 2 - Non-native Solanaceae 

Sida acuta 3 3 - - Non-native Malvaceae 

Richardia brasiliensis 3 - - - Invasive Alien Rubiaceae 

Cassia occidentalis 6 - - - Invasive Alien Fabaceae 

Ricinus communis 21 - 5 3 Native Euphorbiaceae 

Cola gigantea 8 7 6 - Native Sterculiaceae 

Centrosema pubescens 2 - - - Non-native Fabaceae 

Oryza longistaminata 2 - 3 - Native Poaceae 

Megathyrsus maximus 53 33 46 82 Native Poaceae 

Pennisetum purpureum 3 - - 2 Native Poaceae 

Acacia auriculiformis 2 - - - Non-native Mimosaceae 

Azadirachta indica 1 - - - Non-native Meliaceae 

Physalis angulata - 2 4 - Non-native Solanaceae 

Senna occidentalis - - 3 - Non-native Fabaceae 

Aneilema beniniense - - 2 - Native Commelinaceae 
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3.2: Naturally regenerated plant species composition on the quarry waste amended plots 

A total count of 295 naturally regenerated species distributed over 8 species and 6 families were identified on the 

quarry waste amended plots. The plots amended with biochar recorded the highest number of species (8) while 

the poultry manure amended plots recorded equal number of species (4 species each) with the control plot. The 

study also observed 5 native, 1 non-native and 2 Invasive alien species on the experimental plots. However, the 

most dominant species on the plots was Megathyrsus maximus (native). The lowest identified species on the plots 

was Oryza longistaminata. The Asteraceae and Poaceae families recorded two species each whiles the 

Compositae, Euphorbiaceae, Fabaceae and Commelinaceae families recorded one species each (Table 2).  

Table 2: Naturally regenerated plant species composition on the quarry waste amended plots 

 Species Frequency from the 
Treatments 

  

 
Species 

QW + B 
+ PM 

QW + 
PM 

QW 
+B 

QW 
Only 

 
Status 

 
Families 

Tridax procumbens 14 15 7 15 Non-native Asteraceae 

Aspilia Africana 7 - - - Native Compositae 

Ricinus communis 3 - 10 - Native Euphorbiaceae 

Megathyrsus maximus 39 35 31 62 Native Poaceae 

Mimosa pudica 3 6 8 1 Invasive Alien Fabaceae 

Chromolaena odorata - 12 9 8 Invasive Alien Asteraceae 

Oryza longistaminata - - 1 - Native Poaceae 

Aneilema beniniense - - 9 - Native Commelinaceae 

 

3.3: Diversity indices of naturally regenerated plant species on the stockpiled topsoil and quarry waste 

amended plots 

On the stockpilled topsoil amended plots, the highest Shannon index (2.04) was recorded on plots with combined 

biochar and poultry manure amendments (TS+BP+M) while the lowest (1.08) was recorded on the control plot. 

Simpson index values of 0.78, 0.76 and 0.68 were recorded for the combined amended (TS+BP+M), poultry 

manure and biochar amended plots respectively. The lowest Simpson index value (0.25) was recorded on the 

control plot. Also the combined amended plots (TS+BP+M) recorded the highest effective number of species (7.66) 

compared to the other amendments with the control plot recording the lowest (2.95). 

A similar trend was observed on the quarry waste amended plots. However, the highest simpson indices were 

recorded on the  biochar (0.76) and poultry manure (0.65) amended plots whiles the lowest (0.44) was recorded 

on the control plots. The combined biochar and poultry manure amended plots (QW+B+PM) recorded the highest 
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Shannon index (2.32) and effective number of species values ( 10.15). The lowest Shannon and Simpson indices 

as well as effective number of species were recorded on the control plot (Table 3).  

