
ROCZNIKI GLEBOZNAWCZE TOM LV NR 2 WARSZAWA 2004: 4 4 7 ^ 5 9

SEBESTYÉN TÓTH

PRESENT, FUTURE AND SCIENTIFIC ASPECTS 
OF LAND RESTORATION DAMAGED BY HUMAN 

ACTIVITIES IN THE HUNGARIAN REPUBLIC

OBECNE, PRZYSZŁE I NAUKOWE ASPEKTY REKULTYWACJI 
TERENÓW ZNISZCZONYCH PRZEZ DZIAŁALNOŚĆ 
ANTROPOGENICZNĄ W REPUBLICE WĘGIERSKIEJ

Retired Scientific Head o f Department, 3356 Kompolt, Hungary

Abstrakt: Zmiany polityczno-ekonomiczne i właśnościowe przyczyniły się do bardzo istotnych 
zmian w podejściu do rekultywacji i rewitalizacji terenów zniszczonych. Ostatni okres charakte
ryzował się intensywnymi badaniami i poszukiwaniami nowych systemów eksploatacji kopalń i 
reklutywacji terenów w tych rejonach. Zaczerpnięto doświadczenia w tym względzie ze Stanów 
Zjednoczonych i Niemiec prowadząc partnerskie programy w tym zakresie. Pokrycie zwałowisk 
pokopalnianych i z odpadami warstwą próchniczną daje największe korzyści. Biorekultywacja 
umożliwia wprowadzenie pożytecznej produkcji lub innego użytkowania takich terenów.

Key words: area withdrawal, landscape planning, landscape arrangement, recultivation by hu
mus, use o f sewage mud.
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INTRODUCTION
According to recultivating researches, 1988 can be regarded as the year o f the 

latest comprehensive introduction in Hungary. Regarding 1988 as the reference year. 
Table 1 demonstrates the licensed areas permanently withdrawn from agricultural 
production for industrial and mining purposes in every 5 years.

As it can be observed in the Table, the first five years are characterized by the 
withdrawal o f 20.90% of the areas from the total 100%) permitted to be withdrawn 
during 15 years. 25.38% o f the area was withdrawn in the second 5 years while more 
than the half o f the withdrawn area, 53.72% can be seen in the third 5 years. The degree 
o f withdrawal has increased, in the period o f the third 5 years the utilization o f lands for 
industrial and agricultural purpose is 2.57 times larger than 10 years before.
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TABLE 1. Licensed areas permanently withdrawn for 
industrial and mining purposes (in ha)

Period

1988-1992
1993-1998
1998-2002

Total:

Withdrawn
area

I: Total = 
100%

I: 1988/92 
=  100%

3092.50
3754.53
7947.25

14794.28

20.90
25.38
53.72

100.00

100.00
121.41
256.98

From: Database of Benedek Szalai, Leading 
counsellor, FVM 2003.

Taking other utilization purposes 
into consideration, the total sum o f 
areas withdrawn from agriculture was 
60.863 hectares during 15 years. 
24.31%  o f  the area was used for 
industrial and mining purposes. During 
the last 34 years the area o f plough 
land  d ec rea sed  to 9 1 .8 7 % , the  
horticultural area fell to 23.81%, the 
a rea  o f  o rch a rd  to 64 .1 2 % , the 
vineyard decreased to 52.14 %, the 
area o f meadow fell to 64.79%, the 
area o f pasture fell to 95.11%  (Table 
2). Therefore the agricultural land 

decreased to 87.27 %. In spite o f the fact, that the forest area increased by 22.65 %, 
the area o f reeds rose by 28.12%, the arable land fell to 94.01%).

The decrease is due to the increased size o f area withdrawn from agricultural 
production. These changes o f area have encouraged the increase o f recultivating tasks 
and its various development in the future. There are new conditions that require more 
comprehensive groundwork o f research tasks.

More and more landowners determining the purpose o f recycling want to fulfil their 
different demands besides taking environmental requirements as well as landscape 
planning into consideration, the possibility o f a profitable business is also important. 
Asserting landowners’ claims is not an easy task for researchers. The right coordination 
o f such exercises could form the efficient cooperation o f “Four o f Visegrad”(Visegradi 
Négyek).

