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Quarry oasis 

      1.2 Abstract 

       Scientists unanimously declare that degradation of environment and disappearance of  biota 

becomes a reality and grows at catastrophically fast rate. For many people preservation of a 

biodiversity and its restoration is the important part of their life as they feel the responsibility before 

the future generations. The care of an ecosystem means participating  in water and air treating, in 

detoxication of a waste, climate regulation, soil fertility restoration etc. Every year on it is spent  

billions of USA dollars. 

       There are two ways of preservation of biosphere. Preservation of the alive medium and 

restoration of the degraded one. To this problem   is devoted this scientific article in which is  given 

the attempt of restoration of  biodiversity on limestone and clay quarries. 

       Experimental works were conducted in Georgia, on the Kaspi limestone quarry, from March till 

the end of September of this year. For the purpose of restoration of a biodiversity the works were 

conducted on the following  directions:1. Replanting characteristic for this zone of vegetation - 

trees, bushes, weeds using certain technology and 2. Maintenance  of soil restoration processes.  

Their replanting  of plants on the quarry  was  carried out by means of the biopots. They have a 

certain   advantage because  they decay in soil and  become an additional feed for the plants and 

microorganisms. By means of biopots it is possible to transfer the implanted plant with the nutrient 

medium to any degraded soil. The further development of a plant is possible by means of the 

minimum care. At the first stage of experiment, the trees and shrubs together with weeds, which 

further will spread on the  territory,  were planted in biopots with humus soil. For the purpose  of 

increasing of  quantity of humus mass and microorganisms (netrogene bacteria) in the walls of the 

biopot were mixed seeds of green manure crop plants. 

       At the second stage of experiment the implanted and begot plants in biopots have been 

transplanted on the limestone quarry territory  and after that  in its severe environmental conditions 

were conducted supervisions over the further development of plants. At this stage in a root system of 

plants were applied  so-called effective microorganisms in the form of a solution. Simultaneously 

were taken the  samples of soil and spent  their microbiological analysis. Definitely the results of 

experiment are satisfactory, though   it  needs  the further work and improvement. As a result of 
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scientific research it has been established, that from the replanted ten species of plants five of them 

have got accustomed in the limestone quarry conditions, all weeds also have got accustomed. By 

means of the offered technology of restoration of a biodiversity the  transplanted plants resisted   

cold,  drought and kept viability for the further  intensive development in  spring. 

Right  management of inclusion of local farmers in process of manufacturing of biopots, replantings 

of the begot plants on a pit and establishing s nursery will give us the chance to conduct biodiversity 

restoration cheaply enough (1 hectare - 5000 US dollars), in particular creation of small wood 

standing timbers, in the grassy cover and a harmonous ecosystem the  territory of the quarry and not 

only there. 

 

      2. The report 

       2.1 Introduction 

       For preservation of health of the human beings and the unity of the nature, before the mankind 

stands  two tasks : 1. Preservation of the biodiversity and  2. Restoration of  the degraded nature. 

       The plan for action with a view of ecology restoration originates from the 40-ies of  the last 

century, when the ecological crisis connected with some subjective and objective reasons has 

started. 

       Preservation of the biodiversity and restoration of the degraded nature is rather important on 

quarries. Huge investments are made with that end in view, scientific projects are developed, 

concerning the control over soil erosion, restoration of woods by native species,  recultivation of the 

barren lands,  artificial watering, reintroduction of  the  local kinds etc. A number of researches and 

practical works are spent in this direction on limestone and clay quarry of Heidelberg company  in 

Georgia and Tanzania. 

