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A b s t r a c L In the surrounding of hard coal mine 
'Bogdanka' in Lublin province, the winning obtained from 
drilling was utilized for the reclamation of grassland. The
se worlcs consisted in covering up meadow bogs with wa
ste rock, then ploughing it, covering with a thin layer of 
organie soil and sowing with mixed grass. 

The back filling of local ground depressions with the 
winning from the mine caused the levelling of the me
adows, their moisture compensation and it also contribu
ted to the improvement of the soil environment as well as 
the quality of the obtained feed. The high content of potas
sium and phosphorus in the bay enables limiting their sha
re in the minerał fertilization. It is advisable to continue 

further research as to the possibilities of agricultural utili
zing of the mining waste materiał. 
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JNTRODUCTION 

In the hitherto research pertaining to the 
problem of using waste materiał from the hard 
coal exploitation, the possibility of utilizing it in 
agńculture is often mentioned [1,3-6]. How

ever, their use is proposed mainly for the levelling 
of waste land and rarely for the improvement of 
light textured soil in the respect of its physical 
and chemical properties [ 4]. 

In the surrounding of the hard coal mine 
'Bogdanka' you can come across, among ot
hers, the utilizing of lime rock from the drilled 
shafts as well as the waste rock coming from the 
roof and floor of the coal bed and from, so-cal-

led interlayers of agrillaceous muddy rock and 
coal stone [5]. 

The utilizing of the waste materiał consi-
. sted in storing it in dumping ground after the 

output and in transporting it to the meliorated 
post-boggy meadows which were stili too wet 
because of peat contraction or flooding it with 
waters from the mine draining. In this way the 
levelling of the local hollows as well as the 
avoiding of the drainage ditches net deepening 
was achieved. 

The Bogdanka area is situated on the bor
derland of two physiographic units: Chełm Up
land and Łęczna-Włodawa Lake Land which 
are characterised by slight depressions and hol
lows occurrence [2]. 

A long-term observation of the meadows 
showed their differentiation. That is why the 
aim of the research was to determine the yield 
and feeding value of the hay. 

MATERIALS AND METHODS 

The levelling of the meadows with limy rock 
and with mining waste mateńals in the surroun
ding of' Bogdanka' mine was carried out on a pro
ductive scale in the 1980-ties mainly on grassland 
in the villages of Zaróbka and Nadrybie. 

lt consisted in covering up to tens centime
ters the drained and utilized in the 1970-ties pe
at meadows with the mining waste materials, 
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then ploughing them and covering with a thin 
layer of organie soil. After performing the culti
vation measures (levelling, harrowing, rolling) 
and applying minerał fertilizers, the fields were 
sown with mixed medow grass (the meadow 
utilizing method was so-called full cultivation). 
At places, as the result of thick layer of the win
ning, the plough did not bring the peat soil from 
the covered meadow up. That is why, even now, 
rock can be seen on the surface on which the so
il forming process is stili at the initial stage. Il 
should be also stressed that farmers have ap
plied minimal doses of minerał fertilizcrs (un
der 100 kg NPK/ha) recently. 

In spring 1993 soil samples were taken from 
the surface layer in two meadow-melioration 
fields with natural peat soil and from two fields le
velled with mining waste materiał. 

The above two fields were situatcd next to 
each other and are separated with a narrow draina
ge ditch. The first one carne from post-melioration 
utilization in the 1970-ties and the others were 
reclaimed in the 1980-ties. 

In the soil sam pies CaO was determined as 
well as pH and the content of macroelements 
with the methods commonly used in agroche
mical stations. Before harvesting the first cut 
the approximate harvest was determined and 
plant samples were taken from each meadow 
field from the sw-face of 1 m2 in 3 repetitions. 
Then, after weighing, an average sample was 
bken the weight of which was 1 kg of forage 
green tops. It was designed for drying and de
termining the yield in the form of hay and ma
king ootanic and chemical analyses as to the 
content of macroelements. 

RESULTS 

Since 1984 the utilization of the mining 
waste materials for the levelling of meadows 

and raising their ground ordinate has been star
ted. The J urassic and Creataceous rocks utilized 
in Zaróbka contained 83 % of CaCO3 and their 
pH was 8.2. The clay-mud rock materiał with a 
share of stone, i.e., not integrated one, contai
ned at that time 5.9 % of CaCO3 and its pH was ; 
6.9. The results of the analyses of the meadow 1 

ooil from the surfuce layer are presented in Table 1. 
On the basis of the data presented in the 

table, it is difficult to notice significant differen
ces in the phosphorus, potassium and magne
sium contents in soil, although a certain upward 
tendencies were noted which might be the result 
of long-term minerał fertilization of the me
adows, which had been applied by the users for 
the period of 6-8 years since the management. A 
distinct difference in soil reaction is significant, 
however. It normally amounted from pH 5.3 to 
5.4 and in the reclaimed soil it was pH 6.7-6.9. 

The ground water level in the natural me
adows in summer was within 5-85 cm and in 
the reclaimed ones within 4-130 cm. 

As detailed calculations showed, hay yields 
in Zaróbka in the natural field were higher than 
in Nadrybie meadows. On the average il was 2.2 t 
of hay from the first cut. 

This might have been caused by leaving too 
thick layer of mine winning without covering it 
with the peat soil. Such places are characterised 
by weak turfness and grass growth and bright 
green shade ofplants, which significantly dimi
nishes the total yield. 

