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1. Introduction 

The Mediterranean red soils are found in many regions of Dinaric 
Karst of Yugoslavia. Many researchers have described the characteristics 
(1, 2) and formation (3, 4, 5) of the Mediterranean red soils. There are 
studies which concluded that this soil is a relict and older than Pleisto-
cene (6, 7, 8). This paper attemps the discussion about the climatic con-
ditions which influence the soil properties. 

Here the soils from three different climatic regions are compared: 
1) Dalmatia (locations Njivice, Dubrovnik) and Croatian Littoral (Ja-
blanac), here called Adriatic region, 2) Istria (locations Moščenička Dra-
ga, Lovreć, Kozina in the Slovene Littoral), and 3) Inland in Slovenia 
(locations Vrhnika in Notranjsko and Perovo and Jordankal in Dolenj-
sko). The climate of Dalmatia and of the southern Istria is according to 
Thornthwaite's classification subhumid (p/E 32—63). Most of the Istrian 
peninsula and Chroatian Littoral are humid (P/E 128) (11). The diffe-
rences in temperature and precipitation are given in the table 1. A snow 
cover exists in winter mostly in the inland regions of Slovenia. 

The vegetation of the Inland regions in Slovenia belongs to Q u e r -
c e t o - c a r p i n e t u m and F a g e t u m m o n t a n u m . Istria belongs 
to C a r p i n e t u m o r i e n t a l i s c r o a t i c u m and Adriatic coastal 
regions to O r n e t o Q u e r c e t u m i l i c i s (9,10). 

The areas mentioned above are built of Cretaceous and Jurasic lime-
stone and dolomite, in inland also of Triassic limestone and dolomite. All 
samples were collected in the limestone regions. 
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Table 1. Climatical condition 
Tabela 1. Klimatski pogoji 

Location 
Kraj 

Annual pre-
cipitation 
Letne pa -
davine 
mm 

Annual tem-
perature 
Letna tem-
peratura 
» C 

d 
water defi-
ciency 
vodni pri-
manjkl jaj 

iM 
moisture 
index 
vlažnostni 
indeks 

Jordankai 1300 8.0 0 150 
Perovo 1500 8.0 0 150 
Vrhnika 1500 8.9 0 140 

Kozina 1060 13.6 8 40 
Lovreć 881 13.2 120 25 
Moščenička Draga 1200 14.0 150 50 

Jablanac 1200 14.0 190 60 
Dubrovnik 1300 16.4 190 58 
Njivice 1600 15.0 180 90 

2. Materials and methods 
2.1 Materials 
The samples were taken from 60 soil profiles in the study regions 

as demostrated in Fig. 1. The most typical profiles which are in the 
Mediterranean red soil (so called terra rossa) were grouped in each 
region. 

2.2 Methods 
The air dried soil samples were ground and sieved through a 2 mm 

sieve. 
2.2.1 Texture 
The pippet method of Köhn was used for this analysis. The interna-

tional classification of soil separates was used; corse sand ( > 0.2 mm), 
fine sand (0.2 mm—0.02 mm), silt (0.02 mm—0.002 mm), clay (<0.002 mm). 
(12) 

2.2.2 Organic matter 
The organic matter were determined with 1 N Кг Сгг O7 and H2 SO4. 

The solution was titrated with 0.5 N Fe (NH<)2 (SCh)*, NaF, ЊРО4 and 
diphenylamine being used as an indicator. (13) 

2.2.3 pH 
Soil pH was measured in 1:2.5, soil: 1 N K CI suspentions. 
2.2.4 Calcium carbonate 
The percentage of calcium carbonate were determined by volumetric 

(Sheibler) method. The percentage of calcium carbonate were developed 
from CO2 ml. (14) 

2.2.5 Cation exchange capaticy (T) 
Cation exchange capacity (T) were calculated as the sum of échange-

able cations (S) plus exchangeable hydrogen. The base saturation per-
g 

centage was calculated as — X 100 ®/o. (13) 
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2.2.6 The exchangeable cations (S) 
The exchangeable cations were extracted with 1 N NEU O Acetate. 