TABLE 2. The formation of the areas of branches, 1895-2003 (in thousands ha)

Branches 1895 1938 1969 2003 I: 1969 =100%

arable land 5106 5618 5053 4642 91.87
garden 96 72 147 35 23.81
orchard - 48 170 109 64.12
vineyard 175 208 234 122 52.14
meadow 799 646 409 265 64.79
pasture 1268 964 874 837 95.77
agricultural area 7444 7556 6887 6010 87.27
forest 1193 1108 1466 1798 122.65
reeds 48 30 32 41 128.12
pond - - - 31
cultivated land 8685 8694 8382 7880 94.01
withdrawn 528 609 920 1423 154.67

Total 9213 9303 9302 9303 -

From Toth [2001, 2002]: FTI [2003]
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A SHORT INTRODUCTION OF THE LEGAL ENVIRONMENT 
REGARDING PREVAILING ACT LV. IN 1994

The classification of investments is the following according to their accomplishment 
in mining, industry or other purposes (withdrawal for downtown, railway construction, 
village or town development, military forces, fire brigade):

• investments tied to place,
• investments not tied to place.
In case o f investments not tied to place, areas unsuitable for agricultural production 

can be taken into consideration. In case o f investments tied to place, in really justified 
cases, arable lands better than the average can be used for establishing vineyards and 
orchards and these areas are ameliorated or equipped by irrigation. Utilization should 
be limited to as small land as possible.

To use arable land for other purposes can be done by the permission of the competent 
authority. Application for other purposes means that the arable is used in a different 
way than its branch o f cultivation would require, and due to this kind o f application, the 
cropland is becoming unsuitable for agricultural utilization temporary or permanently.

If  the application for other purposes is permitted, the user has to run such a business 
activity, which is appropriate for the branch o f cultivation or without production 
respecting the rules o f soil-protection until the beginning o f the utilization for other 
purposes. It is called temporary application.38 § (1).

The utilization o f arable lands for other purposes can be temporal or permanent. 
Permission for temporal utilization can be given for fixed period, once for maximum 5 
years, at the most. After the determined time limit the claimant has to restore the original 
state determined by the State Property Agency, the arable land has to be suitable for either 
agricultural or forestry production. It means the restoration o f the original state.45 § (1).

Temporal application can be permitted if the plan of restoration of the original state is attached 
to the application form, and the necessary restoration work is laid down in the project.

The local Property Agency is authorized to permit the utilization o f cropland for 
other purposes.46 § (1).

In case o f the exploitation o f the arable land for other purposes, the claimant has to 
pay land protection contribution, its amount will be formed in the future as follows 
(Table 3) according to Act LV on cropland, 1994 after 20th July, 2001.52 § (1).

Discharge from paying land protection contribution, payment in instalments or other 
allowances are not permitted.56 § (3).

Investments on the arable land should be planned in such a way that the object 
should not obstruct the conditions o f land protection economy. During the construction 
o f investments the investor, during the time o f operation the operator is responsible for 
protecting the arable land. It should be ensured, that environmental effects must not 
cause damages in the quality o f the arable land.70 § (1).

Land protection fine should be paid, if the former user neglects his duty concerning 
temporal use and restoring activities, or the quality o f the returned land is worse than 
the quality determined by the registration o f the State Property Agency or the land is 
restored to be suitable for agricultural production after the deadline stated in the 
permission. 55 § (1).
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TABLE 3. The multiplied values of the Gold Crown (Ak)

Quality
groups

In case of arables, 
vineyard, garden, 
orchard

In case of pasture, 
reeds and pond

in the 
past

in the 
future

in the 
past

in the 
future

I. 47000 92000 26000 48000
II. 40000 76000 22000 40000
III. 33000 60000 18000 32000
IV. 26000 44000 14000 24000
V. 19000 28000 10000 16000

! vi. 14000 20000 8000 12000
VII. 9000 12000 6000 8000
VIII. 4000 4000 4000 4000

From: FVM Mrs Edit Székelyhidi, Head of Department

In the first case, a thousand 
times more has to be paid as fine 
after the value of land is determined 
in Gold Crown (Arany Korona). In 
the second case, if one quality class 
reduces the quality o f the land, the 
fine is three times the difference 
o f the value o f the two quality 
classes. If  the difference is two 
quality classes, then the fine is three 
tim es o f  the  land  p ro te c tio n  
co n trib u tio n  acco rd in g  to the 
registration.

