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The pot experiment was set up with the split plot method in three repetitions in 2006. The objects of the

first factor were the doses of manure and organic fertilizers to the soil in conversion to the brought in

nitrogen (85 and 170 kg N·ha
-1

), the objects of the second factor were the types of fertilizers: manure, sewage

sludge and the composts prepared from sewage sludge. The soil used in an experiment was supplied from

The Agricultural Experimental Station in Lipnik. The soil was taken from the arable layer, it has the

granulometric composition of the light loamy sand.

The content of available phosphorus, potassium and magnesium formed on medium level, the pH
KC

l of the

soil amounted to 5.13. The soil was characterized by 0
0

 contamination of trace elements, which means that

it contained the natural content of cadmium, copper, nickel, lead and zinc. Spring rape var. Licosmos was

the test plant.

The aim of the research was the assessment of the influence of manure, sewage sludge and compost prepared

from sewage sludge on yield quantity of seeds and straw and the content of cadmium, nickel, lead and zinc

in spring rape.

The conducted research shows that fertilizers brought into the soil (manure, sewage sludge and compost

prepared from sewage sludge) as well as two levels of fertilizing had a significant influence on the yield of

the seeds and straw of spring rape. Manure, sewage sludge and compost prepared from sewage sludge played

less significant influence on the decreasing or excessive increasing of heavy metals concentration in the seeds

of spring rape. The double dose of fertilizers caused higher accumulation of heavy metals in the test plant.

The straw of spring rape should be treated as a source of organic matter and the main nutrients for the soil.

The highest concentration of copper, manganese, nickel and zinc in the straw of spring rape was noticed after

the application of sewage sludge and of cadmium and lead after the application of compost prepared from

sewage sludge.
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INTRODUCTION

A huge decline in the population of farm animals, which

took place in Poland in recent years, caused limitation in

the production of natural fertilizers including manure.

For the reason of limited application of natural fertilizers,

the content of organic substance and humus in the soil has

decreased. In consequence it has led to the reduction of

soils' fertility. In  connection with this situation a research

for other solutions was started, the purpose of which was

an improvement of the negative balance of the organic

substance and the nutrients in the soil through the appli-

cation of sewage sludge and composts prepared from sew-

age sludge. The possibility of the agricultural usage of

sewage sludge and composts prepared from sewage sludge

is decided on basis of the content of heavy metals in it
1
.

The aim of the research was to estimate the influence

of applying sewage sludge and composts prepared from

sewage sludge on the crop quantity of the seed and straw

and also on the content of cadmium, nickel, lead and zinc

in spring rape.

MATERIALS AND METHODS

The pot experiment was set up with the split plot method

in three repetitions in 2006. The objects of the first factor

were the doses of manure and organic fertilizers to the

soil in conversion to the brought in nitrogen (85 and 170

kg N·ha
-1

), the objects of the second factor were the types

of fertilizers: manure, sewage sludge and composts pre-

pared from sewage sludge. The soil used in the experi-

ment was taken from The Agricultural Experimental Sta-

tion in Lipnik. The soil was taken from the arable layer,

it has the granulometric composition of the light loamy

sand.

The content of available phosphorus, potassium and

magnesium formed on the medium level, the pHKCl of

the soil amounted to 5.13. The soil was characterized by

0
0

 contamination of trace elements, which means that it

contained the natural content of cadmium, copper, nickel,

lead and zinc. The test plant was spring rape var. Licosmos.

RESULTS AND DISCUSSION

An average yield of spring rape seeds amounted to 11.66

g from the pot and 10.92 g from the control variant. The

data juxtaposed in Table 1 shows that in 2006, when the

direct influence of manure, organic fertilizers and NPK

on the quantity yield of spring rape seeds and straw was

assessed, the highest mean yield of the seeds was obtained

after an application of sewage sludge (13.76 g from pot)

and it was significantly higher than the yields from other

fertilizing variants.
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Table 1. The yield of the seeds and straw of spring rape (g from the pot)

While analysing the second experimental factor it was

stated that the yield of spring rape seeds was higher along

with  increasing the dose of fertilizers.

