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ABSTRACT 
The study area was located at Duhok governorate, Kurdistan region, North of Iraq. Two study 

locations were selected under pine and oak forest cover. Five pedons were dug at each location and thirty 

three soil samples were collected air dried, grinded and sieved through (2) mm sieve to be used for 

physical and chemical analysis. pH values were indicate to slightly alkaline (7.39-8.10) and this is due to 

the presence of cations in increasing amounts and these soils are derived from calcareous parent material. 

EC values of all soil samples indicated to non-saline soils and attributed to desalinization process because 

affected by leaching process (0.20-0.42 dS.m-1). All exchangeable cations were concentrated at the surface 

and subsurface horizons (A and B horizons) and lower concentration in deep horizons (C horizon) 

(Ca+2=5.8-16.6, Mg+2=1.2-9.4, Na+=0.2-0.8, K+=0.48-2.49 Cmolc.kg-1), additionally at Sarki location (Oak 

forest) were relatively high values comparing with Zawita location (Pine forest) (Ca+2=8.8-18.8, Mg+2=3.0-

10.0, Na+=0.13-0.87, K+=0.76-2.68 Cmolc.kg-1). CEC values at Zawita location under Pine forest cover 

(11.76-33.22 Cmolc.kg-1) were relatively less than it at Sarki location under Oak forest cover (19.24-47.74 

Cmolc.kg-1). Vertical distribution of calcium carbonates (28.4-380.6 g.kg-1) in all study pedons under both 

forest covers indicated to increase total carbonate content towards downward of pedon from upper 

horizon to the lower horizons and this is belong to increasing rainfall effect and weathering of parent 

rocks. Generally, organic matter content in study pedons at both study locations under pine and oak 

forest covers was directly decreased towards depth of soil pedon (8.82-101.04 g.kg-1). Depending on the 

particles size distribution of study soils under pine trees indicated to the studying soils were clay, clay 

loam, and loam texture. Conversely, soil texture under oak trees was clay. Can be concluded study soil 

were calcareous, Clayey, alkaline, none saline, low organic matter and CEC with depth.   
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1. INTRODUCTION 

orest soils, are the soils formed when 

affected by forest vegetation, in general 

they are characterized by O horizon which is an 

important litter layer, trees of deep roots, 

recycling of nutrients and organic matter 

including wide range of soil organisms and even 

wood, as the vegetation of forest varies largely, 

so do forest soils vary, they are deep, shallow, 

clayey, sandy, arid, wet, warm or frigid (Boyle, 

2005). Individual mineral particles of sand, silt, 

and clay, may be aggregated into larger particles 

known as soil peds (Nelofer Jamil et al., 2016). 

The finer soil particles help to conserve water 

and nutrients in addition to binding soil particles 

together as structural aggregates, whereas the 

coarse particles serve as the soil skeleton, to 

make the soil permeable and well aerated. 

Highest percentage of clay and lower percentage 

of sand under mixed vegetation and pure teak 

was due to deforestation and afforestation 

activities. The clay migration process was more 

(eluviation and ilIuviation) under pure plantation 

of teak than in mixed plantation and natural 

forests (Prasad et al., 1985). Soil texture is one 

of the most important properties of soil, which 

controlling water and nutrients retention, the 

exchange and uptake of oxygen. It is the leading 

characteristics of the soil that influences other 

properties and processes in the soil (Am-Euras, 

2016). 

Forest ecosystem gains their nutrients mostly 

from litter decomposition, and from any other 

organic matter at the surface of the soil. Soil 

organic matter includes exchange positions 

which enable the soil adsorption capacity to hold 
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nutrients and preventing the nutrients from being 

leached below the root zone.  Similarly organic 

matter in the soil comes from all biological 

living and nonliving sources; it is strongly 

indicate the health of soil because it affects 

different properties and functions of the soil. The 

source of energy for microorganisms in soil is 

the organic matter; also it is a store of nutrients. 

Stability of soil structure, pH buffering capacity, 

and water holding capacity are improved by soil 

organic matter (O’Neill et al., 2005). 

Furthermore Šnajdr et al., (2008) emphasized 

litter decomposition is of the major processes 

important for the temperate forest soils evolution 

and formation which evolve organic horizons 

and organic-mineral horizons with high humic 

materials contents. The particles of organic and 

inorganic colloidal are presents in most soils, as 

clay percent and organic matter increase; the 

CEC value also increases (Robert et al., 2009). 

