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Abstract: In this paper we present research results 
concerning the change of some soil chemical 
properties of cambic chernozem in Timisoara after 
sewage sludge fertilization. Organic fertilizers, 
who were applied, are cattle manure, sewage 
sludge and swine sludge in different doses. By 
analysis were determined: soil pH, total exchange 
cation capacity (T me/100 g soil), degree of base 
saturation (V %), sum of exchangeable bases (SB 
me/100 g soil), hydrolytic acidity (AH me/ 100 g 
soil), nitrogen, phosphorus and potassium soil 
content. 

Rezumat:  In lucrare sunt prezentate rezultatele 
cercetarilor privind modificarea unor isusiri 
chimice ale solului in urma fertilizarii organice 
.Ingasamintele organice aplicate au fost: gunoi de 
taurine, namol orasenesc şi namol porcin, in 
diferite doze. Au fost determinate: pH-ul solului, 
capacitatea totala de schimb cationic (T, 
me/100gsol), gradul de saturaţie in baze (V,%), 
suma bazelor schimbabile (SB, me/100gsol), 
aciditatea hidrolitică (AH, me/100gsol), continutul 
solului in azot, fosfor si potasiu. 
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INTODUCTION  
Plant nutrients, in their available forms, exist in solution as positively charged cations 

and negatively charged anions. In natural soils exists microscopic clay particles which have 
excess negative charges sites at the edges and surfaces of their crystal. These charged sites 
attract cations, which would otherwise be moving in solution, and hold them to the crystal's 
surface. Humus has the same property as these clays. The attracted nutrient cation is not 
permanently fixed to the particle, but is periodically freed due to thermal agitation, and other 
cations from the solution can take his place. This replacement is called cation exchange 
capacity. Percentage of exchanged sites that are occupied with basis represents degree of base 
saturation. Both, cation exchanged capacity and degree of base saturation are influenced by soil 
pH. 

This abundance of nutrient cations being held in the substrate is used by plants in their 
advantage; it forms a storehouse of nutrients, preventing them from being leached. It is known 
that the organic fertilization has an influence over the chemical properties of the soil: pH, 
degree of base saturation, total cationic exchange capacity, hydrolytic acidity, and total 
exchangeable bases. The application of organic fertilizers in different doses is increasing the 
quantity of cations adsorbed by soil, leading to an increase of soil pH and degree of base 
saturation. 

 
MATERIAL AND METHOD 
To determine the present indicators, we took soil samples from the experiment field of 

Didactic Station Timisoara, at the depth 0-20 cm. 
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 The organic fertilizers were applied in different doses, using manure, sewage sludge 
and swine sludge. The experiment is stationary and bi-factorial: 

- factor A – annual fertilization cattle manure and swine sludge, in four doses: 
0t/ha, 40t/ha, 60t/ha and 80 t/ha 

- factor B – annual fertilization with sewage sludge, in four doses: 0t/ha, 40t/ha, 
60t/ha and 80 t/ha 

       Soil pH was determined in water extract 1:2, 5 by pH-meter Metler Delta 340. Soil 
hydrolytic acidity and total exchange bases was determinate by Kappen method. The degree of 
base saturation and total exchange cation capacity were determined by calculating, using the 
two indicators (hydrolytic acidity and total exchange bases). Nitrogen was determined by 
Kjeldhal method. Phosphorus was extract in ammonium acetate – lactate solution, and his 
content determined with UV – VIS spectrophotometer Abble – Jasco, at wave length of   
Potassium was extract in ammonium acetat –lactat solution, and content determination was 
made by emission with atomic absorbtion spectrophotometer Buck-Scientific, at wave length 
of 766 nm.  
 

RESULTS AND DISCUSSION  
 In table 1 are presented the results concerning modification of the degree of base 

saturation, hydrolytic acidity and cationic exchange capacity values after fertilization with 
sewage sludge, cattle manure and swine sludge. 

As it shown in table 1, the lowest degree of base saturation value and the highest 
hydrolytic acidity are obtained when swine sludge is applied. Swine sludge is rich in 
phosphorus, which leads to decrease of exchangeable bases and increase to soil acidity.   

The highest cationic exchange capacity values were determined after cattle manure 
fertilization, ranged between 32.46-34.00 me/100 g soil. Sewage sludge fertilization leads to 
higher cationic exchange capacity values between 31.98-32.95 me/100 g soil, comparative with 
control plot: 31.26 me/100 g soil, but lower then cattle manure fertilization.  
 

