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Ðåçþìå
Íàïðàâåíî å ïðîó÷âàíå çà åôåêòà îò ïðèëàãàíåòî íà ÷åðíîìîðñêè ñàïðîïåëè çà ïîäîáðÿâàíå íà ðåàêöèÿòà

íà êàíåëåíà ïñåâäîïîäçîëèñòà ïî÷âà (Planosol), âçåòà îò çåìëèùåòî íà ñ. Çëàòîñåë, Ïëîâäèâñêè ðåãèîí, à ñúùî è
çà ïîâèøàâàíå íà ïðåäåëíàòà ïîëñêà âëàãîåìíîñò (ÏÏÂ) íà ëåñèâèðàíà êàíåëåíà ïî÷âà (Chromic Luvisol). Ïîëó÷åíèòå
ðåçóëòàòè ïîêàçâàò, ÷å â êîëè÷åñòâà 10 g/kg è 20 g/kg ñàïðîïåëèòå íåóòðàëèçèðàò êèñåëèííîñòòà íà êàíåëåíàòà
ïñåâäîïîäçîëèñòà ïî÷âà (Planosol) îò 4,5 äî 7,3 ðÍ åäèíèöè. Â êîëè÷åñòâî 10-50 g/kg ñàïðîïåëèòå ïîâèøàâàò
ïðåäåëíàòà ïîëñêà âëàãîåìíîñò (ÏÏÂ) íà ëåñèâèðàíà êàíåëåíà ïî÷âà (Chromic Luvisol) îò 34 g/kg äî 244 g/kg â
ñðàâíåíèå ñ êîíòðîëàòà.

Abstract
A study was made on the effect of application of sapropelles for improving the reaction of cinnamonic pseudopodzolic

soil (Planosol), taken from the land of the village of Zlatosel, the district of  Plovdiv, as well as for increasing field moisture
capacity (FMC) of leached cinnamonic soil (Chromic Luvisol). The obtained results showed that in amounts of 10 g/kg and
20 g/kg, sapropelles neutralize soil acidity of cinnamonic pseudopodzolic soil (Planosol) from 4,5 to 7,3 pH units. In amounts
of 10-50 g/kg sapropelles increase field moisture capacity of leached cinnamonic soil (Chromic Luvisol) from 34 g/kg to 244
g/kg, as compared to the control.

Êëþ÷îâè äóìè: ÷åðíîìîðñêè ñàïðîïåëè, ïî÷âåíà êèñåëèííîñò, íeóòðàëèçàöèÿ, ïðåäåëíà ïîëñêà âëàãîåìíîñò,
êàíåëåíà ïñåâäîïîäçîëèñòà ïî÷âà (Planosol), ëåñèâèðàíà êàíåëåíà ïî÷âà (Chromic Luvisol).
Key words: Black sea sediments, sapropelles, soil acidity, neutralization, field moisture capacity, cinnamonic pseudopodzolic
soil (Planosol), leached cinnamonic soil (Chromic Luvisol).

Abreviations: CPS - cinnamonic pseudopodzolic soil (êàíåëåíà ïñåâäîïîäçîëèñòà ïî÷âà)
LCS - leached cinnamonic soil (ëåñèâèðàíà êàíåëåíà ïî÷âà)
FMC - field moisture capacity (ïðåäåëíà ïîëñêà âëàãîåìíîñò)

INTRODUCTION
The deep water Black Sea sediments

(sapropelles) represent an unique nature phenomena. Their
origin have started 11 000 years ago, when strong salt
waters have passed into Black Sea, after an ecological
cataclysm. As a consequence the more from the available
flora and fauna perished and formed about a 2 meters
sediment on the sea bottom (1,2).

During last years, sapropelles are a subject of
special research, because of opportunity for their application
in several aspects of agriculture, related to the soil fertility.
(3,4) According to literature data from about 46 millions
dca cultivated agriculture lands, 3,5 milions are classified
as strong acidic (pH=4,1-4,6), and 4,6-5,0 millions – as
acidic soils (pH=4,6-6,0) as a consequence of long standing
using of nitrogen fertilizers, acidic rains, waterlogging etc.,
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leading to disruption of soil structure. (6) In fact more than
8 millions dca lands need a chemical recultivation (6)
Another important factor influencing soil fertility is their FMC,
related to normal growing of agricultural crops.
The aim of present work was to study the opportunity of
using of sapropelles for neutralization of CPS (Planosol)
and for increasing of field moisture capacity (FMC) at LCS
(Chromic Luvisol).