Conversely, the specific surface area of colloids 

is very high, thus it gives the soil great ability to 

hold cations and release those into the soil, these 

colloidal materials are very important; because 

they are reinforce the nutrient status and the 

capacity of forest soil to hold water (Unanaonwi, 

2013). Under forest tree cover cation exchange 

capacity is increase, because of increasing in 

organic matter in forest soils; also the CEC of 

humus is much higher than CEC of clay (Sharma 

and Yogender, 2004). On the other hand Marlow 

and Peart (2014) showed that the CEC of the oak 

forest soil much higher than the CEC of pine 

forest soils. Moreover Negash and Kagnew, 

(2013) revealed that the main indicator for the 

nutrient status and pH of the soil is the CEC. 

Additionally Jiang et al., (2012) explained Soil 

organic matter strongly affects the CEC of the 

soil and supply the soil by bulk exchange sites. 

Dissolving of carbonates cause alteration in 

the soil properties through the exudates of roots 

which are cations and carbonic acid that forms 

from the CO2 evolving from respiration in the 

soil solution, Ca(HCO3)2 as a result is formed, 

which help in soluble and exchangeable cations 

restoration in the soil, in turn exchangeable 

sodium percentage decrease and enhance soil 

structure, and as a result soil hydraulic improve, 

this improvement in soil properties highlights 

the role of the carbonate in the soil, which is 

chemically inert (Pal et al., 2012). Pinus brutia is 

considered one of the most necessary forest 

ecosystem in the Mediterranean sea climate is 

adapt with different climatic conditions, and it 

participate in the ecological balance in the region 

which it grow in forest soils vary from 

agricultural soils in their effect by vegetation 

cover and organic layer presence consisting from 

dead remnants fall from trees, therefore the 

developme4nt of the soil under forest influence 

which is differ from shrubs and grasses 

influence, also parent material has an essential 

role in forest soils than agricultural soils (Adel 

Rukia et al., 2014) 

This study aimed to investigate some 

physical and chemical properties under two 

different forest covers, and follow the pathway 

of some soil properties towards downward soil 

horizons of study pedons. 

 

2. METHODS AND MATERIALS 

2.1. Study Area and soil sampling 

The study area was located at Duhok 

governorate, Kurdistan region, North of Iraq. 

Two locations were selected at Zawita (N 36˚54′ 

02 ̋ , E 43˚08′ 48  ̋ ) and Sarki (N 36˚58′ 47  ̋ , E 

43˚12′ 08 ̋ ) (Fig. 1), depending on the forest 

trees species, accordingly pine (Pinus brutia 

Ten.), and oak (Quercus aegilops L.) forests 

were selected in both study locations 

respectively. Five pedons were dug at each 

location. Study pedons were morphologically 

described according to soil survey staff (2006), 

Thirty three soil samples were collected air 

dried, grinded and sieved through (2) mm sieve 

to be used for physical and chemical analysis.
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Fig. (1): Map of the Study Area 

 

2.2. Laboratory analysis  
Particles size distribution determined by 

hydrometer method as described by Klute 

(1986). Soil pH and EC were measured in soil 

suspension (1:2) (soil: water) with using pH-

meter, and EC-meter according to Rowell 

(1996). Total carbonates measured by reaction 

with using calcimeter device (Loeppert and 

Saurez, 1996). Exchangeable calcium, 

magnesium, sodium, and potassium were 

determined by procedure adopted by Page et al., 

(1982), furthermore soluble calcium and 

magnesium measured depending on Rowell 

(1996), whilst soluble potassium and sodium 

were measured as described by Hesse (1972). 

Cation exchange capacity was measured by 

flame photometer as used by Polemio and Roads 

(1977). Organic matter was determined by wet 

combustion method as described by Walkely and 

Black (1965). Soluble carbonate and bicarbonate 

estimated by titration with sulfuric acid (0.01 N) 

with using phenolphthalein and methyl orange 

indicators respectively, whereas soluble 

chlorides determined by titration with silver 

nitrate and using potassium chromate indicator 

(Estefan, et al. 2013). Study results were 

analyzed according to stipe wise multiple linear 

regression and correlation coefficient. 