Discharge from land protection 
fine cannot be given, payment in 
instalment or other allowances are 
not permitted.

ORGANIZATIONAL CHARACTERISTICS OF THE DIFFERENT 
VERSIONS OF RECULTIVATING ACTIVITIES 

The recultivation of privatised, withdrawn lands
In land privatisation a lot o f such areas were 

p r iv a tis e d , w h ich  had been  w ith d raw n  from  
agricultural cultivation earlier. The new owners 
wanted to turn these lands into fertile agricultural lands 
again. It was supported by the fact, that the above- 
mentioned territories were in the neighbourhood o f 
private properties offering the possibility to complete 
or expand them. Liquidated animal breeding farms or 
their dunghills and straw-yards situated near the 
settlement can be used for agricultural production 
profitably in the future.

Gathering information about similar cases, it is sure, 
that after the change o f regime governments have 
supported the recultivation o f such areas. Every year 
farmers can receive support on the basis of the following 
conditions: after an accepted application, its fulfilment 
and a quality check after finishing the work.

The main characteristics o f applications sent to *ln marked years the FVM did not
the Ministry o f Agriculture and Rural Development accept applications
(FVM) are summarized in Tabic 4.

TABLE 4. Data of applications for 
cultivating withdrawn areas 
in agriculture

Year Area, ha HUFrtia

1993 27.75 109 555
1994 10.72 32 502
1995 334.07 62 449
1996 51.77 215 408
1997 76.60 2 955 349
1998 188.48 2 021 785
1999* - -

2000* - -

2001 38.82 1 030 190
2002 22.82 271 882
2003 8.24 119 146

Total 759.27 908 514
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The Table 4 demonstrates that support was asked for the recultivating work of 
759.27 hectares withdrawn land from cultivation; the degree o f support was 40% of 
the accepted costs determined by the jury.

It also can be seen in the Table 4 that the size o f land wanted to be drawn into 
cultivation changed every year. The same can be observed in connection with per unit 
costs, their scatter among the years was also significant, from 32 502 to 2 955 349 
Hungarian Forints (HUF) per hectares. Extreme ideas were not supported, or got only 
reduced support.

The recultivation of lands without owners or left barren
A significant part o f recultivating activity is directed to mining districts without 

owners or left barren. In these areas the mining entrepreneur cannot be forced to pay 
the costs o f the missed landscape planning.

According to Kneifel’s statement, made on the basis o f the survey earned out by the 
Hungarian Geological Service the number o f the larger refuse dumps in Hungary is 
3534. The mass o f refuse dumps is more than one billion tonnes and they cover a large 
area. The survey differs in different areas and was expanded to complex, environmental, 
geological analysis o f refuse dumps and secondary raw materials (coal and bauxite 
mines, ash dumps), identification of the material of mining dumps and the quality analysis 
o f subsoil water.

He is directing our attention to the fact that analyses for special purposes forgot to 
seek the possibilities for placing waste material and refuse although they have prepared 
it because the surveys made the following research possible:
• the separation o f refuse dumps with unfavourable chemistry composition and unfa

vourable speck dispersion,
• the determination o f water permeability,
• the estimation o f chemistry composition and adsorption capacity,
• the study o f the chemism o f the surrounding water and water- rock interaction.
• to find out about the polluting effects o f refuse dumps;
• to form an opinion o f the risk o f slipping and erosion;
• to establish the extent o f water-permeability o f refuse dumps;
• to qualify the original foliation o f the area receiving the refuse dump, and to carry out 

similar examination on the substance o f the refuse dump itself in order to determine 
what kind o f processes can be rendered on the edge surface;

• to separate the refuse dumps that, in the future, can be used as waste dumps after 
detailed examination.
According to the Office o f Mine damages o f the Ministry o f Environment and Water 

out o f the sums paid as mine annuities and separated for “Environmental fundamental 
tasks” , the following sums were paid out for landscape modification through tender 
between 1994 and 2003.