(13). Calcium and magnesium were measured by the Atomic Absorption 
Spectrophotometer (Varian 1000). 

Interferences were largely overcome by additions of strontium. Potas-
sium and sodium were measured by the Flame Photometer (Evans Elec-
troselenium L.T.D.). 

2.2.7 Exchangeable hydrogen 
The exchangeable hydrogen was extracted with Ba CI2 — trietanol 

amine of pH 8.0 ± 0.02. The extraction solution was titrated with 
0.1 N HCl. Brom-cresol Metil Rott being used as an indicator. (13) 

2.2.8 Free iron oxide, mangan oxide and aluminum oxide 
The measurement of free iron, mangane and aluminum used Tamm 

solution which was made with (N£[4)2 C2 O4. H2 O and NH2 C2 O4. 2 H2 O 
kept at 3.3 pH. (15) In this acid solution, iron, manganese and aluminum 
ions are complexed by oxalate. Atomic Absorption Spectrophotomer 
(Varian 100) was used to detect Fe, Mn and Al. 

3. Results and discussion 

3.1 Texture 
The A horizons show a loamy clay texture at all points in the studied 

regions. The Bi and B2 horizons are composed of clay with different 
content of clay as shown in Table 2. The clay contents are increasing 
largely especially from the A to B horizon in the Inland region. This is 
due to the process of the migration of clay. Many researchers explained 
that the clay migration was occurred through the relic process. (16, 17, 18) 
It has been, in general, indicated that the soils from limestone and dolo-
mite are relic in Yugoslavia (19, 20, 21, 22). Some studies emphasize the 
role of man's interference. 

The differences of clay contents between the A and B horizons in Pe-
rovo and Vrhnika profiles (Inland region) are obvious. It is said that 
such profiles are compounded of two layers. The relic horizon existing 
at the bottom was covered by the layers developed during the cool 
period of the Quaternary due to solifluction and alloctone eolian trans-
portation. 

3.2 Organic matter 
The contents of organic matter decrease from A to B horizon in all 

regions. The contents of organic matters in B horizon in the Adriatic 
region are larger than in the other regions. This can be attributed to the 
fact that the plant roots penetrate easily to B horizon of shallow soils. 

3.3 Cation exchange capacity 
3.3.1 Cation exchange capacity (T) 
Cation exchange capacity in the soil varies in accordance with the 

contents of organic matter, the percent of clay and kind of clay. Im-
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Table 2. Soil texture — Tabela 2. Tekstura prsti 