 

3. RESULTS AND DISCUSSION 

3.1. Soil Reaction (pH)        
The pH values at Zawita location under pine 

trees are ranged between (7.46 -7.83), whereas at 

Sarki under oak trees are ranged between (7.39 -

8.10) (Table, 1). In spite of presumably pH 

values of forest soils were tends to be acidic but 

in both locations were indicate to slightly 

alkaline and this is due to the high buffering 

capacity of these soils as most cations in these 

soils are derived from calcareous parent material 

(limestone). The results explained that in (A) 

horizon in pedons (1, 4, 5, 7, and 8) the pH value 

was higher than it in subsurface horizons, the 

reason for that is the accumulation of cations in 

these horizons and the organic matter may be not 

completely decomposed to produce organic 

acids that decrease soil pH or may contribute the 

high amounts of fallen leaves which are contain 

in their structure the large amounts of cations 

that are released to the soil after the 

decomposition and the main reason is the 

amount of organic acids produced from organic 

matter decomposition is not sufficient to 
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overcome the high buffering capacity of alkaline 

calcareous soils. In surface horizons, in pedons 

(2, 3, 6, 9, 10) have pH values lower than it in 

subsurface horizons; this is due to the leaching 

process that leads to the accumulation of cations 

in subsurface horizons as a result of high rainfall 

amounts at the studied locations. On the other 

hand there are not significant differences in pH 

values between two study locations under pine 

and oak trees. 

3.2. Electrical Conductivity (EC) 

Electrical Conductivity values of the studied 

soils under pine trees cover are ranged between 

(0.21- 0.42) dS.m-1, while the EC value in soils 

under oak trees cover ranged between (0.20 -

0.29) dS.m-1 (Table, 2) these EC values of all 

studied soil samples indicated to non-saline soils 

and attributed to desalinization process because 

affected by relatively high amounts of rainfall 

and increase the rate of leaching process in the 

studied pedons and in turn reducing the 

concentration of saline ion these results agree 

with Yahia, (1982) that found  the EC value 

ranged between (0.18-0.47) dS.m-1 at Zawita 

location. These low values of EC are due to the 

limestone parent material of the soil which 

contains calcium carbonate in its structure and 

its solubility in the water is low, and generally 

calcareous soils are not saline as denoted by 

Mahjoory (1975). EC values of both study 

locations were low and non-saline according to 

(Soil Survey Staff, 1994). 

3.3. Exchangeable Cations  
Exchangeable cations results are shown in 

(Table, 1), the values of exchangeable calcium 

are ranged between (5.8 -16.6 Cmolc. kg-1) in 

Zawita location, while ranged between (8.8 -18.8 

Cmolc. kg-1) in Sarki location. Exchangeable 

calcium have the highest values compared with 

the other exchangeable cations (Mg+2, Na+1, K+1) 

in both study locations this may be due to soils 

in both study locations are derived from 

calcareous parent material (Calcite and dolomite 

minerals) and release of calcium as a result of 

weathering process. Exchangeable calcium 

increased at surface horizons and decreased 

towards downward of pedons in both study 

locations. Exchangeable magnesium values 

ranged between (1.2 -9.4 Cmolc. kg-1) in Zawita, 

whereas in Sarki ranged between (3 -10 Cmolc. 

kg-1), in the same manner of calcium the 

distribution pathway of exchangeable 

magnesium was tend to decreasing towards 

downward of pedon and high amount of it was 

concentrated at surface horizon. In spite of 

magnesium concentration was less than calcium 

but study pedons contain considerable amount of 

it because of these soils are derived from 

dolomite minerals as indicated it previously. 

Ordinarily exchangeable sodium and 

potassium have low values in all soil horizons 

for study pedons and in line with previous 

exchangeable cations whereby decreasing with 

depth towards bottom of pedons with exception 

the sodium in pedon (9). Exchangeable sodium 

and potassium were ranged between (0.2- 0.8 

Cmolc. kg-1) and (0.48 -2.49 Cmolc. kg-1) 

respectively at Zawita location whereas at Sarki 

location both sodium and potassium values were 

ranged between (0.13 -0.87 Cmolc. kg-1) and 

(0.76 -2.68 Cmolc. kg-1) respectively. 

