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Change of some chemical properties of alluvial-meadow soil (Mollic fluvisol) after long term 
fertilization

S. Todorova*, N. Simeonova, K. Trendafilov, V. Valcheva

Department of Soil Science and Agro chemistry, Faculty of Agronomy, Agricultural University, 12 Mendeleev, 4000 Plovdiv, Bulgaria

Abstract. In our research we are studying changes of some common chemical properties (pH, salt concentration, total carbonates, and humus content) during 
long-term organic-mineral fertilization and after its cessation. The object of our study is alluvial-meadow soil (Mollic fluvisol) in the region of Plovdiv (Bulgaria), 
on which in 1959 was set a trial with different variants of fertilization. Since 2006 the fertilization was stopped. Forty years of fertilization leads to increase in 
humus content, compared with unfertilized variant, and this is best expressed in variant with combined organic-mineral fertilization. After cessation of 
fertilization, soil organic matter content decrease in all variants. In other physicochemical parameters of the studied soil, there are no significant changes during 
the fertilization and after its cessation.

Keywords: long-term fertilization, humus, pH, total carbonates, Mollic fluvisols

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 4, No 3, pp 285 - 287, 2012

the following indicators: pH in water extract – potentiometric; total Introduction
carbonates – method of Scheibler; water soluble salts – 
conductometric; determination of organic carbon – method of Tyurin; Under the influence of long-term use of mineral and organic 
particle size distribution – pipette method (Trendafilov and Popova, fertilizers in terms of crop rotation physicochemical properties of the 

2+ 2+2007); determination of exchangeable Ca  and Mg  – soil change, and that affects crop productivity and efficiency of 
complexometric, using the method of Mazaeva, Neugodova and fertilizers (Lapa and Ivahnenko, 1995). Therefore, in agrochemical 
Hovanskaya (BDS 174407/97).evaluation of different systems of fertilizing, significant is not only 

their impact on crop productivity and quality, but also on soil 
properties.

Numerous studies in our country and abroad have shown that Results and discussion 
long-term fertilization has not one way effect on changes in soil. 
Significant changes in the physicochemical properties (pH), the In Table 1 are shown data for some chemical parameters of 
content and group composition of humus, mineral nitrogen, studied soil during the fertilization (2003). The data show that 40-
phosphates and mobile fractions of the phosphate compounds, year cultivation of the field without fertilization leads to decrease in 
available forms of potassium in soil are established (Hinov and humus content, and compared to its initial level, the reduction is by 
Nikolov, 1971; Parton, 1987; Saffron, 1995; Philo and Shelar, 2002; 22%. As a result of introduction of mineral fertilizers in moderate 
Simeonova and Todorova, 2010). doses, humus content reaches 2.84% or an increase of 14.5% 

compared to unfertilized variant, but decreases with 11.0% from its 
starting level in 1959. The exclusion of phosphorus from fertilizer 
combination for the crop rotation since 1988 leads to greater Material and methods
reduction of humus content in comparison with balanced mineral 
fertilization. The highest content of organic matter in soil is found in The object of our study is alluvial-meadow soil (Mollic fluvisol) in 
organic-mineral fertilization system. This led to increase in humus the region of Plovdiv, on which was set long-term experience with 
content compared to control (25%) and stabilizes its contents at different rates of fertilization in conditions of five-field crop rotation 
baseline.(maize – wheat 0000 – forage pea – barley – alfalfa). Experience 

The applied quantities of manure in rate of 270 t/ha for 40-year was set in 1959. Since 2006 fertilization was discontinued, but 
period (approximately 7 t/ha per year) are not sufficient to increase rotation is still maintained.
the organic carbon content in the studied alluvial-meadow soil. The For the purpose of our study in the spring of 2010 and 2011 we 
probability of this is even smaller, using only mineral fertilizers. It is took soil samples from the second field of the experience and from 
naturally, in conditions of intensive tillage and especially in the following variants of fertilization: 1.Control - no fertilization, 2. NPK – 
neutral reaction to proceed a process of decomposition of organic N P K 3.NPK+manure – N P K +manure, 4. NK – N P K500 300 100,  250 150 0 500 0 200

matter, bearing in mind the participation of trench culture – maize, For these variants, we have values of the main chemical 
which occupies 50% of the rotations.parameters during fertilization (from 2003), and also for initial soil 