Coarse Fine 
Location Depth Horizon sand sand Silt Clay Texture 

Grobi Drobni 
Kraj Globina Horizont pesek pesek Melj Glina Tekstura 

cm % 
Jordankai 0— 7 Ai 2.32 

7— 21 
21—200 

As 
Вг 

1.22 
0.59 

Регоуо 7— 40 Аз 2.18 

40— 80 
80—160 

Bi 
Вг 

2.58 
0.19 

Vrhnika 0— 12 A 1.40 

12— 30 Bi 1.05 

30—120 Вг 0.19 

Kozina 0— 15 Ai 0.43 

15— 40 Bi 0.17 

40— 85 Вг 0.31 

Lovreč 5— 12 A 0.28 

12— 35 Bi 0.24 
35— 105 Вг 0.17 

Moščenička 10— 25 A 0.17 
Draga 25— 45 Bi 0.39 Draga 

45— 110 Вг 0.58 

Jablanac 6— 17 As 0.26 
17— 36 Bi 0.41 
36— 75 Вг 0.45 

Dubrovnik 15— 22 A 1.41 
22— 31 Bi 0.29 
31— 90 B* 0.22 

Njivice 0— 11 A 5.21 

11— 23 Bi 9.50 

23— 50 Вг 3.22 

% "/o % 
26.23 27.35 44.10 loamy clay 

ilovn. glina 
25.98 20.98 51.82 clay-glina 
21.86 15.40 62.15 clay-glina 

29.35 36.07 32.40 loamy clay 
ilovn. glina 

26.42 25.17 45.83 clay-glina 
13.56 2.85 83.40 clay-glina 

25.40 44.75 28.48 loamy clay 
ilovn. glina 

24.72 32.13 42.10 loamy clay 
ilovn. glina 

17.21 5.85 76.75 clay-glina 

31.32 34.02 34.23 loamy clay 
ilovn. glina 

27.83 27.05 44.95 loamy clay 
ilovn. glina 

29.44 26.49 43.76 loamy clay 
ilovn. glina 

31.92 26.60 41.20 loamy clay 
ilovn. glina 

23.61 22.25 53.90 clay-glina 
25.11 20.47 54.25 clay-glina 

23.23 15.48 61.12 clay-glina 
11.96 10.48 77.17 clay-glina 
13.37 8.70 77.35 clay-glina 

27.99 16.19 55.56 clay-glina 
24.69 20.75 54.15 clay-glina 
19.30 19.30 60.95 clay-glina 

41.09 7.35 50.15 clay-glina 
16.21 9.30 74.20 clay-glina 
15.63 8.53 75.62 clay-glina 

30.19 31.60 33.00 loamy cla y 
ilovn. glina 

24.98 32.27 33.25 loamy clay 
ilovn. glina 

20.63 25.87 50.28 clay-glina 
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Table 3. Calcium Carbonate, pH (KCl) and organic matter 
Tabela 3. Kalcijev karbonat, pH (KCl) in organske snooi 

Region 
Regija 

Location 
Kraj 

Depth cm 
Globina 

Horizon 
Horizont 

p H 
(KCl) 

Ca СОз 
% 

Humus 
% 

Soil color (dry) 
Barva prsti (suhe) 

Vegetation 
Vegetacija 

Inland Jordankal 0— 7 Ai 4.32 0.00 4.21 5 YR 4/6 meadow 
(Slovenia) 

Jordankal 
7— 21 Аз 4.11 0.00 1.64 5 YR 4/8 travnik 

Notranjost 21—200 Вг 3.92 0.00 1.20 2.5 YR 4/6,5/6 
(Slovenija) Perovo 7— 40 As 3.80 0.14 8.20 10 YR 4/6 forest 

40— 80 Bi 3.98 0.00 1.09 7.5 YR 6/6,5/6 gozd 
80—160 Вг 5.72 0.00 1.09 2.5 YR 4/8, 5 YR 4/8 

gozd 

Vrhnika 0— 12 A 5.41 0.42 6.29 7.5 YR 5/4, 4/4 meadow 
12— 30 Bi 5.32 1.39 3.28 7.5 YR 5/4, 4/4 travnik 
30—120 B2 5.70 0.28 1.92 2.5 Y R 4/6, 5 YR 4/6 

Slov. Littoral Kozina 0— 15 Ai 6.62 0.14 4.92 7.5 YR 3/2 forest 
Slovensko 15— 40 Bi 6.48 0.00 3.12 5 YR 3/6, 2.5 YR 3/6 gozd 
Primorje 40— 85 в 2 6.48 0.00 1.37 2.5 YR 3/4, 5 YR 3/4 

gozd 

Istria Lo vreč 5— 12 A 6.45 0.63 3.28 5 YR 4/6 bush 
Istra 12— 35 Bi 6.34 0.00 2.84 5 YR 4/6 grmovje 

35—105 Вг 6.18 0.00 1.64 2.5 YR 4/6, 5 YR 4/6 
grmovje 

Moščenička 10— 25 A 6.42 7.11 3.83 2.5 YR 3/6 bush 
Draga 25— 45 Bi 6.10 0.14 1.48 2.5 YR 4/6, 10 R 4/6 grmovje 

