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The paper presents the pedological and agrochemical features of a 
typical chernozem from the vine zone of Segarcea – Dolj. There were 
calculated the chlozant indicators after Just-Ponget (IPC1) method and Rum 
(IPC2) method and there were obtained the following results: IPC1=2.49 
within the Am horizon and 12.16 within the AC horizon. IPC2=3.38 in Am 
horizon and 17.67 in AC horizon. The analyses have been necessary in order 
to establish a small vineyard. If the respective surface will face the risk of 
iron chlorosis the set up of the vineyard would be not recommended. The iron 
insufficiency is determined by the correlation of the active CaCO3 and 
soluble iron or between the concentrations of CaCO3 and humus. These 
correlations are expressed by two indicators of the chlorozant power: IPC 1 
and IPC 2. If these twi indicators are nill there is no risk of iron deficiency 
(iron chlorosis), if they are under 5 and, respectively, under 10 the intensity 
of the chlorosis is low and if they are between 6-15, respectively, 11-23, the 
intensity of chlorosis is middle. These values are referring to the surface 
horizons between 0-20 cm, maxim between 0-40 cm. The paper presents 
values of the IPC 1 and IPC 2 for all 4 horizons of the soil profile. 
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Calcium is the essential element for plants growing and developing. Within 
the soil there are numerous calcium compounds. The neutral or low acid 
compounds are: Ca(H2PO4)2, CaSO4, Ca(NO3)2, CaCl2 have high solubility and 
determine a high Ca2+ ion concentration inside the soil solution yet they do not 
influence the water solubility of the iron compounds. The calcium compounds with 
basic hydrolysis, instead: CaCO3, eventually Ca(HCO3)2 have low solubility yet 
they free HO- ions by hydrolysis reduce the water solubility of the iron compounds 
due to hydroxides formation Fe(OH)2, Fe(OH)3, that are very low soluble. The 
same phenomenon take place in the alkaline soils yet with higher intensity where 
the alkaline carbonates Na2CO3 and K2CO3 free HO- ions that induce the 
precipitation of Fe2+ or Fe3+ from the soil solution as insoluble iron hydroxides. In 
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the table 1 there are written the solubility values (Ps) and solubility (S) of some 
salts and hydroxides.  

 
Table 1 

The solubility of some compounds 

Compund Solubility 
P.S. 

Solubility S 
Compounds Ions Mols/l ppm 

CaCO3 10-8 10-4 10 4 ppm Ca2+ 
CaSO4 6.1 x 10-5 7.81 x 10-3 1,062 312 ppm Ca2+ 
Fe(OH)2 1.64 x 10-14 1.60 x 10-5 1.92 1.38 ppm Fe2+ 

 
Whether the soil contain mixture of the two compounds (CaCO3 and CaSO4) 

within the soil solution, the Ca2+ concentration will be between 4-312 ppm. The 
hydrolysis of CaCO3 take place after the following reactions: 

  2
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Whether in one litter of saturated solution of Fe(OH)2 that contains 1.92 ppm 

of  Fe(OH)2 that is completely dissociated that means it contains between 1.6 – 10-5 
mols Fe(OH)2 = 1.38 ppm Fe2+ and 3.2 x 10-5 mols HO- must be added 10-4 mols of 
CaCO3=10 mg CaCO3 the volume variation is negligible yet the solution (V=1 
litter) become saturated in CaCO3, too that is completely dissociated in ions that 
means 10-4 mols Ca2+=4ppm Ca2+ and 2 x 10-4 mols HO- resulted by hydrolysis. 
The solution will contain: 2 x 10-4+3.2 x 10-5 = 23.2 x 10-5 mols HO-. The Fe2+ 
concentration in the presence of CaCO3 that is dissociated will be calculated from 
the solubility multiplication product of Fe(OH)2.  

    1422 1064,1   HOFe  

    14252 106,1102,23  Fe  

  10

14
2

1024,538
1064,1









Fe = 3.10-7 moli Fe2+/l = 3.10-7.86g Fe2+/l = 258.10-

4Fe2+/l = 0,0258 ppm Fe2+. 
The Fe2+ has decreased from 1.38 ppm when it was alone inside the solution 

as Fe(OH)2 to 0.0258 ppm in the presence of CaCO3. It has decreased by 


0258.0
38.1

53.5 times. 

Instead, whether the saturation solution of Fe(OH)2 there is dissolved CaSO4 
a part of the Fe2+ ions do not precipitates, due to the fact that CaSO4 does not has 
basic hydrolysis and into the solution there do not appear HO- ions. This fact shows 
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that the ferric chlorosis phenomenon is not due to the Ca2+ but due to the CO3
2+ and 

HCO3
- that are associated with the Ca2+ [1]. 

MATERIAL AND METHOD 
The ferric chlorosis is, in fact an iron deficiency induced by the high 

concentration of alkaline carbonates and earthy alkaline (Ca and Mg) that, by 
hydrolysis, generates HO-. The leaves dim and get yellowish in the spaces between 
veins that still remain green for a while. Afterwards, the leaves are necrotic and dye. 

