Monitorizarea şi reconstrucţia ecologică a terenurilor la carierele de bauxită

SUMMARY

In the Piatra Craiului Mountains there are bauxite mine in Zece Hotare, Cornet, Rosia- Albioara si Virciorog. The surfaces occupied are of 1305740 m2; other lands were taken from agriculture land forestry for these bauxite mine and they are occupied by road, spoil bank. Ecological reconstruction of these land  is a complex problem and this paper presents the  aspects concerning the erosion on the side bauxite  quarry, physical, chemical and biological properties of the land, vegetation planting in the former bauxite quarry from Zece Hotare, Bihor. Bauxite exploitation were ended in 1998 and in 2005 the complex melioration works where made and the paper  presents the results researches obtained after that.

The are the  condition for erosion on the  quarry slides  because the multiannual   average  of the rainfall is 615,1 mm  and the last three year they are of 815,8 mm in  2005, of 872,0 mm in  2006, and of 585,2 mm in 2007.

Maximum Rainfall registered in 24 hours Hare a multiannual average of 40,53 mm; the values registered during the studied period were of 20,31 mm in 2005, of 11,9 mm in 2006 and of 11,46 mm in 2007. The analysis of the multiannual data for every month show that, the maximum value of the rainfall   felt in 24 hours, was registered in zone, 61,3 mm; in the studied years , this maximum value was registered in August: 36,4 mm in 2005, 23,4 mm in 2006 and 25,6 mm in 2007. 

Works  against the slides erosion  ware very important because on the 10% slope Their absence determined a soil loss of 100,6 t/ha in comparison with 3,9 t/ha, in soil loss registered on the  slide quarry with works against erosion, relative difference, 2479,5 %.

In the some time the degree of the spontaneous vegetation covering on the slide without works against the erosion was smaller of 6,26.

The soil losses on the quarry slides with the works against erosion increased in function of the slope 5,2 t/ha at slope of 20%, 8,6 t/ha at slope of 31/% and 15,4 t/ha at slope of 44%. The degree spontaneous vegetation covering was in inverse relationship with the slope 80% at the slope of 20%, 69% at the slope of 31% and 57% at slope of 44%.


Physical and chemical properties of the soil from former bauxite quarry were determined in the three profiles and a profile in the beech forest was made, too. The depths studied were: 0-17 cm; 17-30 cm; 30-40 cm,; 40-60 cm.


Profiles texture from former bauxite quarries very different in comparison with the profile texture  from beech forest. The biggest differences were registered regarding the colloid clay content( <0,002 mm), in average on the soil profile, on the quarry slide, the difference was of 89,1% and the profiles situated on the high leveled area and on the depression laveled area the differences were of 71,1 % and of 67,7%

The biggest values of the bulk density were registered on the slide bauxite quarry, the average value on the profile was of 1,62 g/cm3. In the profiles situated on the leveled area, the values of the bulk density are more favorable. 

The biggest values of the bulk density on the slide  of the former bauxite quarry determined to obtain the smallest values of the total porosity in this profile, the average on the profile is of 39,2 %. In the profiles situated on the leveled area the values are bigger. In the all depths and in average on the soil profile, the biggest values of the total porosity (as consequence) were registered in the profile from beech forest.

Penetration resistance had the biggest values in the profile situated on the slide of the former bauxite quarry. This profile is following by the values determined in the profile form high leveled area and from depression leveled area. The smallest values were registered in the profile from beech forest. 

The most unfavorable values of the hydraulic conductivity were registeredon the slide of the former bauxite quarry.: 4,5 mm/h on 0-17 cm, 2,1 mm/h on 17-30 cm, 1,3 mm/h on 30-40 cm and 1,4 mm/h on 40-60 cm. The values of the hydraulic conductivity from profiles situated in the leveled area are bigger and the most favorable values,  were registered in the profile situated in the beech forest.

Humus content in the land of the former bauxite quarry is much more small thanthe values registered in the beech forest and the humus was determined on the 30 cm depth only. The smallest values of the humus content was registered on the slide of the former bauxite quarry 0,93% on 0-17 cm, on depth, 0,0% on 17-30 cm, in comparison with 3,7% on 0-17 cm and with 2,5% on 17-30 cm depth in the soil from beech forest. In the soil from beech forest a humus content on 30-40 cm was of 1,1% and on 40-60 cm was of 0,4%.

The values of the pH determined on the soil profiles from former bauxite quarry are smaller then values of the pH determined in the soil, from beech. The smallest values were registered in the profile situated on the slide of the quarry.

The content of the phosphorus mobile is very small in the all three profile from former bauxite quarry; the smallest values were registered on the , slide of the quarry and the biggest in the profile form beech forest. In average on 0-60 cm depth the differences in comparison with the values registered in the beech forest quarry (5,75 ppm) were of 74,0% on the slide, of 47,0% in the high leveled area and of 48,5% in the depression leveled area.

Potassium mobile content had the smallest values then the content registered in the beech forest in all the depths. In average on the soil profile, the differences in comparison with the value of the soil profile from beech forest (82,5 ppm) were of 71,2% in the profile from slide of the former bauxite quarry of 61,0% in the profile from high leveled area and of in the profile situated in the depression leveled area. 