45—110 Вг 5.70 0.00 0.82 2.5 YR 4/6, 10 R 4/6 
grmovje 

Chroatian Jablanae 6— 17 As 6.60 5.43 4.10 2.5 YR 3/6,5 YR 3/6 bush 
Littoral 17— 36 Bi 6.60 5.60 3.94 2.5 YR 4/6,3/6 grmovje 
Hrvatsko Primorje 36— 75 Bs 6.58 5.43 2.74 2.5 YR 4/6,3/6 

grmovje 

Dalmatia Dubrovnik 15— 22 A 7.10 25.08 8.20 5 YR 3/6 bush 
Dalmacija 22— 31 Bi 7.07 5.38 3.01 2.5 YR 4/4, 3/6 grmovje 

31— 90 B2 6.92 0.28 2.19 2.5 YR 3/6, 10 R 3/6 
grmovje 

Njivice 0— 11 A 6.58 20.85 8.48 7.5 YR 4/4 bush Njivice 
11— 23 Bi 6.60 4.18 7.12 7.5 YR 4/4 grmovje 
25— 50 B2 6.93 2.09 4.92 5 YR 4/6 

grmovje 



Kazuko Urushibara 

portance of organic matter is much more emphasized (23) in A horizon 
as shown in Fig. 2. 

Table 4 shows CEC of A and B horizons in each region. The smallest 
CEC is 16.70 meq/100 g in B horizon in the Inland region, the highest is 
55.58 meq/100 g in A horizon of Adriatic region. The CEC values in the 
Adriatic region are higher than those in the Inland region. CEC values 
are generally classified in Yugoslavia as follows: small means less than 
20, medium 20—40, high means more than 40. In B horizon, CEC of 
Inland is included into classes small to medium. CEC of Istria is medium, 
and that of Adria is high. 

Table 4. Exchangeable cations, cation exchange capacity and base saturation 
percentage (V %) 

Tabela 4. Izmenljioi kationi, kapaciteta izmenljivih kationov, procent 
zasićenosti z bazami 

Depth CEC 
Globina Hori- meq/ 

Location cm zon Ca + + M g - K + Na+ S H+ 100 g V % 

Jordankai 0— • 7 Ai 4.05 1.70 0.84 0.02 6.61 14.99 21.60 30.60 Jordankai 
7— 21 As 3.06 1.18 0.24 0.02 4.50 13.33 17.83 25.23 

21— 200 B2 1.84 1.00 0.09 0.03 2.96 14.40 17.36 17.05 

Perovo 7— 40 As 1.06 1.41 0.11 0.03 2.61 15.23 17.84 14.63 
40— 80 Bi 0.92 2.21 0.09 0.03 3.25 14.22 17.47 18.60 
80— 160 B2 3.86 3.55 0.07 0.03 7.51 9.19 16.70 44.97 

Vrhnika 0— 12 A 16.05 2.43 0.43 0.12 19.03 12.21 31.24 60.91 
12— 30 Bi 18.82 2.44 0.20 0.11 21.57 9.90 31.47 68.54 
30— 120 B2 24.07 4.43 0.24 0.13 28.87 10.55 39.42 73.23 

Kozina 0— 15 Ai 36.18 0.82 0.43 0.21 37.64 7.11 44.75 84.11 
15— 40 Bi 19.25 0.46 0.20 0.19 20.10 7.05 27.15 74.03 
40— 85 B2 29.32 0.23 0.20 0.17 29.92 5.93 35.85 83.45 

Lovreć 5— 12 A 25.96 0.88 0.48 0.13 27.45 6.05 33.50 81.94 
12— 35 Bi 18.23 0.43 0.38 0.22 19.26 6.52 25.78 74.70 
35— 105 B2 24.21 0.59 0.38 0.19 25.37 7.11 32.48 78.10 

