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Investigation on some Soil Parameters for three Different
Habitats of Mediterranean Region, Turkey
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Some soil parameters (humidity, pH, conductivity, organic
matters, total nitrogen, saturation percentage, field capacity,
cation exchange capacity, exchangeable cations, available
phosphorus and soil texture) in three different types of
habitats and three different partsin the Mediterranean region
in Turkey wereinvestigated. Overall resultsrevealed that the
differences among measurements of the some soil parameters
for the three types of habitats of the high plateaus were
negligible. The results of soil parameters analysis indicate
that the eroded habitats may be subject to rehabilitation.
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INTRODUCTION

Soil variability is partition able into systematic components associ ated
with predictable factors of soil formation and random components. Many
detailed studies in different part of the world have been confirmed that
partitioning landscape on the basis of their contrasting segments has
potential for efficient soil resource characterization and soil attribute
prediction’. Quantitative information on soil variability has successfully
been used to further understanding of causal factors of soil distribution
and relationship among variables.

Sail isacomplex system compaosed of organic and inorganic matters
and where plants are growing and micro-macro organismsareliving. Some
soil parameterse.g. organic carbon hasthe potential for significant changes
that depend on climatic fluctuations and land use by human beings.
Organic matter in the soil contains dead biological matters and 10-15 %
vegetable and animal microorganisms. It also includes some plant nutri-
tional elements such as nitrogen, phosphorus and potassium. The turnover
of organic matter is controlled by the kinetics of mineralization of organic
matter. Mineralization kinetics is correlated with the quality of organic
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matter, such as the level of nitrogen, phosphorus and sulfur?2. In addition,
it is used as biological manure and improves the properties of soil. Trans-
formation of soil organic matter is associated with the activity of microor-
ganisms and enzymes in soil. Microbial and enzyme activity in soil are
controlled by physical and chemical conditions, which include oxygen
supply, pH and ionic activity.

The investigated area includes several natural areasin the Mediterra-
nean region (C4, C5, C6 in the grid system) such asAmanos mountainsin
Hatay; Seyhan and Ceyhan river basins in Adana; Taurus mountains and
Goksu, Lamas and Delicay river basins in Mersin, Turkey (Fig. 1).
Tectonic pressure has given rise to rich karstic formations such asthe deep
caves and canyons and various kinds of marine fossils and some freshwa
ter forms can be found on all of the high plateaus of the area’. In addition
Mediterranean, Irano-Turanian and Euro-Siberian elements are known to
existintheinvestigated areaand among them, asteraceae, fabaceae, poaceae,
lamiaceae, rosaceae families are predominantly found®. Climate of the
investigated areais generally Mediterranean, with hot summers and mild
winters (mean annual rainfall is 611.4 - 1032.3 mm and mean annual
temperatureis 10.4 - 18.8°C)°. The selected areafor theinvestigation plays
animportant role for the ecological stability in the southern part of Turkey.
Thisareaal so hasthree different habitats such as Erosion, Maguis (Quercus
coccifera) and Forest (Pinus brutia).
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Fig. 1. Research area of Mersin, Adana and Hatay high plataeus
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On the ground of literature survey, no report is available on soil com-
ponents of the research areas which the selected high plateaus in the east
part were Belen (Hatay), Kizildag and Tekir (Adana), in the middle part
were Sogucak, Gozne, Ayvagedigi, Aslankoy (Mersin) and in the west part
were Glzeoluk, Kozlar, Baandiz and Abanoz (Mersin). In this paper, some
soil parameters in three different types of habits in the Mediterranean
region is reported.

EXPERIMENTAL

Analytical reagent-grade chemicals were employed for the prepara-
tion of all solutions. Eleven locations were chosen in the Mediterranean
region of Turkey from which anumber of soil sampleswere collected over
aperiod of January to March 2004. Soil sampleswere collected from 0-20
cm depth (8 cm diameter) and same altitude (ca. 950 m). Soil samples
were air-dried and sieved with a2 mm screen before analysis.

Soil samples were analyzed for humidity by the gravimetric method.
Electrical conductivity and pH were determined according to Mc Lean
method’, organic carbon following Walkley and Black method®, Organic
matter was obtained by multiplying C values with 1.72 and total N by
Bremner and Mulvaney method®. Cation exchange capacity was determined
according to Rhodes' and exchangeable cations according to Thomas
method™. Available P was analyzed using the method of Olsen and
Sommers®. Saturation percentage was determined according to Robbins
and Wiegand method®. Field capacity was cal culated with aformula pro-
posed by Flint and Child™. Sand, silt and clay percentages were deter-
mined by the pipette method™ and texture classification was obtained us-
ing USDA texture categories'®.