Exchangeable sodium values were much less 

than other cations, because of the studied pedons 

considered as non-saline soils, this is due to 

desalinization process. Concurrently, 

exchangeable potassium values were low and 

decreased with increasing depth, so the surface 

horizons have higher exchangeable potassium as 

compare with deep soil horizons, and it was 

relate existing potassium minerals at surface soil. 

Commonly, all exchangeable cations were 

concentrated at the surface and subsurface 

horizons (A and B horizons) and lower 

concentration in deep horizons (C horizon) as a 

result of increasing organic and mineral soil 

colloids that are adsorbed cations on its surface 

in turn increasing their concentration at surface 

and subsurface horizons.  In spite of there are no 

significant differences between cations value in 

both study locations but at Sarki location (Oak 

forest) were relatively high values compare with 

Zawita location (Pine forest) and these 

differences may be due to the  decomposition 

degree of Oak trees residues compare with Pine 

trees residues.   

3.4. Cation Exchange Capacity (CEC) 
Cation exchange capacity (CEC) is one of the 

most important properties of the soil because has 

a relation with soil fertility and productivity. 

Study soils have a high CEC values at surface 

horizon (A) then decrease to downward direction 

of pedon (B and C horizon) this is belongs to 

high organic matter content and adsorption 

increase of cations on the surface. The highest 

CEC value was (47.74 Cmolc. Kg-1) found in (A) 

horizon in pedon (8) under forest cover of Oak 
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trees whereas the lowest value was (11.76 

Cmolc. Kg-1) found in (C) horizon in pedon (4) 

under forest cover of Pine trees (Table, 1). 

Generally vertical distribution pathway of CEC 

in all study pedons showed the decreasing with 

depths (Exceptionally in pedon (6) under Oak 

trees at Sarki location) as a result of decrease 

organic material with depths that is consider the 

most important component in increasing the soil 

CEC and its playing a major role together with 

type and quantity of clay minerals in this process 

because of both of them have high specific 

surface area and have a high ability for 

adsorption cations on it surfaces. Evidently, 

CEC value was increased in deep soil horizon 

(C) in pedon (6)  and this is attributed to 

distribution of quantity and type of clay as well 

as existing small amount of calcium carbonates 

particularly that  was associated with clay 

particles in this horizon (Figure, 2) and (Table, 1 

and 2).  

Commonly, CEC values at Zawita location 

under Pine forest cover were relatively less than 

it at Sarki location under Oak forest cover, this is 

due to the effect of calcium carbonates 

particularly that are associate with  colloid 

particles that caused coating particles and 

decrease specific surface area in turn  relatively 

decrease the soil CEC under pine trees in 

comparison to soils under Oak trees, as well as 

the decomposition degree of Oak residues are 

more than it of Pine residues, because of pine 

leaves have a needle shape and more resistance 

for decomposition while Oak  have petition 

leaves and easily decomposition, in addition to 

the soil pH effect particularly under Pine trees 

(Table, 1 and 2). On the other hand the values of 

CEC, symmetrical with values for the 

exchangeable cations because of buffering cation 

exchange capacity equal to summation of all 

cations in the soil.  These results are agreed with 

the results obtained by Ozsoy and Aksoy, (2012) 

who found that the high CEC value can be 

attributed to high clay and organic matter 

contents. Eventually, can conclude the CEC of 

the soil under Oak trees was higher than it in soil 

under Pine trees and the high CEC value was 

found at surface horizons for all study pedons. 

The statistical analysis of results proved the 

inversely relationship and highly correlation 

between CEC and soil depth with exception 

pedon (6) because of these values decrease with 

depth.
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Fig. (2): Vertical Distribution of Cation Exchange Capacity in Study Pedons 
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Table (1): Some Chemical Properties of Studied pedons 
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1 

0-7 A 1 13.4 9.4 0.75 2.49 33.22 203.5 87.18 7.80 
7-32.8 B1 2 10.4 5.8 0.30 1.67 24.92 282.7 67.21 7.50 
32-58 B2 3 9.4 2.8 0.44 0.73 16.60 305.7 31.77 7.70 

58-110 C 4 8.8 2.0 0.25 0.57 15.22 354.1 26.48 7.60 
 

2 
0-15 A 5 16.6 6.7 0.71 2.11 28.48 172.3 61.11 7.56 

15-35 C1 6 10.2 4.8 0.51 0.81 28.38 359.5 15.60 7.67 
35-67 C2 7 12.6 1.2 0.65 0.72 22.84 345.1 8.82 7.48 

 
 