Moščenička 10— 25 A 30.05 3.71 0.61 0.27 34.64 6.87 41.51 83.44 
Draga 25— 45 Bi 17.65 1.46 0.26 0.32 19.69 9.07 28.76 68.46 Draga 

45— 110 B2 20.71 1.98 0.24 0.32 23.25 10.08 33.33 69.75 

Jablanac 6— 17 As 31.07 1.25 0.35 0.25 32.92 6.52 39.44 83.46 Jablanac 
17— 36 Bi 31.80 0.64 0.32 0.28 33.04 6.52 39.56 83.51 
3 6 - 75 B2 34.28 0.43 0.26 0.25 35.22 5.81 41.03 85.83 

Dubrovnik 15— 22 A 34.43 15.50 0.59 0.58 51.10 4.44 55.54 92.00 
22— 31 Bi 26.40 13.82 0.42 0.76 41.40 5.33 46.73 88.59 
31— 90 B2 22.03 11.79 0.45 0.60 34.87 5.75 40.62 85.84 

Njivice 0— 11 A 31.07 2.28 0.48 0.34 34.27 8.89 43.16 79.40 Njivice 
11— 23 Bi 21.30 2.12 0.56 0.49 24.47 9.19 33.66 72.69 
23— 50 B2 32.09 1.24 0.30 0.43 34.06 6.82 40.88 83.31 
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All soil profiles show that the clay contents are low in A horizons. 
Therefore the CEC values of A horizons are affected largely by organic 
matter. Although the clay percentage is high, the CEC is low in B 
horizon in the Inland region. On the other hand, the clay percentage in 
B horizon in the Adriatic region is smaller than that in the Inland region, 
but CEC is higher. It is considered that this is due to the different kind 
of clays. 

3.3.2 Base saturation percentage (V °/o) 
The high base saturation percentage in the Adriatic region is ex-

plained by dry climate where no loses of base saturation percentage by 
leaching ocure. It was tried to find out the relationships between base 
saturation percentage and annual precipitation, the base saturation per-
centage and Im (moisture Index), the base saturation percentage and d 
(water deficiency), where Im and d are defined by Thornthwaite (24). 
The relationships between the base saturation percentage and annual 
precipitation and between base saturation percentage and d are statisti-
cally not significant, but the correlation between the base saturation 
percentage and Im as shown in Fig. 3, is significant, even when it is 
weak. The weak correlation suggests that another factor, human activity 
and relic character are important. Further it can be said that variation 
of annual moisture has some influence upon the soil. (25, 26) 

3.3.3 Exchangeable cations (S) 
The amounts of the exchangeable cations in each profile are highest 

in the Adriatic region and smallest in the Inland region. 
The amounts of cations in B2 horizon are as follows: C a + + > M g + + > 

> Na+ > K+ in the Adriatic region, and Ca++ > Mg++ > K+ > Na+ in 
the Inland region. In Istria, there are two types C a + + > M g + + > N a + > K + 

and C a + + > M g + + > K + > N a + . Sodium is quite readily removed by 
leaching. The amounts of exchangeable sodium in the humid region 
soils are usually very low, and lower than that of potasium. It is sug-
gested that the dryer climate in the Adriatic region and the humid 
climate in the Inland region have some influences on the amounts of 
cations. 

Sodium can be carried in the soil by winds which transport the splash 
of sea water. Great amounts of sodium can be attributed to salinization 
(27) on the Adriatic coast. In the humid and perhumid region of Yugo-
slavia there are no salinesoil because of leaching processes in soils. 

There are no significant correlations between Na+meq/100g and 
annual precipitation, and between Na+ meq/100 g and Im. Na+ meq/iOO g 
has, however, significant correlation to d as shown in Fig. 4. The amounts 
of Na+ meq/100 g increase with d. d appears especially in the Mediter-
ranean climate in summer. There is another cause for high sodium 
amounts in the Adriatic and southern Istria coastal regions: namely the 
dryness of the soil during the summer. 