       Our  experiment  was the  attempt of restoration of a biodiversity and restoration of the 

degraded nature , which was spent  during seven months. This time was  enough  only to be 

convinced of correctness of the methods chosen by us. The methods offered by us - replanting of 

plants in biopots and  recultivation  of  soil cover and use of so-called effective microorganisms for 

restoration of soil fertility demands the further researches, improvement of applied methods, and 

also inclusion of other methods. Meanwhile  we can  only assert with confidence that the first stage 

of experiment has finished successfully. 
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      2.2  Research method 

       For carrying out of experimental works we have chosen the Kavtiskhevi  limestone  quarry 

which is located in Kaspi. This area is located in 60 km to the West from Tbilisi, and in 400 m to the 

north from the quarry there is a river Mtkvari. The exploitation of the quarry   started in 1936 and 

continues  till now.  Total area of the quarry is 182,98 hectare, and 80 % of it is on the  open area . A 

climate is moderately dry, average annual temperature of 11,5 0C , quantity of mid-annual deposits 

of 500 mm. 

        The  fauna is presented by mammals of a different kind - wolf,  fox, jackal. There are some 

birds which are on the verge of extinction, and also reptiles. 

       The flora is typical for a dry continental climate and is presented by a soil-covering and shrubs. 

There  is an undulating land   which under the  influence of human activity is striped with terraces. 

The ground cover is non-uniform, there are stones of the small and big sizes, on small areas  are 

noticed cuttings of the loose earth of the different size. These areas have drawn my attention and 

there I have decided to replant trees and bushes with the grassy cover and make an attempt  of 

restoring  biodiversity. I figuratively named them «Quarry oasis». Students, pupils and interested 

persons have joined the work with  big enthusiasm 

For the achievement  of following tasks was necessary: 

1. Making of biopots (it is possible at any time  of the year); 

2. Buying  of  one- and two-year seedlings of plants characteristic for the given zone; 

3. Buying  of seeds of  green manure plants (beans and oats) and their sowing   in walls of biopots. 

4. Gathering of some weeds with roots and their planting in biopots; 

5. Preparation of soil for a sown area (humus mass with seeds  of green manure crop  plants); 

6. Planting in biopots of seedlings and their training; 

7. Replanting of the begot plants on  the territory of the quarry; 

8. Buying  of  so-called effective microorganisms, their reproduction, entering of a working solution 

into roots of the plants, replanting  to the quarry, watering; 

9. Supervision over the development of plants; 

10. Sampling of soil and their laboratory research; 

11. Participation of the local population  in the work. 

 

      2.2.1 Methods of the decision of problems of the first  stage of experiment 
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      Making of  biopots. The biopot is made with a mix of vegetative cells and humus  , which is  

mixed up with the water to a consistence of the clay test, it has  the form of an usual flowerpot with 

desirable height and width and  is dried at a low temperature (30 0C). The size of the pots made by 

us was of 30, 35, 40 cm diameter of the bottom is 30-35 cm. 

       Expediency of using of biopots for the  achievement  of purpose. The  dried  biopot  can be 

filled with soil rich with  humus, to sow seeds of the necessary plant, to plant seedlings of desirable 

plants. We must wait  for the seed to germinate and  for  the plant  to take roots and then  we can 

replace a biopot  to  the desirable  place.  

       After the biopot will  be placed  in the earth, under the influence of a moisture it will start to 

decay and therefore  it will not prevent the further development of a root system, and it will create 

an additional nutrient medium at first for  soil forming microorganisms, and later  for a plant. At the 

first stage of development of seedlings the biopot gives us the chance to spend works on caring  of 

plants (  watering, the ambient temperature control, protection against  rain,  wind, hail etc.)  easier 

and without additional expenses, in comparison with the plants replaced directly in  the soil of a 

quarry. Probability   of accustoming  of plants in biopots  is almost 100 % compared to the   second 

case. The biopot allows  us to transfer soil rich with  humus, which together with the developed 

plant cover it will promote restoration   of microbiodiversity  on the quarry  earth . All aforesaid 

confirms expediency of use of biopots for the achievement of the goal . 

        Buying  of  one-  and two-year old seedlings of plants characteristic for the given zone. 