3 

0-7 A 8 14.6 6.2 0.61 1.77 32.52 218.4 88.40 7.50 
7-20 B1 9 15.8 5.0 0.26 1.48 25.64 198.1 25.66 7.69 

20-35 B2 10 14.4 5.2 0.35 1.73 24.64 205.1 55.40 7.48 
35-70 C1 11 12.2 5.4 0.27 1.05 24.22 335.7 26.48 7.70 

70-110 C2 12 11.8 2.2 0.20 0.62 20.06 362.7 19.15 7.83 
 

4 
0-10 A 13 12.6 6.0 0.26 2.37 31.14 195.0 101.04 7.73 

10-75 C1 14 5.8 2.8 0.27 0.51 11.76 357.6 24.44 7.72 
75-115 C2 15 6.0 3.4 0.81 0.48 11.76 343.9 21.99 7.46 

 
5 

0-13 A 16 11.2 3.6 0.26 1.70 22.32 316.6 53.77 7.58 
13-55 C 17 9.0 3.2 0.21 0.52 13.84 376.3 32.18 7.47 

S
a
rk

i 

 
 

6 

0-20 A 18 18.8 7.2 0.17 2.32 29.92 144.2 35.30 7.72 
20-45 B1 19 13.2 3.8 0.40 1.26 19.24 343.9 15.60 7.89 
45-85 B2 20 10.0 4.4 0.36 1.08 21.56 359.5 12.89 7.41 

85-110 C 21 11.6 5.4 0.43 0.76 26.30 336.1 10.86 7.92 
 

 
7 

0-30 A 22 17.2 6.4 0.22 2.51 30.80 114.4 45.63 8.10 
30-45 B 23 11.8 6.6 0.87 1.13 28.38 351.3 58.25 7.75 

45-120 C 24 8.8 3.0 0.20 0.76 19.38 380.6 24.84 7.50 
 

8 
0-32 A 25 17.4 8.6 0.34 2.59 40.80 98.8 38.29 7.95 

32-52 B 26 16.2 4.0 0.13 1.59 28.38 329.5 24.84 7.89 
52-77 C 27 11.6 4.8 0.30 1.40 29.06 371.2 18.73 7.39 

 
 

9 

0-17 A 28 17.4 10.0 0.25 2.68 47.74 64.2 67.21 7.76 
17-49 B1 29 17.8 9.2 0.30 2.01 40.04 28.4 58.87 7.79 
49-76 B2 30 14.4 5.0 0.67 1.18 35.30 273.0 31.35 7.79 

76-110 C 31 11.2 3.6 0.60 1.18 20.78 350.2 17.51 7.90 
 

10 
0-62 A 32 16.0 7.0 0.17 1.91 36.96 237.1 65.59 7.89 

62-112 C 33 13.4 6.8 0.17 1.78 30.44 210.6 28.10 7.93 

 

3.5. Total Carbonate 
Total carbonates at Zawita location under 

pine forest cover were ranged between (172.3 – 
376.3 g.kg-1)    whereas at Sarki location under 
Oak forest cover were ranged between (28.4- 
380.6 g.kg-1) (Table, 1). The study soils 
characterized by high calcium carbonate content 
under both forest covers, because of are derived 
from limestone parent materials. The lowest 
value of Calcium carbonate was found in (B1) 
horizon in pedon (9) at Sarki location and this 
may be due to the effect of micro- topography 
(lower land) and leaching process (Eluviation) at 
this pedon position, additionally this pedon was 
development and caused movement of calcium 
carbonates from this horizon to the lower 
horizons (B2, and C). On the other hand the 
vertical distribution of calcium carbonates in all 
study pedons under both forest covers indicated 
to increase total carbonate content towards 
downward of pedon from upper horizon to the 