3.4 Free iron oxide 
Large amounts of iron oxide exist in the Inland region, and small 

amounts exist in Adriatic region. The largest contents of iron oxide are 
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found on the profile at Moščenička Draga in Istria, but the average 
amounts of Istria are not so large in the Inland region as shown in 
Table 5. 

Table 5. Free iron oxide, aluminium oxide and manganese 
Tabela 5. Prosti železov oksid, aluminijev oksid in mangan 

Location Horizon Fe2 Оз Mn A b Оз 
Kraj Horizont % ppm % 

Jordankal Ai 3.9 8654 4.7 Jordankal 
As 4.7 7597 4.5 
B2 4.4 5991 5.0 

Perovo As 4.9 4327 
Bi 6.5 4914 — 

B2 4.4 4836 — 

Vrhnika A 3.9 3328 3.7 
Bi 3.8 2545 4.4 
B2 4.5 1605 5.1 

Kozina Ai 2.4 4699 
Bi 2.5 2702 — 

B2 2.6 7107 — 

Lovreć As 3.3 5912 
Bi 2.8 3896 — 

B2 3.2 3113 — 

Moščenička A 5.5 667 5.2 
Draga Bi 7.2 587 5.8 Draga 

B2 7.2 646 6.5 

Jablanac A 1.1 4249 — Jablanac 
Bi 1.0 4464 — 

B2 1.1 3289 — 

Dubrovnik A 1.4 3583 4.7 
Bi 2.5 2682 6.2 
B2 2.6 3524 4.2 

Njivice A 1.6 12648 — Njivice 
Bi 1.9 11943 — 

B2 0.6 5051 — 

There is a negative correlation between free iron oxide and pH, and 
between free iron and base saturation percentage as shown in Fig. 5, 6. 
The contents of iron in Istria are between the amounts in Inland and 
Adria. After calculating correlation coefficients between the base satura-
tion percentage and free iron, it can be concluded that the relation is 
different in Inland from that in Adria and Istria. 

The Mediterranean red soils of Istria and of the regions of Adria are 
similar. The soils of Inland have significant differences from soils of the 
Adria region and Istria. Free iron oxides and clay contents in B 
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horizons are higher than in those in A horizons because of the clay and 
iron oxides migration from A to B horizons. These processes are stronger 
in the soils of Inland due to a humid climate. 

4. Conclusion 

In this paper the influences of different climates in three regions 
(Inland Istria, Adria) on the properties of Mediterranean red soils (terra 
rossa) were studied, and they lead to the following conclusion. 

Exchangeable bases, base saturation percentage, pH and exchangeable 
potassium decrease from Adria to Istria and further to the Inland region. 
The contents of free iron and clay increase from Adria to Istria and 
further to Inland. The negative correlation exists between free iron 
content and pH, and the base saturation percentage. 

These properties reflect the influence of climate; Adria is subhumid 
(P/E 32—63) to humid (P/E 64—127), Istrian southern coast is subhumid, 
but the Istrian peninsula is mostly humid. Inland is humid and per-
humid (P/E Si 128). In humid climate, leaching processes are more ob-
vious and also migration of clay and free iron oxides is evident. Base 
saturation percentage is related to moisture Index (Im). The annual 
moisture variations have influence on the base saturation percentage. 
Exchangeable potasium have a relation to d (water deficiency). It is 
suggested that the dry summer under Mediterranean climate can control 
the exchangeable potasium. But the exchangeable potasium might also 
have effects on the salinization of soils in the coastal region. 
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SREDOZEMSKA RDEČA PRST V TREH REGIJAH JUGOSLOVANSKEGA 
KRASA 

Kazuko U r u s h i b a r a 
(Povzetek) 

Mnogi so že raziskovali značilnosti (1, 2) in nastanek (3, 4, 5) sredozemske 
rdeče prsti in zaključevali, da je reliktna-predpleistocenska (6, 7, 8). Ta študija 
proučuje klimatske vplive na talne značilnosti. 