For the preparation o f 1055 landscape modification projects HUF 2 198 million was 
applied for. The jury accepted 673 plans (63.79%), the allocated sum was HUF 1 
090,7 million, which means, that in the period under survey an average o f HUF 1 
620 654 was spent on the completion o f one project (Table 5).
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TABLE 5. The changes in the sum required for landscape projects from 1994 to 2002

Year of 
application

The required landscape 
projects

SunVproj-
ect
HUF

Supported 
landscape project 
making

HUF/suppo- 
rted project

Num
ber

sum, M HUF* Num
ber

sum, M 
HUF

1994 90 78.3 870 000 88 74.8 850 000
1995 231 335.2 1 451 082 181 164.4 355 801
1997 139 285.6 2 054 676 77 159.0 2 064 935
1998/1999 74 156.0 2 108 108 40 62.7 1 567 500
1999 97 215.6 2 222 680 81 158.0 1 950 617
2000 141 331.2 2 348 936 110 207.8 1 889 090
2001 128 358.3 2 799 219 96 264.0 2 750 000
2002 155 437.8 2 824 516 - - -

Total 1055 2198.0 2 083 412 673 1090.7 1 620 654

From* KVM Office of Mine Damages, György Bihari 
* M HUF = millions Hungarian Forints

The number o f submitted applications for the execution of country planning tasks 
was 715. Out o f them 425 were supported (59.44%). As opposed to the average HUF 
33.13 million offered for a single application the average sum o f assistance awarded 
was HUF 19.92 million (60.13%). Within this the average sum o f assistance for the

TABLE 6. The changes in the sum required for landscape projects from 1994 to 2002

Year of 
application

Claim for realizing
landscape
projects

Sum/
claim
MHUF

Support for realizing landscape modification project Sum/ac
cepted
claim
MHUF

Not obliged 
to public 
procurement

Obliged 
to public 
procurement

Total

Num
ber

MHUF* Num
ber

MHUF Num
ber

MHUF Num
ber

MHUF

1994 3 45.6 15.30 3 42.2 _ _ 3 42.2 14.07
1995 110 3406.2 30.96 9 31.3 87 1743.5 96 1774.8 18.49
1997 145 4464.7 30.79 35 226.3 36 715.2 71 941.5 13.26
1998/1999 94 3025.0 32.18 28 182.2 17 522.9 45 705.1 15.67
1999 78 2828.0 36.26 19 134.7 35 1519.3 54 1654.0 30.63
2000 76 3021.0 39.75 30 292.4 21 1246.6 51 1539.0 30.18
2001 85 2822.9 33.21 42 421.4 19 718.9 61 1140.3 18.69
2002 124 4077.0 32.88 36 360.3 8 307.5 44 667.8 15.18

Total 715 23690.7 33.13 202 1690.8 223 6773.9 425 8464.7 19.92

From: KVM, Office of Mine Damages, György Bihari *M HUF = millions Hungarian Forints
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applications not obliged to public procurement was HUF 8.37 million, while the sum of 
assistance for the applications obliged to public procu-rement was HUF 30.38 million 
(Table 6).

The characteristics o f  recultivating activities achieved at com panies 
carrying out m ining activities

Most land demand o f the domestic lignite mining was realized in Heves and Borsod- 
Abauj-Zem-plén counties. Opencast mines were opened first in Ecséd in 1957, then 
around Visonta (Eastern I, Western, Eastern II, Little South and finally Opencast South) 
then in Bükkâbrâny (the Peremi Opencast mining and afterwards the Bükkâbrâny 
opencast mine).

The main movem ents o f the 
biological recultivation in Ecséd were 
the following: New area afforestation 
using Scotch fir (Pinus silvestris)
78.3 hectares, Giant poplar (Populus 
X euramericana cv Robusta) and 
grey poplar (Populus canescens)
10.5 hectares, as well as acacia Robi
nia (Robinia pseudoacacia) 20.8 
hectares. Other species 12.4 hec
tares. 17.0 hectares o f land was 
prepared for reuse as arable land, on 
which a biological recultivation yard 
was established. After the mine hole 
was filled with water it became a lake
where divers dived, anglers raised *Remark: the area of the outer refuse dumps is 242.6 ha. 
fish, people relaxed in their holiday
homes built on the shores o f the lake TABLE 8. Tbe division of areas owned by Mâtrai Power
and sometimes they used the water Plant Inc. in November 2003 
to water their gardens.