In order to initiate a small vineyard in the Segarcea Dolj zone, there was 
necessary to evaluate the risk of ferric chlorosis. There are known two agrochemical 
indicators that indicate the probability of the ferric chlorosis and its intensity for the 
orchards, vineyards and to other sensitive species to soil iron deficiency. They are 
called indicators of the chlorozant deficiency that are abbreviated as IPC. They are: 

IPC-1 = 
 2

4
3

,
10%

ppmFe
activeCaCO 

                 IPC-2 = 
%

10%3

Humus
activeCaCO 

 

 
Both values have not measure units [2]. 
In these formulas active CaCO3 % is the percent concentration (CaCO3 particles 

smaller than 20 µm obtained after the extraction by ammonium oxalate 0.2N and 
determined by Just method; Fe ppm is soluble iron (ppm) extracted in ammonium 
oxalate solution  0.2N, the reaction with orthophenantroline and spectrophotometric 
determination to 510 nm wavelength the total CaCO3 content determined by Schleiber 
method, the total method determined by Kjieldahl – Parnas Wagner method and the 
humus by Walklei – Blake method modified by Gogoasa [3]. 

RESULTS AND DISCUSSIONS 
The results of the pedological and agrochemical analyses are presented in the 

tables 2 and 3 as IPC 1 and IPC 2 in the fourth table. 
Table 2 

The pedological features of the soil profile 

Horizon Depth 
cm 

Thick 
sand 

Fine 
sand Silt1 Silt 2 Colloidal clay 

<0.002 
Ap 0-24 7.1 60.2 5.3 6.5 20.9 
Am 24-48 9.8 60.3 5.2 6.8 17.9 
AC 48-81 12.3 60.8 5.4 7.8 13.7 
Cca ›81 8.1 68.9 5.0 5.1 12.9 

 
Table 3 

The agrochemical features of the soil profile 
Horizon pH Humus 

% 
Total 

Nitrogen 
% 

Lime 
% 

Active lime 
% 

Soluble 
Iron 
ppm 

Ap 7.03 4.05 0.184 0 0 2.41 
Am 7.85 3.67 0.129 2.13 1.24 2.23 
AC 8.13 1.85 0.068 6.28 3.27 1.64 
Cca 8.42 0.76 0.027 15.42 6.14 0.92 
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Table 4 
The indicators of the chlorozant power and their interpretation 

Horizon IPC 1 IPC 2 The chlorosys 
intensity 

Ap 0 0 No risk 
Am 2.493 3.379 low 
AC 12.158 17.675 middle 
Cca 72.542 80.789  Very high 

 
The concentrations of the soluble or mobile iron for different soil types from 

our country are presented in the fifth table. 
 

Table 5
The average soluble iron content in some soils from Romania, in ammonium acetate 

at 4.8 pH (after Davidescu D. and colab., quoted by Rusu M. and colab., 2005) 
Soil types Fe, ppm 

Chernozems 1.6-2.4 
Eutricambosoils 3.2-3.6 
Reddish preluvosoils 1.5-3.8 
Typical preluvosoils 3.7-4.6 
Vertisoils 2.9-5.0 
Typical luvosoils 4.2-10.6 
Albic luvosoils 9.6-18.2 

 
The interpretation of the IPC values has to be made after the 6 and 7 tables. 
 

Table 6 
The interpretation of the chlorozant power of the soils by simple analytical 

indicators (after Rusu M. and colab., 2005) 
The intensity 

of the chlorosis pH(H2O) Total CaCO3 
% 

Active CaCO3 
% 

Humus  
% 

No risk ‹ 7.6 ‹ 10 ‹ 6 › 2.6 
Middle 7.6-8.3 10-20 6-11 2.6-1.7 
High › 8.3 › 20 › 11 ‹ 1.7 

 
Table 7 

The interpretation of the chlozant power of soils by indicators of the synthetical 
chlorozant power indicators (IPC) (Rusu M. and colab., 2005) 

Chlorosys intensity IPC 1 Limits IPC 2 Limits The tolerant 
rootstock 

No risk 0 0 Anyone 

Low ≤ 5 ≤ 10 Riparia gloire, 
Kober 5BB;41-B 

Middle 6-15 11-23 Kober 5BB; 41-B 
High 16-35 24-50 41-B; SO4-4 
Very high ≥ 36 ≥ 51 No one  
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Of the table 2 and 3 data there can be observed that the soil is a low to 
moderate decarbonatated chernozem. The soluble iron is according with the 
chernozem soils class. Even though the indicators of the chlorozant power are 
calculated for the upper horizons using pedological and agrochemical indicators for 
the entire soil profile there were calculated the values of the chlorozant power 
indicators for the four soil horizons. The values indicates that into the surface 
horizon Ap there is no risk of ferric chlorosis  due to the lack of the active lime and 
of relative high concentration of the soluble iron. With the other soil horizons in 
the following order: Am, A/C and CCa the intensity of the chlorosis increases from 
a low value thru a middle and then to a very high value due to high active lime 
content and low soluble iron content. The experimental data show that there take 
place a active leaching of the lime from the shallow to depth. Due to the fact that in 
the shallow layer, Ap and Am on a 50 cm depth, the values of the IPC 1 and IPC 2 
are lower than 5 and, respectively, 10, there results that there are no restrictions for 
cropping vine on the studied soils.  

CONCLUSIONS 
1. The experimental data show that on the studied zone there can be cropped 

vineyard due to the fact that there is enough humus and nutrients. On a 50 cm 
depth there is a low risk of ferric chlorosis appearance. 

2. At deeper than 50 cm soil layers there is a moderated risk of ferric 
chlorosis. In order to reduce the risk of ferric chlorosis the fertilization must use 
well rotted manure or chemical fertilizers that contain kelatic compounds of iron. 
There also be used foliar fertilizers along with pesticides. 
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