Table 1 
 

The influence of organic fertilization above the total exchange cation capacity, exchangeable bases and 
hydrolytic acidity 

 
Variant SB 

 (me/100 g sol) 
AH  

(me/100 g sol) 
T  

(me/100 g sol) 
Control 0 t/ha 25.32 5.93 31.26 

40 t/ha 28.66 3.79 32.46 

60 t/ha 30.31 3.18 33.50 Cattle manure 

80 t/ha 32.13 1.87 34.00 

40 t/ha 27.79 4.18 31.98 

60 t/ha 28.98 3.22 32.21 Sewage sludge 

80 t/ha 30.51 2.43 32.95 

40 t/ha 24.44 5.80 30.25 

60 t/ha 25.69 5.94 31.64 Swine sludge 

80 t/ha 25.74 6.71 32.46 
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Fig.1 The influence of organic fertilization above the total exchange cation capacity, exchangeable bases 

and hydrolytic acidity 
 

Fertilization with cattle manure and sewage sludge lead to an improved level of soil 
pH as compared to the control sample. Swine sludge fertilization decreases soil pH, the lowest 
value 5.94 was when 80 t/ha swine sludge had been applied. Fertilization with cattle manure 
and sewage sludge, which are rich in alkaline elements, increase degree of base saturation 
values as the doses rise. The highest degree of base saturation value 94.5 was obtained at 80 
t/ha cattle manure dose. 

Because swine sludge fertilization cause the increase of hydrolytic acidity and 
decrease the soil pH, the degree of base saturation value decreases, as it shown in table 2. 

Table 2 
The influence of organic fertilization above the soil pH and degree of base saturation 

  
Variant pH V % 

Control  0 t/ha 6.18 81.0 
40 t/ha 6.44 88.3 
60 t/ha 6.59 90.5 Cattle manure 
80 t/ha 6.80 94.5 
40 t/ha 6.17 86.9 
60 t/ha 6.24 90.0 Sewage sludge 
80 t/ha 6.48 92.6 
40 t/ha 6.13 80.85 
60 t/ha 6.08 81.24 Swine sludge 
80 t/ha 5.94 79.3 



 

 

 

260  

5,4

5,6

5,8

6

6,2

6,4

6,6

6,8

7

0 t/ha 40 t/ha 60 t/ha 80 t/ha 40 t/ha 60 t/ha 80 t/ha 40 t/ha 60 t/ha 80 t/ha

Control Cattle manure Sew age sludge Sw ine sludge

pH

70

75

80

85

90

95

100

V%

pH V %
 

 
Fig.2 The influence of organic fertilization above the soil pH and degree of base saturation. 

 
The lowest degree of base saturation value 79.3 % was determined at the highest 

swine sludge dose.  
Total nitrogen soil content rises after cattle manure, sewage sludge and swine sludge, 

ranged between 0.135%, in control plot, and 0.280 % the 80 t/ha cattle manure dose. From the 
three fertilizers types, cattle manure has the highest nitrogen content, after his application was 
determined the highest soil nitrogen content, no matter what the dose is. 

 
Table 3 

 
The influence of organic fertilization above the soil content in nitrogen, phosphorus and potassium 

 
Variant Nt % P ppm K ppm 

Control  0 t/ha 0.135 15.12 148.3 
40 t/ha 0.162 15.90 162.5 
60 t/ha 0.189 16.40 174.6 Cattle manure 
80 t/ha 0.280 17.11 190.8 
40 t/ha 0.143 15.60 162.0 
60 t/ha 0.218 16.11 172.4 Sewage sludge 
80 t/ha 0.272 16.89 188.5 
40 t/ha 0.140 16.80 154.3 
60 t/ha 0.163 17.92 160.5 Swine sludge 
80 t/ha 0.188 18.60 174.6 
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Swine sludge fertilization leads to increase level of phosphorus in soil, ranged 

between 16.80 ppm, at 40 t/ha swine sludge and 18.60 ppm at 80 t/ha swine sludge. The 
differences in the levels of phosphorus in soil determined by various doses of cattle manure 
and sewage sludge are insignificant in all doses under study. 
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Figure3. The influence of organic fertilization above the soil content in nitrogen, phosphorus and 

potassium 
 

The highest potassium soil content was obtained after cattle manure and sewage 
sludge application, ranged between 162,5-190,8 ppm K. Swine sludge fertilization increases 
potassium soil content but in a lower extent (154,3-174,6 ppmK). 
 

CONCLUSIONS  
1. Cattle manure, which have high base elements content, increases soil cation 

exchange capacity, pH and degree of base saturation values according to the dose 
rise. The highest cation exchange capacity (34,0 me/100g sol) and degree of base 
saturation (94,5%) values were determined when 80t cattle manure/ha has been 
applied.   

2. Swine sludge, with high phosphorus content, decrease soil pH values, from 6,18 
in control plot, to 5,94 at application of 80t swine sludge/ha. Also, after swine 
sludge fertilization the decrease of cation exchange capacity and degree of base 
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saturation values and the increase of soil phosphorus content take place in all 
doses under study.    

3. The differences in the levels of soil chemical indicators determined by cattle 
manure and sewage sludge fertilization are insignificant in all doses under study. 
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