Tu so analizirani in primerjani talni profili (pod. 1) iz Dalmacije (Njivice, 
Dubrovnik), Hrvatskega Primorja (Jablanac), Istre (Moščenička Draga, Lovreć), 
Slovenskega Primorja (Kozine) ter iz notranje Slovenije (Vrhnika, Perovo, Jor-
dankal, zadnja dva na Dolenjskem). Zaradi sorodnosti združujem te lokacije 
v tri regije, ki jih imenujem: Jadransko Primorje (vključno z Jablancem), Istro 
(ki vključuje Kozino) ter kontinentalno Slovenijo. V Dalmaciji in južni Istri 
je po Thornthwaithovi klasifikaciji sumhumidna (P/E 32—63), v Hrvatskem 
Primorju in večini Istre subhumidna (P/E 64—127), v kontinentalni Sloveniji pa 
subhumidna do perhumidna (P/E nad 128) klima (11). Razlike prikazuje tabela 1. 

Vsi vzorci so vzeti na apneniških terenih. 
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Laboratorijske analize, izvedene po metodah, ki so opisane v angleškem iz-
virniku, so dale naslednje zaključke. 

V vseh primerih je A horizont ilovnato glinast, v B horizontu pa delež gline 
bolj koleba (tabela 2). Delež gline od A do B horizonta bol j narašča v kontinen-
talni klimi Slovenije (pod. 2) zaradi migracije glinenih delcev. Številni avtorji 
(16, 17, 18) tolmačijo ta pojav kot reliktni proces, ker menijo, da je terra rossa 
preživela pleistocensko klimo (19, 20, 21, 22), medtem kot drugi poudarjajo 
vlogo človeka (28, 29). Zlasti v Jadranskem Primorju hitro upada vsebnost 
organskih delcev (tabela 3). Izmenjalna sposobnost kationov (T) je odvisna od 
količine organske snovi, gline in njenih vrst, pri čemer ima organska snov vid-
nejšo vlogo v A horizontu (pod. 2). Y tabeli 4 je prikazana izmenjalna sposobnost 
kationov po omenjenih regijah. V Jadranskem Primorju je večja kot v konti-
nentalni Sloveniji. Odstotek nasičenosti z bazami je v Jadranskem Primorju 
večji, verjetno zaradi suhe klime in slabšega izpiranja. V pod. 3 je vidna signi-
fikantna, a slabotna povezava med odstotkom nasičenosti z bazami in Im (vlaž-
nostnim indeksom). Količina izmenljivih kationov (S) je največja v Jadranskem 
Primorju. Pod. 4 prikazuje signifikantno zvezo med Na+ meq/100 g in d (to je 
pomanjkljivost vlage, določene po Thornthwaitu), posebno v območju medite-
ranske poleti suhe klime. V kontinentalnem delu krasa je več železovih oksidov. 
Izjema je le Moščenička Draga, kjer jih je največ (tab. 5). Iz podob 5 in 6 se 
vidi negativna korelacija med prostim železovim oksidom in pH ter med prostim 
železovim oksidom in odstotkom nasičenosti z bazami. Če izračunamo korelacij-
ski koeficient med odstotkom nasičenosti z bazami in prostim železom, uvidimo 
drugačno soodvisnost v notranji Sloveniji, kot je v Jadranskem Primorju. V kon-
tinentalni klimi je v B horizontu več prostega železa in gline kot v A horizontu 
(v primerjavi z Jadranskim Primorjem) in to zaradi migracije v humidni klimi.. 

Skratka, izmenljivost baz, odstotek nasičenosti z bazami in pH in izmenlji-
va pepelika upadajo od Dalmacije do Istre in od tu do humidne Slovenije. 
Vsebnost prostega železa in gline pa v obratni smeri rasteta. Obstaja torej 
negativna zveza med prostim železom in pH in odstotkom zasićenosti z bazami. 
Klima ima torej viden vpliv na talna svojstva. 
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