With the use of the given method (plants preliminary planted and got accustomed in biopots) the 

project provides replanting  and accustoming  of  trees and shrubs on  the quarry. It was necessary 

with that end in view to select plants from local species characteristic for the given geographical 

zone. From the wood plants extended in a given zone nine species have been selected. Ash-tree                 

(Fraxinus) ,  wild cherry plum (prunus divaricata), hawthorn (Crataegus) ,  maple (Acer),  blackthorn 

(Prunus spinosa),  blackberry (Rubus),  dog rose (Rosa caninal),  wild pear (Pyras caucasica),  filbert 

(nuces),  acacia (Acacia) and  pine-tree (pinus). The local population helped with gathering of  one- 

and two-years old seedlings of trees. It was necessary to establish viability of plants in the quarry 

conditions 

       Buying of seeds of pod-bearing  and green manuring plants (beens and oats) and their 

sowing  in  the walls of biopots. It is known that one of  the perspective ways of restoration of soil 

fertility is reproduction  nitrogene bacteria  in soil by means of legumes and entering into soil of 

green manure crops. With that end in view together with the basic plants in biopots bean cultures 
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(Phaseolus)  have been planted, and for the purpose of a green manuring in soil and biopot walls  the 

seeds of oats (Hordeum)  have been sowed. Both cultures are characterized  with  a short vegetative 

period  and it was required  for the fulfilling of our plan . In our case   the sprouted seeds of oats     

are well visible on the walls of biopots ,the walls are  covered by green mass and at planting in the 

earth enrich its nutrients. 

       Gathering of some weeds with roots and their planting in biopots. On the  purpose of   

recultivation  of the  barren land of the quarry  we  paid our attention to such weeds as I.setaria  and    

Agropyrim. These plants possess high ability of reproduction and resistance to environmental 

conditions. They were gathered by local residents during weeding,   with roots just before 

transplanting of plants on the quarry. Together with roots of these plants at the direct replanting in 

the quarry earth, there gets enough soil for their further reproduction. In biopots it is possible to 

plant other wild-plants, by the  replanting of weeds on the  territory of the quarry we promote their 

further reproduction in the given medium. 

       Preparation of soil for a sowing (humus mass with the seeds of  green manure plants -

beans and oats). For a sowing of seeds is chosen the area with the soil rich with a humus located  

nearby from the quarry, with which  are mixed up seeds of green manure crops . In the earth there 

are seeds of weeds spread  in the given district, which  will grow together with  the other plants. If  

on the  territory of the  quarry the layer of earth is preliminary removed and stored that  certainly 

gives the big prospect of rehabilitation of soil. 

       Planting of seedlings in biopots and their accustoming and training  are the  processes 

which should  be spent consistently. We have already spoken about  them above. But we will stop 

on plant training. At replanting in a biopot,  we must protect the plants  from the  adverse 

environmental conditions ( wind,  rain,  hail, low temperature )  before they  develop  a strong root 

system and after that, we should accustom them to  those severe conditions of the quarry where it 

should be transplanted. With this purpose we gradually  increased the intensity of a solar irradiation 

and reduced the watering frequency . In our case because of the reasons independent from us the  

replanting of one-  and two-years old  seedlings to a biopot was spent on the second-third week of 

April, though the technique provided to do it  in March, and the plants already had leaves and they  

continued the development. It  can be explained by the fact  that they have been replaced in soil rich 

with nutrients, their    watering   was spent daily and  they were in semifield conditions. The 

quantity of seedlings of each species and the wild-plants replanted in pots is resulted in table 

1.(enclosure 1) 
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       As it is visible from the table, we have decided to gather one- and two-year seedlings 

because it was considered that the seedlings with well developed root system will show the best 

adaptation to new conditions. During the experiment time this question remained  unresolved, 

because of the absence of more young sprouts. As to the  weeds, resulted in the bottom part of the 

table, we have separately transplanted them in biopots, hoping that in the  next year they will  grow 

already  multiplied.  