The determinations of the enzymatic activity ware mode on 10 to 10  cm till 40 cm depth.

 
Actual dehydrogenase activity had the smallest values in the slide of the former bauxite quarry. In average on 0-40 cm depth the differences in comparison with the value determined in the beech forest /8,5mg trifenilformasam (10 g soil in 24 hours) were of 39,5% in the profile from slide quarry, of 27,9% in the profile form high leveled area,  of 13,7% in the profile situated in the depression leveled area. Concerning the potential dehydrogenase activity (12,38 mg trifenilformasan/10 gr. Soil in 24 hours) average value on 0-40 cm)  the differences are bigger than the differences of the actual dehydrogenase activity : 60,1 %; 47,1 %; 24,8 %.


Both acid and alkaline phosphatase is smaller in the land from former bauxite quarry in comparison with the soil from beech forest. In average on 0-40 cm depth, concerning the acid phosphatase activity of soil from beech forest, there are differences of 57,8 % in the profile form slide, of 40% in the profile situated in the high leveled area and of 16,1% in the profile form depression leveled area. The values of the alkaline phosphatase activity are smaller than acid phosphatase acidity in average on 0-40 cm depth in comparison with the value determined in the soil profile form beech forest(0,157 g fenol/g soil) there are the negative differences of 41,4% on the profile from slide, of 34,6% on the profile from high leveled area and of 29,1% in the profile  from depression leveled area.


Catalase activity is smaller in the land of the former bauxite quarry in comparison with catalase activity from beech tree (11,65 mg ho/1 g soil). The average differences on soil profiles had the following values:  22,5% in the profile from quarry slide, 19,4% in the profile from high from high leveled area and of 15,2% in the profile from depression leveled area. There is the same kind of the differences regarding the non enzymatic catalase activity (13,64 HO/1 g soil in the soil from beech tree) but the differences values are smaller.

Urease activity is very big differences in the land from former bauxite quarry in comparison with average value from beech forest, 10,03  mg 

NH/10 g soil , there area thedifferences of 56,6% in the profile  form slide , 44,5% in the profile form high leveled area and of 24,1% in the profile from depression leveled area.


Fertilization system used in acacia planting in leveled area of the former bauxite quarry is important because the organic+mineral fertilization (manure 30t/ha N120P120K120) determined big annual growths of the acacia. Organic (manure 30 t/ha) and mineral(N120P120K120) fertilization determined the growths very significant statistically in comparison with the control both in 2006 and 2007.

Importance of the works against  the erosion of the bigger quarry slides  is sustained by the annual growths  of the spruce fir planted on the slide with these works in comparison with the annual of the sprucefir planted on the slide with the same slope but without the works against erosion.


The covering degree with grass vegetation  in the different area of the former bauxite quarry increased every year. In 2006, 13 plants/m2 were determined on the depression leveled  area 7 plant/m on the leveled area, 8 plants/m2 the slide with works against erosion and 3 plants on the slide without works against erosion but planted with spruce fir on the levelcurve direction. In 2006 , the number of the plants in these locations increased to 23 plants/m2, 14 plants/m2, 15 plants/m2, and 5 plants/m2.  In spring of the year 2008 the smallest + number of plants were registered  on the slide the works against erosion and the biggest (31 plants/m2) on depression leveled area 25 plants/m2 were registered on the quarry slide with works against erosion and 14 plants/m2 the high leveled area; 8 plants /m2 of Poa pratensis were determined in the summer of the years 2006 and 2007 in the beech forest and in the summer of 2008 2 plants of Allium ursinum were determinated, too.

In the all 4 locations of determination Tussilago farfara was present. In the depression leveled area , the plants with bigger requirement for soil moisture were determined: Juncus inflexus, Equisetum arvense, Polygonum persicaria; Calamagrostis epigiois, Cirsium arvense and Rubus caesius were presented too. In the high leveled area together with Tussilago farfara there were Cirsium arvense, Rubus caesius and Hypericum perforatum. The vegetation form slide quarry was differed in function of the presence of the works against erosion. In the slide without works against erosion Tussilago farfara and Rubus caesius there were, only but on the de slidewith works against the erosion there were  Calamagrostis epigios and Cirsium arvense, too.

The number of plants on the slides with the works against erosion is influenced by slope. The determinations from 2008  emphasized a number of 26 plants/m  on slope of 10%, 22 plants/m2 slope of 20%, 18 plants/m2 on slope of 31% and 13 plants on slope of 44%. The absence of the works against erosion determined the presence of 1 plants/m2 (Tussilago farfara) only.

The dominant plant for a slope of 10% was Tussilago farfara, and for a slope 20%, 31%, 44%, the domination plant was Calamagrostis epigeios. Polytrichum commune was determined at the slope of 31%  and 44%, too Cirsium arvense, Fragaria vesca, Euphorbia cyparisias, Viola odorata and Taraxacum officinale were determined at slope 10% and 20%.

The wood vegetation (Salix alba, Betula pendula) was presented both on the leveled area and slides of the former bauxite quarry and in the area war the beech  forest Fagus silvatica there was, too.
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