After cessation of fertilization humus content continued to before setting the experiment (from 1959). 
decrease in all variants. The lowest is reduction in the control variant, The samples were taken from two layers – 0-30 and 30-40cm, 
which leads us to believe that under these conditions humus system, using a soil probe. The soil samples were analyzed for establishing 
has reached a sustainable level. There is a clear trend of decreasing 
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Table 2. Basic chemical parameters of studied soil after cessation of fertilization (2010-2011)

Variants

1

1

2

2

3

3

4

4

Initial soil

Control 0-30

Control 30-40

NPK 0-30

NPK 30-40

NPK+manure 0-30

NPK+manure 30-40

NK 0-30

NK 30-40

Control 0-30

Control 30-40

NPK 0-30

NPK 30-40

NPK+manure 0-30

NPK+manure 30-40

NK 0-30

NK 30-40

7.53

7.65

7.55

7.48

7.55

7.60

7.60

7.78

7.50

0.11

0.11

0.12

0.12

0.10

0.10

0.11

0.09

0.09

2.52

2.82

2.30

2.35

2.09

2.60

3.10

3.40

6.51

2.36

1.99

2.39

2.28

1.65

1.61

1.80

1.12

3.18

26.28

25.11

26.22

26.22

28.97

24.87

22.30

23.28

7.90

7.97

7.70

7.80

7.80

7.85

7.88

7.90

0.07

0.07

0.08

0.07

0.07

0.07

0.07

0.06

2.30

2.46

2.51

2.66

2.21

2.58

3.37

3.17

2.40

2.25

2.14

1.91

1.93

1.83

2.09

1.53

26.83

25.12

25.85

25.73

24.87

23.77

21.56

22.06

рН, (H O)2 Salts, % Total carbonates, %

2010г.

2011г.

Humus, % 2+ 2+Ca +Mg meq/100g

Table 1. Basic chemical parameters of studied soil during the fertilization (2003)

Variants

1

2

3

4

Initial soil

Control

NPK

NPK + manure

NK

7.40

7.20

7.10

7.20

7.50

0.07

0.10

0.09

0.09

0.09

3.48

3.56

2.30

3.24

6.51

2.48

2.84

3.10

2.36

3.18

рН (H O)2 Salts, % Total carbonates, % Humus, %
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of humus content in soil profile depth. The reason for this is probably the lowering of groundwater levels 
Systematic use of industrial fertilizers has led to change in some and their downward movement during the infiltration of rainfall water.

of the physicochemical properties of soil. It is registered a slight Low total mineralization of soil solution is determined by both 
acidification of the medium, which can be explained with the use of the chlorides and sulphates of sodium and bicarbonates of calcium. 
physiologically acid fertilizers – KCl and NH NO . Similar results are This occurs in weak alkalization of the medium related to relatively 4 3

low amounts of CaCO  in the mineral part of the soil. Determined by reported by other authors in Bulgaria (Kamenov and Totev, 1979). 3

The reaction of studied soil slightly increases after cessation of Scheibler total carbonates content is strongly reduced in variant with 
fertilization compared to the period of fertilization (Tables 1 and 2) combined organic-mineral system, both during fertilization and after 
and varies within less alkaline – pH  of 7.7 to 8.0, as it is not its discontinuation. Moreover, in this variant humus content is (H2O)

increased by 25% (compared to control variant), which suggests that registered significant changes in depth. These values in surface 
much of the available in mineral part of the soil CaCO  is associated horizons are in accordance to the content of carbonates and 3

hydrocarbonates of calcium, although it is not found high amounts of with components of humus as calcium humate. With the highest 
hydrolytic neutral sodium salts – NaCl and Na SO . content of total carbonates remains the variant, in which phosphorus 2 4

is excluded from fertilizer combination.The previous stage of salinization is sufficient to focus on the 
Exchangeable cations in the soil sorption complex are ion-salt composition of the soil and its components: water-soluble 