 

 

      2.2.2. Methods of the decision of problems of the second stage of experiment 

      Buying of effective microorganisms, reproduction, preparation of a working solution and 

its entering in transplanted plants. So-called effective microorganisms, 80 kinds of which was 

able to cultivate a Japanese scientist Dr.Teruo Higa represent   part of biovariety existing in soil. 

These useful microorganisms promote decomposition of minerals and humus mass and transform 

them  into assimilable by plants nutrients. Our task is restoration of a biodiversity of soil on career 

by entering of effective microorganisms. The technology of effective microorganisms (EM) uses 

microorganisms which  improve  and make soil microflora healthier. The normal microflora 

promotes restoration of a biodiversity of soil and soil fertility increase. In our country EM 

production   is accessible owing to the technology - Baikal EМ-1. The preparation contains more 

than 60 strains of microorganisms. Together they create symbiosis medium and strengthen each 

other and consequently long live in soil. Microorganisms in a concentrate are in a quiet condition 

and for their activation the nutrient medium is necessary For nutrient medium creation use set of 

components, among them EM an extract and dung. 

       During the experiment we have prepared  a) variant of the EМ extract. The extract have been 

applied  in soil twice and samples of soil for laboratory researches were  taken for three times - at 

the beginning, in the middle and at the end of the experiment. For the development of a powerful 

root system of a transplanted plant during replanting, it is recommended to bring effective 

microorganisms in soil of biopots  in a state of an extract or the processed dung, which in our case 

has not been done. 

        The replanting  of the accustomed plants and supervision over  the plants’ development 

took place  at the end of May. For the transplanting  we  have chosen the highest place, with severe 

environmental conditions, on the hilly slope  where the rain water does not penetrate into the ground  

and is washed off from a soil surface. Winds from different directions are blowing and  during the 
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whole day the plants are under the sun (during supervision the thermometer showed 45 0C) . 

According  our technique, the  transplanted plants should not  be watered  during  two months and 

they should receive the necessary moisture for  their development only with precipitations. 

Supervision were conducted on:1.The  development of the plants replanted to the quarry; 2. What 

species of plants will get accustomed to  the severe conditions of the quarry.3. Which of  the plants 

(one-  or two-year) will better adapt. Supervision were spent periodically. After two months we have 

taken  pictures reflecting a condition of the trees replanted by us. In July we found out that from 15 

species of trees and shrubs replanted by us only two-years old seedlings of 5 kinds have survived. 

From one-year seedlings there were left only black branches with the leaves which have dried on 

them. The seeds of oats sowed in roots have sprouted and have developed ears, and the sowed bean 

has yielded fruits. Some weeds had flowers. In the beginning of August we began watering the 

plants . But  the plants began to wither, in strong heat and under the merciless sun   and we have 

stopped  watering them . In the beginning of August we have closely examined the plants and made 

a film and in the end of August again have visited a quarry. The survived plants looked safe, grassy 

plants have dried up, and oats and bean fruits have ripened. We took samples of soil for the analysis 

again. In the end of September the soil-covering has completely dried up. The Earth has cracked 

from a drought, at the survived plants leaves have turned yellow and they were preparing for the 

winter. We left them with a hope that in the spring they will develop more intensively. 

       Realization of this project will create workplaces for local population( here is meant making 

of biopots, gathering of seedlings, accustoming and training of plants, their replanting on quarry 

territory). Restoration of the degraded nature by the help of the population is an approved method.   

 

        2.3. Results of experiment   

The work scheme (see enclosure 2) 

      The first stage of experiment has ended successfully, as all seedlings replaced in  a biopot have 

continued development in spite of the fact that owing to  some reasons we have replaced them a bit 

later. The seeds of  beans and oats sowed in a biopot have well germinated.  If the walls of a pot   

will be  covered by the sprouted oats after  planting the biopots in to the  soil we will have a green 

manure. The first stage of experiment has lasted three months (March, April, May). In May the 

plants  for  20 days were left under the sun, on plants there were new leaves and new branches. 