According to Tóth [1995] the 
division between the areas o f Eas
tern I. and Western opencast after 
the end o f production was:

The numbers indicate that the 
relatively larger resource value lies 
in the areas that can be reused as 
arable land created on the inner 
refuse dumps, since special habi
tats can be created on them for 
biological farming. These areas

Name Bükkâbrâny Visonta
mine mine

Grassy area with trees 74 440
Organized plain area - 130
Area with buildings, premises 33 185
Area and ancillary activities 923 2580

Total occupied by mining 1030 3335
companies

Surrendered recultivated area - 900

TABLE 7. The division of the areas of Eastern I. and 
Western opencast mining in 1995

Branches Eastern I. Western Total

Opencast mining 
hectare

Ha I: total= 
100%

Arable land 291.4 174.7 466.1 23.30
Vineyard 7.0 - 7.0 0.35
Orchard 1.5 - 1.5 0.07
Forest 144.9 58.6 203.5 10.17
Other 297.3 4.6 301.9 15.09
Total 742.1 237.9 980.0* 48.98
Mine 720.0 300.6 1020.6 51.02

Total 1462.1 538.5 2000.6 100.00
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can be turned into well regulated bio farming sites. The determination o f the means o f 
their rational utilization would require more comprehensive scientific research, however 
the conditions are not favourable at the moment. (Table 7)

The data concerning the producing mines in November 2003 are given in Table 8. 
The data prove that extensive recultivating activities are being carried out, which can 
be observed by anyone in the area day by day.

THE STATE OF SCIENTIFIC RESEARCH IN CONNECTION 
WITH RECULTIVATIONAL ACTIVITIES, ITS MAIN 

ACHIEVEMENTS AND FUTURE PROSPECTS

Before the change o f regime the Comecon III.3. in connection with the topic entitled 
“The preparation o f the recultivation procedures o f the areas damaged by industrial 
activities” 17 coordinating conferences, symposiums, and seminars helped the exchange 
o f scientific achievements and practical experiences.

Cooperation was established in connection with other international topics as well. 
Between 1988 and 1990, together with the experts o f the Matraalja Coalmine Company, 
I took part in the establishment o f the automated planning systems o f opencast coalmines. 
We developed the logical information models o f mining technology, eco-technology, 
and biological recultivation. We constructed the basic aspects o f the estimation for 
suitability for biological recultivation o f the rocks and soils disarranged by mining. All 
this was received with great satisfaction by the international expert team.

Within the framework o f national co-operations, I and my colleagues examined the 
questions o f humus management o f opencast lignite mining. We prepared the long-term 
recultivating plans o f the Bükkâbrâny Mine, then the plans for recycling conception.

While working on these projects in 19921 was honoured to become the leader o f the 
Recultivation Section IV o f the “Symposium on Opencast Coal M ining and the 
Environment” organised by the U N ’s Coal Committee o f the European Economic 
Committee, and lecturing in other sections in Nottingham, England.

Since the funds for research shrank, we had to take up external contracts in order to 
be able to put our scientific achievements into practice. This way in 1993 we co-operated 
in the preparation o f the impact assessment entitled “the expected environmental effects 
of the expansion of the Visonta Little Southern minefields”. Following this we participated 
in the development o f different chapters o f the “preliminary environmental impact 
assessment on the Visonta Southern Mine”, which was still to be opened. In 1994 we 
prepared the preliminary environmental impact assessment of the expansion o f the 
Visonta Eastern II mine, and we had it accepted.

We tried to make the research achievements useful not only in practical fields but 
also in education. The professional engineer training at the Agricultural University o f 
Gödöllö offered good possibilities. Since the financing o f the research was unfavourable, 
we were compelled to obtain the necessary finances by application. With the agreement 
o f Hungarian and American experts we submitted our tender to the Hungarian-American 
Scicntific and Technological Foundation.
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We won the competition, and with the reference number 92B-J.F.No.330 we were 
able to start working on the “Investigation on Recultivation M ethods” on 1 November 
1993.

The objective o f our co-operative research was to expand our knowledge based on 
the previous national and international experience, and to organise the ramifying co
operation between the Hungarian and American partners in the field o f the application 
o f recultivation methods on areas damaged by mining activities.

The basic fields o f the co-operation were the following:
To establish a method which makes it possible to analyse the different methods o f 

implantation procedures for the utilization o f refuse dumps on the whole area o f the 
opencast mines.

The development and harmonisation of solutions (technological, biological) for stabili
zing the inner and outer refuse dumps in cases where the saved humus rich topsoil 
cannot be returned. The presentation o f applied methods in land renovation.