Table 3: Diversity indices of naturally regenerated plant species on the stockpiled topsoil and quarry 

waste amended plots 

Treatments Shannon Index (H) Simpson Index (1-D) Effective number of species 

TS+BP+M 2.04 0.78 7.66 

TS+B 1.55 0.68 4.71 

TS+PM 1.92 0.76 6.82 

TS Only 1.08 0.25 2.95 

 

Treatments Shannon Index (H) Simpson Index (1-D) Effective number of species 

QW+B+PM 2.32 0.59 10.15 

QW+PM 1.20 0.65 3.31 

QW+B 1.66 0.76 5.26 

QW Only 1.06 0.44 2.90 

 

3.4: Nutrient status of stockpiled topsoil and quarry waste amended soils 

In the stockpiled topsoil amended plots, significantly higher soil pH was recorded for the control (8.2 ± 0.02) and 

biochar amended soil (8.3 ± 0.01) compared to the other soils. The lowest soil pH value (7.2 ± 0.07) was recorded 

in the combined amended soil (TS+B+PM). Soil organic carbon levels were significantly higher (1.23 ±0.20) in the 

combined amended soil (TS+B+PM) compared to the other soils. The control plot recorded the lowest organic 

carbon level (0.51 ±0.04). Though no significant difference (P > 0.05) was observed in nitrogen concentration, 

there was a marginally higher (0.09±0.018) nitrogen content in the combined amended soil compared to the other 

soils. A significantly higher phosphorus level (24.33±3.38) was observed in the combined amended soil 

(TS+B+PM) compared to the other soils. Potassium level was on the other hand highest (1.00±0.26) in the poultry 

manure amended soil and lowest (0.23±0.02) in the combined amended soil (TS+B+PM) (Table 4).  

Also in the quarry waste amended soil, higher pH was recorded in the combined amended (8.19±0.01), poultry 

manure (8.22±0.08) and control (8.16±0.01) soils. The biochar amended soil recorded a significantly low pH 

compared to the other soils. Organic carbon content was highest (1.35±0.03) in the combined amended soil 

(QW+B+PM) and lowest (0.33±0.02) in the control with no significant differences between the control, biochar and 

topsoil amended soils. Significantly higher (0.12±0.014) level of nitrogen was observed in the combined amended 

soil compared to the other soils. The highest (37.51±11.24) Phosphorus level was recorded in the combined 

amended soil while the lowest (1.290±0.49) was recorded in the control. On the other hand, K level was 
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significantly higher  in the combined (1.33±0.07) and  poultry manure (1.29±0.36)  amended soils and lowest in 

the biochar amended soil (0.44±0.05).    

Table 4: Nutrient status of stockpiled topsoil and quarry waste amended soils 

Treatments Soil pH % O.C % N Available P ppm K me/100g 

TS 8.2 ± 0.02a 0.51 ±0.04a 0.04 ±0.003a 0.09±0.01a 0.39±0.07ab 

TS+B 8.3 ± 0.01a 0.64±0.04ab 0.07±0.006a 2.04±0.86a 0.85±0.01ab 

TS+B+PM 7.2 ± 0.07b 1.23 ±0.20b 0.09±0.018a 24.33±3.38b 0.23±0.02a 

TS+PM 7.8 ± 0.02c 0.61 ±0.15a 0.06±0.018a 1.11±0.04a 1.00±0.26b 

P value 0.00 0.02 0.20 0.00 0.01 

 

Treatments Soil pH % O.C % N Available P ppm K me/100g 

QW 8.16±0.01a 0.33±0.02a 0.03±0.003a 1.29±0.49a 0.46±0.01a 

QW+B 7.83±0.09b 0.35±0.07a 0.04±0.008a 1.910±0.07a 0.44±0.05a 

QW+PM+B 8.19±0.01a 1.35±0.03b 0.12±0.014b 37.51±11.24b 1.33±0.07b 

QW+PM 8.22±0.08a 0.78±0.43ab 0.08±0.032ab 5.74±2.03a 1.29±0.36b 

P value 0.01 0.03 0.03 0.01 0.01 

Indices in the same column with the same superscript letters are not significantly different from each 
other at 5% level of significance 