Statistical analyses showed a significant co-operation of

experimental factors in shaping of the quantity yield of

spring rape straw. The compost prepared from sewage

sludge as well as mineral fertilization  had similar a effect

(23.49 and 23.64 g from the pot) but significantly better

than manure. The highest yield was obtained from the

object with sewage sludge and it amounted to 27.78 g

from the pot.

While analysing the average yields of spring rape seeds

and straw it could be stated that sewage sludge and com-

post prepared from sewage sludge gave clearly higher yields

in relation to the variants fertilized with manure and fer-

tilized with NPK.

These results confirm the research of many authors
2, 3, 4

.

The content of heavy metals in the seeds of spring rape

is presented in Table 2. The average content of cadmium

on the objects fertilized with manure and with organic

fertilizers amounted to 0.172 mg·kg
-1

 d.m. and on the

control object 0.123 mg·kg
-

1 d.m. After the application of

the second dose of the fertilizer, the content of cadmium

in the seeds of spring rape grew  by about 17.0%.

The experimental factors did not have a significant

influence on the content of copper in the seeds of spring

rape. The highest content of copper in the seeds of spring

rape occurred on the objects fertilized with mineral fer-

tilizers(4.18 mg·kg
-1 

d.m.) and the lowest occurred on the

objects fertilized with compost prepared from sewage

sludge (3.48 mg·kg
-1

 d.m.).

The concentration of manganese in the control variant

in the spring rape seeds amounted to 43.7 mg·kg
-1

 d.m.

However, in the fertilizing variants it was 15.1% higher.

Considering the doses of fertilizers it was stated that after

the application of a higher dose, the content of manganese

decreased in comparison with the lower dose.

According to Table 2 a significant impact of fertilizers

on the content of nickel in the seeds of spring rape was

identified. Under the influence of NPK and sewage sludge

the concentration of nickel significantly increased in com-

parison with the objects fertilized with manure and com-

post prepared from sewage sludge.

The second factor, i.e. the increasing doses of fertilizers,

did not have a significant influence on the content of

nickel in the seeds of spring rape. However, it was ob-

served that for the version with the higher dose, the con-

tent of nickel was 1.5% higher in comparison with the

lower dose.

The average content of lead in the seeds of spring rape

from the objects fertilized with manure, organic fertilizers

and NPK amounted to 4,48 mg·kg
-1

 d.m. and was 1.22

mg·kg
-1

 higher in comparison with the control object.

The seeds from the objects fertilized with mineral fer-

tilizers showed the highest concentration of lead (5.17

mg·kg
-1

 d.m.) and the lowest content of lead was noted in

the seeds from the objects fertilized with the compost

prepared from sewage sludge (3.82 mg·kg
-1

 d.m.), how-

ever, these values were not statistically proved.

The experimental factors, i.e. the types of fertilizers and

increasing the doses, did not have a significant impact on

the content of zinc in the seeds of spring rape.

The lowest content of zinc occurred on the object fer-

tilized with the second dose of manure (27.7 mg·kg
-1

 d.m.)

and the highest content occurred after the application of

the second dose of sewage sludge (48.1 mg·kg
-1

 d.m.).

An average increase of the content of zinc in the seeds

of spring rape under the influence of the second dose of

the applied fertilizers amounted to 18.1%.

While analysing the data from Table 3, the significant

impact of the types of fertilizers on the content of cad-

mium in the straw of spring rape was stated, however,

increasing the doses of fertilizers had no significant im-

pact on this content. The highest average concentration of

cadmium occurred on the objects fertilized with the com-

post prepared from sewage sludge and it amounted to

1.495 mg·kg
-1 

d.m. and was significantly higher in com-

parison with the objects fertilized with manure and sew-

age sludge. Comparing the second experimental factor, it

was assessed that after the application of the second dose,

the content of cadmium in the straw was 6.61% lower in

comparison with the objects fertilized with the first dose.