MATERIAL AND METHODS
1. Elemental analysis

Sample sapropelles, taken from a depth 1200 m
was analysed for the content of Si, K, P , Ti

 
,  Al,

  
Ca, Na., as

well as some microelements, as Fe, Mn, Mg, Cr, Mo, Cu, and
heavy metals Zn, Ni, Pb. They were determined in the form
of oxides. An inductively coupled emission spectrometry
(Jobni Yvon Emission - JY 38 S. France) was used. The
quantitative measuring was carried out with apparatus
ICP.

2. Neutralization of soil acidity at CPS (Planosol) with
sapropelles

In banks were set 30 g samples of acidic soil -
CPS (Planosol), taken from three deep horizons (0-10 cm,
10-28 cm, 28-40 cm) of Zlatosel village land (Plovdiv
district), with pH in borders 4,5-4,7. Samples were mixed
with sapropelles at an amount 10 g/kg and 20 g/kg. After
pouring on with 30 ml double distilling water, samples were
left for incubation. The samples were periodically filled up
with distilling water and mixed. During the incubation, the
banks were closed to avoid an access of atmospheric air.
After incubation period of 45 days at 303 K were determined
pH of the detached varieties in H

2
O and 1n KCl medium.

The pH values of the tested samples were determined with
a pH meter, Model OP-211/1 (ISO 10390). Parallel were
established pH value of sample sapropelles used and
control samples.

3. Determination of humus content, calcium carbonate
and exchange ions

The humus content in the three soil horizons of
CPS (Planosol) as well as in the soil-sapropelles mixtures
and in sample pure sapropelles was determined by the
method of Turin (7). The content of active calcium carbonate
was established by the method of Druino and Gale (7).
The content of exchange ions - Ca2+, Mg2+, Al3+ and H+ was
determined by standard method in extract of 1n KCI (7).

4. Field moisture capacity (FMC) of LCS – sapropelles
mixtures

Field moisture capacity of soil-sapropelles
mixtures was determined by the method of Kabaev (5).
The mixtures contain average sample of LCS (Chromic
Luvisol), taken from Otetz Kirilovo village land, Plovdiv
district (deep horizon 0-40 cm) and different amounts of
sapropelles in borders from 10 g/kg to 50 g/kg.

RESULTS AND DISCUSSION
The data from the elemental analysis of

sapropelles are shown at tables 1, 2. The content of macro-
and microelements was established, calculated as oxides.
The data show that content of calcium - 154,6 g/kg,
calculated as CaO is more than its content in the most soil
types. The content of some other basic elements as Mg,
Mn, Fe exceeds their content in soils too. The lost by heating
at 1273 K, (table 2) was 199,7 g/kg, because of presence
of organic matter and carbonates.

The results obtained during the study was shown
that the change of soil acidity after 45 days incubation
period, by temperature 303 K, depends on the content of
sapropelles. At the control samples pH vary from 4,5 to 4,7
at H

2
O medium and from 3,90 to 3,80 at 1n KCl solution

medium. By content 10 g/kg sapropelles, pH changes from
6,4 to 7,0 at H

2
O medium and from 5,45 to 6,6 at 1n KCl

Table 1. Chemical composition of sapropelles. Content of microelements

Table 2. Chemical composition of sapropelles. Content of micro- and macroelements

№ 
Sample 
oxides 

Сг
 

g/t 
Mo 
g/t 

Zn 
g/t 

Mn 
g/t 

Pb 
g/t 

Cu 
g/t 

Ni 
g/t 

 
1 

 
Sapropelles 

 
50,00 

 
36,40 

 
65,82 

 
383,42 

 
28,22 

 
36,63 

 
49,75 

 

 

Sample 
oxides 

SiO2 
g/kg 

TiO2 
g/kg 

Аl2О3 
g/kg 

FeO 
g/kg 

МnО 
g/kg 

MgO 
g/kg 

СаО 
g/kg 

Na2O 
g/kg 

К2О 
g/kg 

Loss by 
1273 K 

g/kg 

 
Sapropelles 

 
397,6 7,0 116,9 45,7 0,4 26,8 154,6 21,3 1,83 199,7 

 