3.5 Social Survey 

After decommissioning the demonstration plots, a simple random sampling technique was used to select 40 

farmers (20 each from Oborpah and Bueyonyeh) among the community members engaged in the trainings and 

demonstration plots establishment for a social survey. According to the respondents, the major challenges with 

their farming activity include high cost of fertilizer (69 %), pest and disease infestation (26 %) and high cost of 

labour (5 %). All the respondents (100 %) in the survey were only introduced to biochar for the first time through 

this research with 97 % of them ready to adopt the use of biochar in the next cropping season while the remaining 

3 % were not ready to adopt. Majority of the respondents (56 %) stated that they will use corncob as feedstock for 

biochar production followed by 27 %, 12 % and 5 % using corn stover, sawdust and bamboo respectively. Also 

according to majority of the respondents (82 %), these feedstock materials were previously burnt on their farms, 

13 % allowed it to decompose on the farm while the remaining 5 % used it for cooking.  According to 83 % of the 

respondents, their major challenges with the adoption of the technology will be ability to mill the large quantities of 

biochar produced, 11% anticipated a challenge with feedstock availability and the remaining 6 % anticipated a 

challenge with the availability of activating materials. 
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4.0 Discussion 

4.1: Diversity of naturally regenerated plant species on the stockpiled topsoil and quarry waste amended 

plots 

The study revealed that the addition of biochar to the soil had a positive effect on its natural regeneration potential. 

The study further revealed that despite the positive effect of biochar on natural regeneration of plant species, the 

synergistic effect of biochar and poultry manure had a more positive effect on plant regeneration with the 

dominance of Megathyrsus maximus on all established plots. Though the control plots (stockpiled topsoil only and 

quarry waste only) recorded the highest dominance of Megathyrsus maximus, they were generally low in species 

diversity recording Shannon and Simpson’s indices of 1.08 and 0.25 for the stockpiled topsoil and 1.06 and 0.44 

for quarry waste respectively (Table 3). This results may be due to the fact that, biochar addition results in the 

release of soluble nutrients contained in the fresh char, sorption of growth-inhibitory substances, increased soil 

water retention, and increased soil pH reducing seeds exposure to stress agents which breaks the dormancy of 

seeds within the soil seed bank to facilitates natural regeneration (Atkinson et al., 2010; Thomas et al., 2013). 

Also, the higher diversity as a result of the synergistic effect of biochar and poultry manure may be due to the fact 

that, in biochar production most volatile soil nutrients like nitrogen are lost through the combustion process. These 

nutrients are however replaced through the synergy between these amendments which provides the seeds with 

the nutrient needed in the readily available form which enhances natural regeneration of the plants. However, the 

lower diversity recorded on the control plots may be due to the compromises of the nutrient status of the soil due 

to long storage or stockpile as revealed in the soil analysis (Table 4). It therefore allowed for the regeneration of 

plant species which had the capacity to survive in nutrient deficient soils only. This results is consistent with the 

findings of Thomas and Gale (2015), who observed generally positive response of plants to biochar especially 

pioneering species at the  early stages of ecological succession.  

4.2: Nutrient status of stockpiled topsoil and quarry waste amended soils 

Similar to the trend in plant diversity assessment, the study revealed differences in soil nutrient status among the 

various plots. The addition of biochar had a positive effect on soil nutrient status with increases in nitrogen, 

phosphorus, potassium, soil pH and soil organic carbon concentrations. It was further revealed in our study that, 

despite the increases in soil nutrient concentration with the addition of biochar, the synergistic effect of biochar 

and poultry manure was more positive compared to the plots amended with biochar only. The control plots 

recorded the lowest nutrient status compared to the other amended plots. This results may be due to the fact that 

biochar additon releases the nutrients within the plant biomass into the soil and also enhances the activities of soil 

microbes which makes nutrients readily available to the plants (DeLuca et al., 2006). However, the high nutrient 