The experimental factors did not have as significant

impact on the content of copper, manganese, nickel and

zinc in the straw of the test plant.

The content of copper on the control object amounted

to 3.34 mg·kg
-1 

d.m. and was on average 25.4% lower in

comparison with the objects fertilized with manure, sew-

age sludge, compost prepared from sewage sludge and

NPK.

The lowest content of copper in the straw of spring rape

was noticed on the variant fertilized with the second dose

of mineral fertilizers (3.50 mg·kg
-1 

d.m.) and the highest

on the variant fertilized with the first dose of sewage

sludge (6.00 mg·kg
-1

 d.m.).

The straw of spring rape from the objects fertilized with

manure contained on average 30.6 mg·kg
-1 

d.m.manganese

and after an application of sewage sludge, the quantity of
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this element increased by 14.8 mg·kg
-1 

d.m., after an ap-

plication of compost by 3.8 mg·kg
-1 

d.m. and after NPK

application by 5.3 mg·kg
-1 

d.m. The concentration of

manganese in the straw of the test plant between the doses

was on a similar level (36.9 and 36.2 mg·kg
-1 

d.m.).

According to Table 3, on the control object the content

of nickel in the straw of spring rape amounted to 1.02

mg·kg
-1 

d.m. and was 117.6% lower in comparison with

the objects fertilized with sewage sludge. The lowest con-

centration of nickel in the straw of the test plant occurred

after an application of the first dose of manure 1.15 mg·kg
-1

d.m. and the highest after an application of the second

dose of sewage sludge 2.67 mg·kg
-1 

d.m.

A significant decrease of the content of lead in the straw

of spring rape ensued after an application of manure. This

content (3.90 mg·kg
-1 

d.m.) was significantly lower in com-

parison with the objects fertilized with the compost pre-

pared from sewage sludge (5.28 mg·kg
-1 

d.m.). After an

application of the double dose of fertilizers an increase of

the average content of lead occurred in comparison with

the single dose by 4.88%.

The content of zinc in the straw of spring rape on the

control object amounted to 3.20 mg·kg
-1 

d.m. (tab. 3) and

was 28.8% lower in comparison with the objects fertilized

with manure, 237.5% lower in comparison with the ob-

jects fertilized with sewage sludge, 27.5% lower in com-

parison with the objects fertilized with compost prepared

from sewage sludge and 21.2% lower in comparison with

the objects fertilized with NPK.

The analyses that were carried out showed that the

content of heavy metals in the plant material did not

exceed permissible norms (with the exception of cadmium

and lead) of usefulness of the product for consumption
5

as well as for fodder and for industry
6
.

The simitation of bioavailability of heavy metals from

sewage sludge and compost prepared from sewage sludge

by spring rape could have been influenced by organic matter,

which was brought along with sewage sludge and compost

and created stable organometallic connections
7,  8

.

Different investigations
9, 10

 showed that  heavier metals

accumulated in the roots than in the above – ground

plants' parts.

CONCLUSIONS

1. The fertilizers brought into the soil (manure, sewage

sludge and compost prepared from sewage sludge) as well

as two levels of fertilizing had a significant influence on

the yield of the seeds and straw of spring rape.

2. Manure, sewage sludge and compost prepared from

sewage sludge did not have a larger influence on the de-

creasing or excessive increasing of heavy metals concen-

tration in the seeds of spring rape. The double dose of

fertilizers caused higher accumulation of heavy metals in

the test plant.

3. The straw of spring rape should be treated as a source

of organic matter and the main nutrients for soil. The

highest concentration of copper, manganese, nickel and

zinc in the straw of spring rape was noticed after an ap-

plication of sewage sludge and of cadmium and lead after

an application of compost prepared from sewage sludge.

4. The content of heavy metals in the plant material did

not exceed permissible norms (with the exception of cad-

mium and lead) of usefulness of the product for consump-

tion.

Table 2. The content of heavy metals in the seeds of spring rape (mg·kg-1)

Table 3. The content of heavy metals in the straw of spring rape (mg·kg-1)
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