lower horizons and this is belong to increasing 
rainfall effect and weathering of parent rocks 
(limestone) as a result of wetting and drying in 
addition to gains and losses processes, with 
exception pedon (10) that is contain calcium 
carbonate in (A) surface  horizon more than it in 
(C) horizon (Figure, 3), this may be relate the 
calcium carbonates that are translocate from 
other positions as  a result of erosion process, 
and deposition on the surface horizon of this 
pedon and  in turn causes increase it, these 
results agreed with the similar results of 
Treadwell and McFadden (2000). In spite of 
calcium carbonates under pine trees cover has 
similar content of it under oak trees cover but 
has relatively high value under pine trees as a 
result of increase weathering process at Zawita 
location (Pine trees) more than it at Sarki 
location (Oak trees) this attributed to variation in 
topography and amount of rainfall in both study 
locations.  Eventually can be concluded the 
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study soils consider as calcareous soils and 
accumulation of calcium carbonate occurs as a 
result of pedogenic processes that are included 
calcification, leaching, enrichment, and 
illuviation and eluviation process. According to 

the statistical analysis there is highly correlation 
between total carbonates and soil depth 
exceptionally pedon (10), this means there is a 
directly proportional between total carbonate and 
soil depth.

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. (3): Vertical distribution of Total Carbonates in Study Pedons 
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3.6. Organic Matter  
Organic matter content under pine trees cover 

at Zawita location was ranged between (8.82- 
101.04 g.Kg-1), whereas under oak trees cover at 
Sarki location ranged between (10.86- 
67.21g.Kg-1) (Table, 1). Presumably the organic 
matter content under oak forest cover should be 
lower than it under pine forest cover, because of 
decomposition degree of oak residues more than 
it for pine residues and this is attributed to oak 
has broad leaves that have large surface area 
while pine has needle leaves  but the results 
showed inverting this hypothesis as a result the  
density of oak trees at Sarki location was much 
less than density of pine trees at Zawita location 
consequently, organic matter content under pine 
forest cover was relatively higher value  in 
comparison to  organic matter content under oak 
forest cover. Generally, organic matter content 
in study pedons at both study locations under 
pine and oak forest covers was directly 
decreased towards depth of soil pedon with 
exception pedon (3) and (7). High organic matter 
content at surface horizon (A) in all study 
pedons belongs to increase the litter of trees and 
accumulation it on the soil surface and increase 
the organisms activity in active bio- depth of the 
soil pedon (0- 30) cm, (Bio- horizon) under 
optimum soil temperature and moisture regime, 
at the same time the plant roots contribute in 
increasing organic matter content in roots zone 
in the soil when die the plants. Accordingly, 
both littering and humification pedogenic 
processes are dominant at surface soil horizons 
in line with this, mollic epipedon was dominant 
on the surface of all study pedons, these results 
agreed with similar results that are proved by 
Ohno et al., (2007). 

On the other hand organic matter decrease 
with depth in study pedons in subsurface and 
deep horizons as a result of decrease the 
organism’s activity in addition to decrease, the 
plant and animal residues with depth (Table, 1). 
In pedon (3) organic matter content vibrated 
between increasing and decreasing this may be 
attributed to exist wooden roots in soil 
subsurface horizons in this pedon that are 
contribute in increase soil organic matter and in 
turn caused fluctuation in organic matter content 
in this pedon. Organic matter content in 
subsurface horizon (B) was more than it in 
surface horizon(A) in pedon (7), in spite of  this 
difference between soil horizons was not 
significant nonetheless may be belongs to the  
soil erosion and removal soil surface 

furthermore, existing roots in subsurface horizon 
as another reason for increasing soil organic 
matter in this horizon (B), Implications 
emphasized the study soils contain passive and 
active organic matter that are represent  humus 
and litter respectively,  active soil organic 
matter, play a major role in soil health through 
important properties as soil colloids and 
responsible for many chemical, physical, 
biological, and morphological properties, such as 
adsorbed cations on its surface, soil reaction, 
providing energy for soil organisms, 
aggregation, soil structure, soil consistency, soil 
color, can be concluded from the results of study 
soils in both  locations consider relatively  
healthy soils depending on the organic matter 
content. 
3.7. Particles Size Distribution and Soil 
Texture  