status as a result of the synergistic effect between biochar and poultry manure may be due to the fact that, the 

poutly manure introduced nutrients which complemented the readily released nutrients in the soil resulting in a 

higher nutrient status of the amendment combination compared to the individual amendments and control. The 

low nutrient status of the controls might have resulted from the compromise of the physical, chemical and biological 

properties due to long storage. This results is consistent with the findings of Burgeon (2017), who reported high  
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phosphorus (P) and potassium (K), soil pH and soil organic carbon concentration with biochar application in a 

study conducted in Burkina Faso. It is also consistent with the findings of Fischer and Glaser (2012), who reported 

that the mixing of biochar with compost, manure or any organic materials better improve the soil compared to 

merely amending the soil with biochar or compost. 

5.0 Added Value for Biodiversity, Society and Company  

 The biochar will provide an alternative soil amendment for soil nutrient recovery and biodiversity promotion 

at the quarry during future rehabilitation exercises by the company. 

 The biochar can be produced from readily available local waste materials like sawdust, sawmill offcuts, 

coconut shell and husk  etc. which will help reduce the cost invested into soil amendment by Ghacem in 

future rehabilitation exercises. 

 The biochar used in the soil amendments will help Ghacem to contribute its quota to global climate change 

mitigation and biodiversity conservation. 

 The adoption of biochar by the communities will help reduce the use of inorganic fertilizer as well as return 

farm waste into the soil in the form of activated carbon which has long term soil nutrient improvement 

implications, increase productivity, reduce poverty and also saves the environment. 

 The training on biochar production in the community will provide an alternative source of livelihood for the 

community during rehabilitation to reduce poverty and promote good social relations with the company. 

6.0 Conclusions  

 The study has proven the potential of biochar for improving the nutrient status of both stockpiled topsoil 

and the quarry waste even at low application rates (5t/ha).  

 Furthermore, biochar has the potential for plant diversity promotion with native plant dominance. 

 The community demonstration plot also proves that biochar can improve agricultural productivity when 

applied per hill compared to spreading and the control. 

 The social survey also revealed that, knowledge co-creation through the involvement of local communities 

is vital for technology adoption. 

7.0 Recommendations 

 Despite the obvious variations in the diversity of species from the studied plots within this short period (6 

months), it will be necessary to continue this study over a longer period to better appreciate the potential 

of biochar in rehabilitation as our field monitoring revealed variations among the species with time. 

 Biochar could be added to the topsoil before stockpiling to halt any likely compromise of the nutrient status 

of the topsoil and where topsoil is unavailable the quarry waste could be amended with biochar and poultry 

manure to provide alternative topsoil substitute for rehabilitation. 

 Also further studies have to be conducted to assess the effect of biochar on soil macrobial diversity before 

the large scale implementation of this project.  

 We also recommend that Ghacem supports the local communities to secure a milling machine for biochar 

production to support their farming activities as this was identified as one of the likely major constraint to 

the adoption of the technology from the social survey.  
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☒Invasive species 

☐Landscape management  

☐Pollination 

☐Rehabilitation & habitat research 

☒Scientific research 

☒Soil management 

☒Species research 

☐Student class project 

☐Urban ecology 

☐Water management 

 
Flora: 

☒Trees & shrubs   

☐Ferns   

☐Flowering plants   

☐Fungi   

☐Mosses and liverworts 

 
Fauna: 

☐Amphibians  

☐Birds   

☐Insects   

☐Fish   

☐Mammals   

☐Reptiles   

☐Other invertebrates 

☐Other insects   

☐Other species 

 

Habitat: 

☒Artificial / cultivated land 

☐Cave   

☐Coastal  

☐Grassland 
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☐Open areas of rocky grounds 

☐Recreational areas   

☐Sandy and rocky habitat 

☐Screes   

☐Shrub & groves   

☒Soil  

☐Wander biotopes 

☐Water bodies (flowing, standing)   

☐Wetland 

☐Woodland 

 

 

Stakeholders: 
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