The examination o f how the different organic materials can be utilized so as to be able 
to qualify the reactions o f the soil forming and soil regenerating vegetation cover. 

The examination o f the ecological development o f natural or artificially created vege
tations on areas affected by opencast mining activities in different ecosystems.
We used the following methods during our research:

• taking relevés, characterization o f stocks o f plants;
• small culture tube experiments;
• the determination o f the number o f germinative seeds and the determination o f the 

seedlings species for the characterization o f the course o f settlement;
• the determination o f the ecological casemaps o f the sample taking places;
• the examination o f the plants that can be grown on refuse dumps in small parcel 

experiments;
• the setting o f model tests in order to take more exact data about how certain environ

mental factors affect spontaneous settlement;
• the measurement o f biological activity o f refuse dumps surfaces;
• the measurement o f the repercussion on the reused areas o f the Ecséd sewage sludge 

experiments;
• researcher’s exchange o f experience visit organised by the co-operating parties.

The main achievements in the fields o f co-operation were the following:
We determined the demands towards mine technological and eco-technological tasks 

according to the alternative recycling targets.
We discovered solutions to shorten the settling o f the surface in the mine technological 

and eco-technological recultivating periods. We elucidated the spheres o f soil pro
tection interventions to be carried out.

During the experiments on the productivity o f plants suitable for green manuring (fa- 
ecelia, mustard, saintfoin, weed mixture) the best results were produced by weed 
mixture.
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We presented an annual report about the results we obtained during the relatively short 
research co-operation at the end o f each application year in the U.S. -  Hungarian 
Science & Technology Joint Fund. At the end o f the co-operation we gave a final 
report, which was accepted by the joint fund.
From now on we will miss no opportunity to publicize the results we obtained.
In 1996, after long consideration, The Soil Protection Fund o f the M inistry o f 

Agriculture and Rural Development finally decided to include and support research on 
soil protection. This way our colleagues were able to prepare research plans and submit 
a tender. Their research plan entitled “the examination o f eco-technical and biological 
recultivation procedures on refuse dumps o f opencast lignite mines” was accepted by 
the jury. Thus, with the support o f Matra Power Plant Inc. we were able to commence 
the constructions o f the pilot plant on the inner refuse dump o f the Bükkâbrâny lignite 
opencast mine.

We created model variations whose characteristics were the following (Table)

Blocks A В С D E

Cultivated layer Surfoce
soil

Subsoil Surface
soil

Subsoil Mixture of 
spoil

Thickness of spreading 60 cm 60 cm 40 cm 40 cm -

Humus content of the 
0- 25 cm layer (%)

1,99 0,56 1,60 0,72 0,84

pH value 4,91 6,72 4,91 6,85 6,75

In the area o f the eco-technical block, apart from the controls, we examined the 
effects o f four nutrition supply levels at the plant indicators.

RESULTS

The main results o f the research were the following:
During the spreading o f the fertile humus layer, if we want to achieve approximately 

2.0% humus content, the 50 cm layer o f the original soil has to be cut selectively. The 
achievement o f 1.5% humus content was insured by the 75 cm layer in our research 
conditions.

The spreading o f subsoil containing less than 1% humus can be practical because 
the pH value o f this layer as well as its C aC 0 3 content may be more favourable for 
most o f the plants than that o f the surface soil. The area is not in need o f amelioration, 
does not contain weed-seeds and makes the cultivation o f a more homogenous layer 
possible. All o f the facts mentioned above can bring along a lot o f advantages for bio
production.
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A further conclusion can be drawn, i.e. by the selective cutting o f the 0-75 cm 
layers o f soils belonging to groups II. and III. regarding their quality as well as by its 
spreading onto the mine-technically recultivated surface, nutriments worth HUF 8-10 
million per hectare can be saved for the plants grown during this biological recultivation.

Thus, the duration o f biological recultivation can significantly be reduced as in the 
meantime o f biological recultivation even in case o f large-scale nutriment spread 
10-12 years are needed to raise the humus content by 1.0%. By spreading back the 
soil, the extra costs o f cultivation incurred can be evaded. It reduces yield fluctuation, 
lengthens the breeding season and thus increases the number of plants, which can be 
produced.

It must be used for creating the surface soil o f the separate plots in the subsoil as 
this way the different economies o f scale can prevail.