Àãðàðåí óíèâåðñèòåò - Ïëîâäèâ             ÀÃÐÀÐÍÈ ÍÀÓÊÈ      Ãîäèíà III      Áðîé 5      2011

35

Table 3. General chemical composition and physical-chemical properties of
CPS (Planosol), sapropelles and their mixtures

Table 4. Exchange ions content of cinnamonic pseudopodzolic soil (Planosol) with sapropelles after 45 days incubation

Table 5. Field moisture capacity (FMC) of soil-sapropelles mixtures containing leached cinnamonic forest soil
(Chromic Luvisol) and different amount of sapropelles

Samples 
 

Horizon depth 
(cm) 

pH  
Humus content 

(g/kg) 

 
CaCO3 

(g/kg) 
in H2O 

medium 
in KCI solution 

Control – CPS (Planosol) 

A1A2I 0-10 4,50 3,90 12,1 - 

A2l 10-28 4,50 4,00 4,8 - 

A2l(g) 28-40 4,70 3,80 3,1 - 

Sapropelles 

Sapropelles  7,24 6,95 68,6 62,2 

CPS (Planosol) + 10 g/kg sapropelles 

A1A2 0-10 6,4 5,45 15,6 0,62 

A2l 10-28 6,9 6,55 5,4 0,63 

A2l(g) 28-40 7,0 6,6 3,7 0,62 

CPS (Planosol) + 20 g/kg sapropelles 

A1A2l 0-10 7,0 6,55 15,6 1,24 

A2l 10-28 7,2 6,80 12,7 1,26 

A2l(g)28-40 7,3 7,00 5,3 1,24 

 

Content of 
sapropelles 

(g/kg) 

 
№ 

Horizon, 
depth  
(cm) 

Exchange ions 
(mgeq/100 g) 

Σ(Ca
2+

, Mg
2+

) Ca
2+ 

Σ(Al
3+

, H
+
)
 Mg

2+ 

 
10 

1 0-10 5,77 4,367 0,05 0,90 

2 10-28 6,13 2,964 0 3,16 

3 28-40 3,87 3,849 0,07 0,02 

 
20 

4 0-10 6,84 2,655 0 4,18 

5 10-28 7,19 5,973 0 1,22 

6 28-40 5,31 3,894 0 1,42 

Control 
CPS 

(Planosol) 

7 0-10 31,3 25,0 98,2 6,3 

8 10-28 36,8 17,5 109,3 19,3 

9 28-40 37,5 15,6 96,2 21,9 

 

Horizon 
Depth of 

LCS 
(cm) 

Sample 
№ 
 
 

Variants  
LCS + sapropelles 

(g/kg) 

FMC  
(%) in comparison  

to Control 

 
 

0-40 

1 10 103,4 

2 20 112,1 

3 30 117,3 

4 50 124,4 

5 Control 100 
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medium. By 20 g/kg sapropelles, pH reaches values 7,0-
7,3 units and 6,55 to 7,0 at 1n KCl medium respectively.
The established pH change is related to the content of
humus and exchange ions at the samples, containing
sapropelles. The presence of organic carbon and exchange
ions (Ca2+, Mg2+ etc.) at the sapropelles composition, assure
high neutralization ability against the investigated strong
acidic Planosol (table 3, 4 ).

It was established that at an amount 10-50 g/kg
sapropelles increase FMC of leached cinnamonic soil
(Chromic Luvisol) from 34 g/kg to 244 g/kg in comparison
to control sample (table 5). The most significant increasing
of FMC was established at 50 g/kg added sapropelles,
according to the correlation soil: sapropelles. The raised
FMC can be explained by the improved water-air regime at
the tested soil - sapropelles samples. In fact sapropelles
improve the soil structure, which determine more higher
inner-aggregate porosity.

CONCLUSIONS
1. Sapropelles neutralize soil acidity of cinnamonic

pseudopodzolic soil (Planosol) from 4,5-4,7 to 7,0-7,3
pH by insignificant amount of sapropelles – 10 g/kg and
20 g/kg.

2. At an amount from 10 g/kg to 50 g/kg sapropelles
improve the FMC of leached cinnamonic soil (Chromic
Luvisol) from 34 g/kg to 244 g/kg in relation to the control
samples.

3. The study show that sapropelles could be used for
recultivation of acidic soils and for increasing of FMC
when the soil moisture is insufficient.
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