RESULTSAND DISCUSSION

In present investigation, soils sampleswere collected from eleven high
plateausin the east, middle and west part of the research area. The selected
high plateausin the east part were Belen, Kizildag and Tekir; in the middle
part were Sogucak, Gozne, Ayvagedigi, Aslankoy and in the western part
were Guzeoluk, Kozlar, Balandiz and Abanoz. The soil samples were
collected from the same depth and same altitude during the period of
January to March 2004. Some soil parameters which are humidity, pH,
conductivity, organic matters, total nitrogen, saturation percentage, field
capacity, cation exchange capacity, exchangeable cations, available phos-
phorus and soil texture in three different types of habits and three different
partsin the Mediterranean region in Turkey were investigated. The param-
etersin the soil samples at the respective stations are given in Tables 1-3
with different habitats.
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TABLE-1
PHYSICAL AND CHEMICAL CHARACTERISTICS OF THE SOILS OF EAST PART
Belen Kizildag Tekir

Erosion Maquis Forest Erosion Maguis Forest Erosion Maguis Forest

Sand (%) 7118 67.90 64.06 7173 8210 63.08 5175 7140 63.12
Texture Silt (%) 2242 26.03 2894 2226 10.89 29.61 4024 2155 29.45

Clay (%) 640 607 800 601 701 731 801 7.05 743
Humidity (%) 948 1255 2122 1931 11.76 22.78 19.68 18.86 21.57
pH 777 785 770 796 784 754 760 704 725
Conductivity (dS'/m) 087 051 087 112 046 089 091 059 0.69
Organic Matters (%) 4.35 413 566 528 427 550 348 371 554
Totd Nitrogen (%) 022 031 023 024 031 039 022 017 020

Parameters

CIN ration 115 7.75 143 128 80 82 92 127 161
Saturation (%) 2345 2444 2469 2214 2123 2473 2619 2357 24.69
Fidd Capacity (%) 1078 1246 11.85 1041 1040 1261 1257 11.79 1161
CEC (cmol/kg) 1261 1143 768 1691 1475 1510 1661 1853 14.91
Ca (cmol/kg) 294 279 192 327 232 290 248 269 230
K (cmol/kg) 196 18 130 251 177 216 118 107 111
AvalableP (mg/kg) 1362 17.81 21.31 2514 2061 1841 1223 1572 1153
Soil Texture Sandy Sandy Sandy Sandy Sandy Sandy Sandy Sandy Sandy

loam loam loam loam loan loam loan loam loam

Sand, clay and silt were found in the texture of soil samples taken.
Sand content varied between 47.49 and 82.10 %, whereas clay content was
between 6.01 and 9.41 % and silt content varied between 10.89 and 45.11%.
According to texture analyses, all the soil samples exhibited sandy loam
texture with ca. 67 % of the soil in the sand fraction except for maquis-
Abanoz (Loamy sand). Clay content generally increased from the ground
surface to the subsoil, probably as aresult of argillation. This may also be
due to severity of erosion on these stations.

The pH of a soil is dependent on the parent material, the climate, the
native vegetation, the cropping history (for agricultural soils) and the
fertilizer or liming practices. The pH rangefor soil samplesisfrom 6.84 to
8.02 and mean is 7.49. This is also the range for most soils found in
Mediterranean region. The pH valuesindicate that the most of the research
areas have mostly alkaline soils while the Sogucak and Ayvagedigi have
acid soils. The basic cations will come from the weathering of rocks and
mineras, from dust blown on soils, from irrigation water or runoff water.
When basic cations dissociate in the soil solution, they produce OH", which
raise the pH of the soil.

Organic matter contents varied between 2.97 and 9.73 %. Organic matter
encompasses all organic components of a soil e.g., fresh residues, decom-
posing organic matter, stable organic matter, living organisms and fresh
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TABLE-2
PHY SICAL AND CHEMICAL CHARACTERISTICS OF THE SOILS OF WEST PART
Kozlar Abanoz Balandiz Guzeloluk
5 @ < @ S o s @
Parameters S 5 'g} S 5 'gj s 5 ‘gj S 5 'gé
2 ¥ 5 8 B 5 %8 B 5 B B 5
] b L0 b &L g b L0 = L

Sand (%) 74.41 78.5977.78 69.92 70.9278.98 73.61 73.1969.09 47.49 70.1650.49
Texture Silt(%) 17.63 15.0315.15 24.07 22.0714.78 19.34 20.2122.92 45.11 23.1443.11