       The second stage of experiment continued  4 months (June, July, August, September).  The 

most important  was the period of  June and July when on Kavtiskhevi quarry  apart from the  other 
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months is observed   the  highest  temperature, and quantity of the  precipitations  is minimal. 

Supervisions were spent in several directions On every directions the results of supervision are 

following : 

      1. The plants replanted in biopots have continued to grow on the quarry. 

      2. From 11 species of trees and shrubs, 6 species have adapted to the severe conditions of the 

quarry. 

      3. From each kind have basically survived two-years old  seedlings. The most the part of  one 

year-old seedlings  did not endure the severe environmental conditions of the quarry. 

       New sprouts of two species - of  maple and dog rose have revealed  big resistant ability in the 

quarry conditions. About new sprouts of other species we cannot give any data ,because we could 

not include their new sprouts in our experiment. Elevated parts of plants of  bean and oats 

participating in experiment have developed normally. The weeds have also developed and the wild-

plants which have been replanted to the quarry in biopots have blossomed, too. I think that high 

resistance of plants to drought and  heat is caused by entering of so-called effective microorganisms 

into soil. They have created  favorable microflora which promoted development of a powerful root 

system of plants, promoted continuous supply of plants by necessary nutrients which as a result  was 

reflected on their viability. On the diagram  is resulted  lower viability of separate species of trees 

and shrubs depending on the age of seedlings (time of supervision June, July, August, September).  

(Diagram,see enclosure 3)    

       Symbols: the black image – the dried up plants. The green image- survived  plants, the  variant I 

- new shoots, the  variant II – one year plants, the  variant III - two-year plants. It is clear from the 

diagram that from 11 species of plants 5 species  in  II and III variants have dried up:  hawthorn,  

blackthorn,  filbert,  wild pear,  pine. 

       And 5 species of plants have kept viability in II and III variants :wild cherry plum,ash-tree,  

acacia, blackberry, dog rose, maple which new sprouts have well developed. From the tested plants 

a high ability of the adaptation  revealed  dog rose,ash-tree, then  wild cherry plum, acacia, and in 

the end blackberry. These results are received in the conditions of the short period of supervision 

and  small amount of tested plants, that does not give the chance to us to make more exact and 

confident conclusions. 

       We can only conclude that the offered method will assist  the  restoration of  biovariety on the 

quarry, in particular to restore  plant cover  with  trees, bushes and grassy wild-plants which will 

promote further restoration of a complicated natural ecosystem. 
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       The project budget 

       The project budget is calculated for one year and economic expenses necessary on planting of 

wood on 1 hectares are presented. It is desirable that the project lasted 3 years. Participants of the 

project  during the first  and the second years will gather one and two-year seedlings and will plant 

seeds of plants for reception of two-year seedlings. Apparently from the resulted budget for  

planting of wood on 1 hectares is necessary  8500 GEL in local currency - that makes approximately 

5000 US dollars.  Preparing of a seedling with a biopot  for transplanting costs around 10 GEL, 

transplanting  and caring of one seeding on the quarry costs 3,2 GEL (Budjet,see enclosure 4). 

 

 

 

       Results and benefit 

       The Kavtiskhevi quarry occupies 182,98 hectares. Wood planting in the given territory for 17-

20 years  will form a powerful plant cover which will make essential impact on the environment. 

For today the limestone quarry is   strongly polluting  the air and the deciduous forest can 

considerably lower the  level of pollution . At the same time  it will help to raise oxygen level in the 

atmosphere. It is a well- known fact that for one sunny day 1 hectare of wood secretes 180-200 kg of 

oxygen. In our  case when on 1 hectare is provided planting of 625 trees, it is  easy  to calculate 

what quantity of oxygen will be secreted. At the same time the biovariety will  be preserved and 

multiplied, the local hydrological system  will be improved, and  landslide  processes will  be 

prevented . 