2+ 2+presented from the base cations of Ca  and Mg . Bearing in mind, salts, which can be found in both liquid and solid phase of the soil, 
that the amount of fine clay (particles <0,001mm) in the soil solid depending on its degree of moistening; exchangeable cations in the 
phase is relatively low, can be expected that greater part of the soil sorption complex; slightly soluble carbonate salts presented in 
colloids are with organic-mineral nature. In accordance with this the solid phase. The amount of soluble salts is negligible. During the 

2+
two years of our research and in 2003 it varies from 0.04% to 0.10%. assumption is determined high amounts exchangeable Ca  and 
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2+ Mg – 20-30 meq/100g soil. References
According to the International Texture Classification studied soil 

is silty loam (or light to medium clay, according to the Russian BSS 174407/97. Nature conservation. Soil. Method for determining 
classification). This is associated with the formation of so-called of harmful acidity, (Bg).
Agric subsurface diagnostic horizon. The content of physical clay is Hinov G and Nikolov N, 1971. Content and forms of phosphorus in 
from 51 to 68% with unequal distribution in the two depths, because soils. In: Chemical composition of soils in Bulgaria, Academy of 
in some of the variants is disturbed regularity of compaction of Agriculture Sciences, Sofia, 175-215 (Bg).
concentrated physical clay in the area of subsurface layer – i.e. there Kachinskii NA, 1965. Soil Physics, Vysshaya Shkola, Moskow, 1 
is not observed the formation of so-called 'Plow' heel (Table 3.) The (Ru).
significant contribution of the subfractions of coarse and medium silt Kamenov K and Totev T, 1979. Soil acidity and agromethods for its 
in the composition of the clay fraction, suggests dominance of of elimination. Zemizdat, Sofia (Bg).
water retention over the sorption of nutrient elements for plants. The Lapa VV and Ivahnenko NN, 1995. Crop productivity and nutrient 
small amount of gravel or its absence indicates that the genesis of balance in the crop rotation of soddy-podzolic sandy loam soil, 
the soil forming materials is related to their passage through the depending on doses and ratios of mineral fertilizers. Agrochemistry, 
stage of hyper-genesis. 6, 53-62 (Ru).

Parton WJ, 1987. Analysis of factors controlling soil organic matter 
in Great Plains Grasslands. Science Society of America Journal, 5, 

Conclusion 1173-1179.
Philon II and Shelar IA, 2002. Influence of agricultural development 

After cessation of continuous mineral and organic-mineral and continuous use of fertilizers on the humus status of dark-gray 
fertilization humus content of investigated soil decreases. Decrease forest soils. Agrochemistry, 1, 16-21 (Ru).
from initial humus content before setting the experience is with about Shafran S, 1995. Efficiency of nitrogen fertilizers, depending on the 
30%, and it is most pronounced in variant with organic-mineral reserves of mobile phosphorus and potassium in sod podzolic soils. 
fertilization (39%). Agrochemistry , 11, 51-57 (Ru).

During the agrogenetic evolution of the studied alluvial- Simeonova N and Todorova S, 2010. Humus content and humus 
meadow soil total carbonates are leached of the soil profile. The fractions after long-term systemic mineral and organic-mineral 
long-term application of fertilizers has led to decrease of total fertilization on Mollic Fluvisols. International Soil Science Congress 
carbonates content with almost 50%. After cessation of the on “Management of natural resources to sustain soil health and 
fertilization, there is a tendency for alkalization in the leached layers. quality”, May 26-28, 198.

Trendafilov K and Popova R, 2007. Manuals of soil science. 
Academic press-Agricultural University, Plovdiv, (Bg).

Table 3. Particle size distribution, according to classification developed by Kachinskii (1965)
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NK 0-30
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0.00
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0.00
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