Clay (%) 796 638 707 601 701 624 705 660 7.99 7.40 7.70 6.40
Humidity (%) 708 7.11 9.90 12.65 14.5816.04 12.05 19.1314.76 19.68 16.8617.57
pH 756 7.5 7.28 7.26 7.08 7.65 802 7.96 7.14 757 7.33 7.19
Conductivity (dS/m  0.89 052 072 031 025 026 056 055 065 090 0.75 0.71
Organic Matter (%) 587 623 973 297 913 7.62 662 853 583 383 9.08 501
Total Nitrogen (%) 0.22 024 037 0.3 032 0.27 025 041 028 021 029 0.26
CIN ratio 155 151 153 133 166 164 154 121 121 106 182 112
Saturation (%) 22.80 22.7322.61 24.16 19.5922.72 2324 23.4623.59 27.04 23.8826.94
Field Capacity (%) 10.26 11.1410.85 11.60 9.9910.68 10.69 11.4911.80 12.98 11.4613.75
CEC (cmol/kg) ~ 12.48 14.0414.99 13.81 15.1710.85 20.26 18.8318.22 16.59 16.7419.46

Ca (cmol/kg) 240 267 264 166 185 132 298 281 264 313 3.10 3.63
K (cmol/kg) 075 0.89 0.81 047 051 039 1.10 1.01 098 1.02 097 117
Available P (mg/kg) 12.22 12.28 9.78 20.95 24.8019.91 16.41 19.92 13.27 11.53 15.0212.22
Soil Texture Sandy Sandy Sandy Sandy LoamySandy Sandy Sandy Sandy Sandy Sandy Sandy

loam loam loam loam sand loam loam loam loam loam loam loam

TABLE-3
PHYSICAL AND CHEMICAL CHARACTERISTICS OF THE SOILS OF MIDDLE PART
Aslankoy Sogucak Ayvagedigi Gozne
c n c n c (2] c n
Parameters S 5 gj S 5 E_} S 5 E_} S 5 g}
s & 5 & 8B 5 ¢ 8
] = L ] = L ] = L ] S L

Sand (%) 70.06 65.0168.27 61.21 72.6470.19 63.27 57.4171.98 51.62 70.5249.58
Texture Silt (%) 2293 26.822352 29.38 21.1321.46 29.32 36.0219.39 40.67 21.474231

Clay (%) 701 817 821 941 6.23 832 741 657 863 7.71 801 811
Humidity (%) 1797 8331171 21.08 12.2013.03 1358 14.0516.61 20.62 17.6913.19
pH 779 761 723 780 751 684 720 763 691 7.62 7.72 7.59
Conductivity (dS/m) 074 069 079 0.74 061 058 088 054 065 076 0.74 058
Organic Matter (%) 369 527 890 613 862 359 315 573 7.08 504 823 873
Total Nitrogen (%) 015 021 026 026 028 014 015 028 023 029 033 036

CIN ratio 143 146 199 137 179 149 122 119 179 101 145 141
Saturation (%) 2379 24142364 2428 23.672331 2467 25842293 2631 23.3726.48
Fidd Capacity (%) 1118 11501146 1153 11.841142 11.84 11561147 11.84 12.8514.83
CEC (cmol/kg) 1374 11311230 692 514 555 688 609 585 1052 664 7.62
Ca(cmol/kg) 322 221 210 126 090 079 097 087 086 167 105 1.27
K (cmol/kg) 104 070 071 039 027 026 036 033 031 048 029 035
AvalableP(mgkg) 1257 16411118 838 698 9.08 1572 18411851 943 14.3217.81
Soil Texture Sandy Sandy Sandy Sandy Sandy Sandy Sandy Sandy Sandy Sandy Sandy Sandy

loam loam loam loam loam loam loam loam loam loam Loam loam
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residues. According to organic matter per cent; forest samples have gener-
ally higher percentage of organic matter. We can draw a conclusion from
this result that the forest soil would resist erosion and compaction.

Each organic amendment has a characteristic amount of carbon in
proportion to nitrogen. A low C:N ratio means that the material ishighin
nitrogen. Materialswith ahigh C:N ratio (low nitrogen) decompose slowly
and may trigger nitrogen deficiency in plants as they decompose. Mean
C:N ratiowasfound 13.58 in thisinvestigation. The C:N ration equal to or
lower than 10 indicated a good to discrete equilibrium in soil between
organic matter mineralization and production processes.

Cation exchange capacity is the ability of the soil to hold onto nutri-
ents and prevent them from leaching beyond the roots. The more cation
exchange capacity of the soil should have a higher fertility level. When
combined with other measures of soil fertility, cation exchange capacity is
a good indicator of soil quality and productivity. Mean value for cation
exchange capacity is 12.68 cmol/kg. The high value of cation exchange
capacity indicated agood nutrient availability. In addition, soil texture analy-
sis and cation exchange capacity analysis results are in good agreement
with each other.
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