It is o f great im portance for the business organisation engaged in biological 
recultivation that more and more plants should be sown both in autumn and spring as 
the reinforcement o f the rigid system o f crop rotation can fail due to the unpredictable 
weather conditions.

On soils, which contain humus the average plant yields of the surrounding, untouched 
areas can be obtained, so that is why saving and using the surface soil o f the suitable 
quality can economically be justified in the course o f the ecotechnical recultivation. On 
such surfaces o f refuse dumps, which lack the spreading o f surface soil with humus it 
is practical to accelerate recultivation by using sewage sludge. The results o f experiments 
carried out in connection with this topic can be noted.

One o f the steps towards our EU accession was that the specialist delegation o f the 
M inistry o f Agriculture and Rural Development o f the Hungarian Republic visited 
North-Rhine Westphalia in Germany in September 1999. This visit initiated contacts 
between Hungary and Germany, which had serious international connections with Russia, 
the Baltic countries and Poland. The host o f the delegation declared to have made 
relations southernmost, with Hungary after the visit [Tóth 1999].

The division o f the area o f the province (34407 km2) according to branches is the 
following: 25% arable land, 25% forest and 25% separate, settled area.

The mining and usage o f brown coal and coal are in the limelight o f the province as 
its impact on people, the elements o f nature and rural development is enormous.

In the past the main purpose o f recultivating activities was agricultural re-use. 
Nowadays afforestation and planting trees have come to the foreground to create 
biological liasing green channels. At present the structural changes undergoing in the 
mining areas are significant. A lot of mine historical museums have been created, mine 
settlements have been reconstructed and by recultivating refuse dumps they made it 
easy for farmers to get land by showing how it was possible to turn an old, industrial 
area into a modern attractive economic and living space.

The fields o f brown coal are situated under the areas o f the most fertile soil. The 
index o f soil capacity varies between 65-90 in a system o f 100 points. The annual use 
o f area is 300-350 hectares. The selectively complex yellow soil and adobe serve as 
productive layers on refuse dumps where the mining company executes a 7-year-long
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biological recultivation whose process and results could be observed on the spot. It 
was concluded that it was not possible to make soil with such guarantee and warranty 
period like, e.g. a car.

After the specialist visit legislative changes and mine technological changes were 
also carried out in our country, which make recultivating activities perfect and more 
efficient but the long-term and suitable funding o f recultivating methods still awaits.

Hangyel [2000] examined the side-effects o f suitable doses o f sewage sludge 
corresponding to 80-160-240 tonnes weight o f dried material based on soil samples 
from the plots o f the experimental area drawn into the re-use o f the surface mining in 
Ecséd. The Department o f Education, Research and Development o f the M inistry o f 
Agriculture and Rural Development (FVM) provided the funds necessary for the 
experiment within the frames o f an application for one year. The findings o f the side- 
effect analysis: the humus content is significantly higher 2.5-3.5%  in the soil o f the 
treated plots. Steady humus was formed, as there were no significant modifications 
compared with the data measured 4 years ago.

Due to the advanced fertility of refuse dumps, significant factors are the better supply of 
phosphorus and the rise in the quantity of phosphorus which can be taken in. The phosphorus 
deposit of the treated plots is 40-72% more than that of the control plots. The quantity o f the 
phosphorus that can be taken in (Al) shows an even more increase o f 80-200%. What is 
more, the nutriment supplying capacity of soil and the re-use of nutriments freshly coming 
out got even better. The total quantity of toxic elements also increased in the soil but it did 
not reach the level set by the regulations in either case.

Our previous economic experiment Tóth-Tóthne [1988] proved that getting a smaller 
quantity of sewage sludge out was more practical because this way the favourable biological 
and economic positive effects o f the same amount of sludge could prevail in a bigger area.

As in our institute the department dealing with recultivating experiments was reorganised, 
the previously run recultivating reference plant at Mâtrai Power Plant Inc.- having given 
place also for researches of arable land, fruit and grape production- was privatised.

The experimental station in Bükkâbrâny was covered again by the total inner surface 
o f the spoil-bank in the course o f mine extension and it marked the end o f the support of 
the M inistry o f Agriculture and Rural Development (FVM), thus the year 2000 
temporarily meant the end o f recultivating research work. At present there are no 
organised recultivating researches based on co-operation in Hungary.
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