Conclusions: 

Definitely the results of the experiment are satisfactory, though   it  needs  the further work and 

improvement. As a result of scientific research it has been established, that from the transplanted ten 

species of plants five of them have got accustomed in the limestone quarry conditions, all weeds 

have also got accustomed. By means of the offered technology of restoration of a biodiversity the  

transplanted plants resisted  cold,  drought and kept viability for the further  intensive development 

in  spring.  I can conclude that the offered method will assist  the  restoration of  biodiversity on the 

quarry, in particular  shrubs and grassy wild-plants which will promote further restoration of a 

complicated natural ecosystem. I will continue to work in this direction even if the project doesn’t 

win the grant. There are many devastated places waiting for our help. 
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                                                                                   Enclosure 1 

Table 1  

The species of plants transplanted in pots 

 

 

# 

 

 Name of plants 

Quantity of shoots 
Pc 

Quantity 

of  biopots 

pc 

  new 

shoots   

one year old   two- years 

old    

1  Maple (ACER) 1 - - 1 

2 Dog  rose (Rosa caninal) 1 1 1 3 

3 Ash (Fraxinus) - 1 2 3 

4  Wild cherry plum (prunus 

divaricata) 

- 1 1 2 

5  Acacia (Acacia) - 1 1 2 

6 Blackberry (Rubus) - 1 1 2 

7 Hawthorn (Crataegus) - 1 1 2 

8 Blackthorn (Prunus spinosa) - 1 1 2 

9 Hazel (nuces ) - 1 1 2 

10  Wild pear (Pyras caucasica) - 1 1 2 

11  Pine (pinus ) - 2 2 4 

12  l. Setaria - - - 1 

13  Agropyrum - - - 1 

14  Petanisites - - - 1 

15  Urticadioical - - - 1 

16  Trifolium     -    -     -    1 
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Enclosure  2 

 

The work scheme 

 

Making  of biopots 

 

Storage of pots at a room temperature (drying) 

 

Replanting and planting of plants at a room temperature 

 

Reception of sprouts at a room temperature 

 

Replanting of the taken root sprouts in an open ground 
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(Enclosure 3 ) 

Diagram 

 
 

 

                                             Version III.                                                                                       

 

                         Version II. 

 

 

Version I. 

 

                                                                                                                                                                                              pine (pinus )        wild pear 

                                                                                                                                                                            hazel ( nuces )                (Pyras caucasica) 

                                          Blackthorn (Prunus Spinosa)         

                               hawthorn (Crataegus)    

                                                                                  acacia (Acacia)   blackberry (Rubus) 

                                                               wild cherry plum (prunus divaricata) 

                                                  ash (Fraxinus) 

                             dog  rose (Rosa caninal)                                                                                                                       

                          maple (Acer) 

 

 



           Enclosure 4 

The project budget in national currency for the rehabilitation of 1 ha wood 

 

N  Categories of spending Time of work 
Months 

Total 
  

I  II  III  IV  V  VI  VII  VIII  IX  X  XI  XII 
I Salary for the participating people                          

1. Making of biopots (625 GEL)   ‐  400  -  -  -  -  - 375 375  375  375     

2. Planting of seedlings and seeds in 

biopots 

 

 -  

 

 - 

 

 625 

 

 - 

 

 - 

 

 - 

 

 - 

 

 - 

 

 - 

 

 - 

 

 - 

   

3. Replanting of weeds - ‐  - - 100 - - - - - -    

4. Transferring of plants to the quarry - - - - 1250 - - - - - -    

5. Watering of plants - - - - - 200 200 200 - - -    

II Goods and service                

6. Getting and buying  the seedlings - - - - - - - - - 125

0 

-    

7. Raw material for making pots - ‐  - - - - - - - 187

5 

-    

8. Buying seeds for sowing - - 112,5 - - - - - -  - -    

9. Buying EM and making solution - - 112,5 - - - - - - - - -   

10. Transportation of plants ‐  - - - 200 - - - - - - -  

11. Unforeseen spending - - - 100 - - - - - - - - 
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