In the botanic composition of hay valuable 
grass predominates and other species of plants 
also occur (Table 2). For example, Kentucky 
bluegrass (Poa pratensis), i.e. a low grass 
which amounts to over 63 % of the hay mass 
grow in the normal meadow in Zaróbka. How
ever, in Nadrybie there are more sedges (Ca
rex), i.e. plant of no value testifying to high 

Tab Ie 1. Reaction and con1e111 of macroelements (mg/100 g soil) in various meadows 

Locality Natura! meadow A meliorated meadow 

pH P20s KzO Mg pH PzOs KzO Mg 

Zaróbka 5.4 7.6 9.0 28.6 6.7 11.9 26.7 50.4 
Zaróbka 5.3 10.2 27.0 22.8 6.8 7.2 21.3 13.0 
Nadrybie 5.4 5.2 12.0 13.0 6.9 10.S 16.0 li.O 
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humidity of the ground. Meadow foxtail (Alo
pecurus) is the second most frequently growing 
plant in these meadows. 

In the reclaimed meadows the occurrence 
of the greater amount of high grass (reed grass, 
meadow foxtail, meadow fescue) and greater 
variety of plants without the predominance of 
any spieces can be recorded easily. 

The greatest attention was paid to the che
mical composition of hay because the improve
ment of its quality was expected (Table 3). The 
mining waste materials influenced positively 
the increase of the ash con tent in hay as well as 
the content of potassium and phosphorus, 
which is partly convergent with the content of 
these components in soil. 

Magnesium and calcium content diminis
hed as the result of high concentration of avai
lable potassium in soil. Simultaneously, it 
testifies to the necessity of careful attention to 
the fertilizing of the meadows reclaimed in this 

Tab I e 2. Botanical composition of hay (%) 

way, especially when the mining waste materiał 
is differentiated to a great extent in its physical 
and chemical properties. The results of the che
mical analyses show that we can economise on 
phosphorus and potassium fertilizing, especial
ly that the recorded data exceed the norms of 
the content of these components for a good qu
ality hay. 

CONCLUSIONS 

1. The amelioration of the meadows which 
are wet and not levelled with the mining waste 
materials rnay lead to the improvement of the 
plants growing environment, especially it may 
improve the pH of soil. The utilization of the 
winning is also important. 

2. The meadows after the reclamation are 
mare differentiated in the respect of plants va
riety without the predomination of any plant 
species, which improves their feeding quality. 

No. Plant species and groups Natural meadow Ameliorated meadow 

Zaróbka Nadrybie Zaróbka Nadrybie 

l. Reed grass 9.7 1.6 38.0 24.6 
2. Meadow foxtail 17.0 40.3 29.1 1.0 
3. Timothy grass 2.5 
4. Meadow fescue 6.2 29.8 
5. Cocksfoot 1.0 8.9 
6. Perennial ryegrass 3.5 3.0 
7. Kentucky bluegrass 63.3 6.4 8.8 
8. Red fescue 6.7 

9. Meadow soft-grass 1.0 
IO. Couch-grass 0.2 
11. Floating foxtail 0.2 
12. Sedges 44.3 
13. Sieves 0.3 
14. Red clover 1.0 0.9 19.9 
15. Snake-root 0.1 
16. Silverweed 4.0 
17. Common dendelion 1.1 0.8 5.3 1.3 
18. Creeping crowfoot 2.9 0.6 1.0 
19. Garden sorrel 1.6 4.4 
20. Field cerastium 1.0 3.5 

I Good fodder grasses 93.9 48.3 85.7 76.6 
Il Medium quality grasses 0.2 1.2 
III Grasses of no value 
IV Cyperaceous and Juncacea 44.6 
V Papilionaceae 0.9 0.9 19.9 
VI Herbs and weeds 5.0 7.0 17.7 2.4 
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Tab Ie 3. Chemical composition of hay (% d.m.) 

Meadow Locality Ash K 

Natura! Zaróbka 6.52 1.71 
Zaróbka 5.78 1.56 
Nadrybie 7.39 2.51 
Nadrybie 6.45 2.14 
Meanvalue 6.53 1.98 

Ameliorated Zaróbka 7.32 3.12 
Zaróbka 6.41 3.17 
Nadrybie 7.61 2.84 
Nadrybie 6.40 2.75 
Meanvalue 6.93 2.97 

3. The high contents ofpotassium and mag
nesium in hay enables the user to limit fertili
zing with these components. 

4. Because of the heterogeneity of the wa
ste materiał, careful analysis of the rocks in the 
respect of their physical and chemical proper
ties is advisable as well as the further research 
as to the possibility of its agricultural utilizing. 
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WPŁYW REKULTYWACJI SKAŁĄ WAPIENNĄ 
POBAGIENNYCH UŻYTKÓW ZIELONYCH NA 

JAKOŚĆ SIANA ŁĄKOWEGO 

W rejonie kopalni węgla kamiennego 'Bogdanka' na 
Lubelszczyźnie urobek z wiercienia szybów wykorzystano 
do rekultywacji użytków zielonych. Prace te polegały na za
sypaniu skałą płonną łąk pobagiennych a następnie przeora
niu i przykryciu cienką warstwą gleby organicmej oraz 
obsianiu mieszanką traw. Wypełnienie obniżeń urobkiem z 
kopalni spowodowało wyrównanie łąk i ich warunków wil
gotnościowych, ale również przyczyniło się do poprawy 
środowiska glebowego i jakości otrzymywanej paszy. Wy
soka zawartość w sianie potasu i fosforu umożliwia ich 
ograniczenie przy nawożeniu mineralnym. Celowe jest dal
sze prowadzenie badań co do możliwości rolniczego wyko
rzystania odpadów górniczych. 

S ł o w a k I u c z o w e: rekultywacja łąk, skała wa
pienna, jakość siana. 