Soil texture is the relative distribution of 
sand, silt, and clay particles. The study results 
explained, clay particles were concentrated at 
surface and subsurface horizons (A and B) and 
the highest value was found in (B2) horizon in 
pedon (3) at zawita location (661 g.Kg-1), 
whereas the highest clay value was found in 
surface horizon (A) in pedon (10) and (8) which 
equal (737g.Kg-1) and (730 g.Kg-1 ) respectively 
at sarki location this is may be due to, increase 
weathering intensity and in situ clay formation at 
soil surface whilst at subsurface horizon belongs 
to illuviation pedogenic process as a result of, 
relatively clay leaching from surface to 
subsurface horizon by rainfall. The lessivage 
process was occurs in pedon (1, 2, and 9) as a 
result of mechanical migration of clay particles 
from A to B horizon and producing in B 
horizons relative enrichment in clay in turn 
formation Argillic diagnostic horizon. The clay 
content under oak trees cover was more than it 
under pine trees cover; this is implies that the 
observed variations in clay contents at both 
study locations have not been caused by tree 
species and must be attributed to the variation in 
weathering intensity and topographic nature in 
each location (Table, 2).  

The values of silt content for the studied soils 
at Zawita ranged between (206.5 -394 g.kg-1), 
while ranged between (180.5 -463 g.kg-1) for 
soils at Sarki location. The results showed 
vibrating of silt particles between increase and 
decrease in all studied pedons with exception 
pedon 6 whereby decreased towards down of 
pedon, and in pedon 7 whereby increased 
towards down of pedon, and this was attributed 
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to the effect of topography and pedon position in 
addition to the micro- climate. Generally in most 
studying pedons have high silt content at surface 
horizons in comparison to subsurface and deep 
horizons, this may be caused by Aeolian 
deposits. The sand fraction in soils under pine 
trees ranged between (128- 438 g.kg-1)  but 
under oak trees ranged between (52.5- 390.5 
g.kg-1), the results emphasized the sand fraction 
in soils, fluctuation between increase and 
decrease in un- arrangement pattern under pine 
trees at Zawita location, whilst was increased 
directly with depth under oak trees at Sarki 
location. Conspicuously sand fraction was more 
content under pine trees than it under oak trees 
oppositely for clay fraction distribution pattern.   

Depending on the particles size distribution 
of study soils under pine trees indicated to the 
studying soils were clay, clay loam, and loam 
texture. Conversely, soil texture under oak trees 
was clay in all studying pedons with exception 
(B2) horizon in pedon (2) and (C) horizon in 
pedon (7). Explicitly, and according to the soil 

texture can be concluded the studying soils were 
more develop under oak forest cover in 
comparison to the soil under pine forest cover, 
because of the soil was finer in texture under oak 
trees more than the soil texture under pine trees. 
On the other hand the spatial variability in soil 
texture is related with the type, hardness, 
porosity and mineralogy of parent material 
additionally the weathering degree has a major 
role in specifying type of soil texture and cannot 
be explained by the effect of tree species directly 
but may be indirect effect for the trees species on 
the soil texture through its root system. Finally 
not just clay fraction is important in forest soil 
but sand and silt also have important role 
because of consider supporting stand for the 
trees. 

 
 
 
 
 
 

  
Table (2): Some Physical Properties of Studied pedons 
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1 

0-7 A 1 370.00 327.00 303.00 Clay Loam 0.29 
7-32.8 B1 2 465.50 240.50 294.00 Clay 0.23 
32-58 B2 3 330.00 247.25 422.75 Clay Loam 0.22 

58-110 C 4 365.50 297.50 337.00 Clay Loam 0.24 
 

2 
0-15 A 5 487.00 321.00 192.00 Clay 0.37 

15-35 C1 6 445.00 277.00 278.00 Clay 0.28 
35-67 C2 7 398.50 291.25 310.25 Clay  Loam 0.21 

 
 

3 

0-7 A 8 450.50 227.50 322.00 Clay 0.28 
7-20 B1 9 616.50 244.00 139.50 Clay 0.29 

20-35 B2 10 661.00 211.00 128.00 Clay 0.24 
35-70 C1 11 625.50 242.75 131.75 Clay 0.22 

70-110 C2 12 387.00 206.50 406.50 Clay Loam 0.24 
 

4 
0-10 A 13 379.00 318.00 303.00 Clay Loam 0.42 

10-75 C1 14 268.50 303.50 428.00 Loam 0.24 
75-115 C2 15 274.50 350.50 375.00 Clay Loam 0.27 

 
5 

0-13 A 16 340.50 340.50 319.00 Clay Loam 0.36 
13-55 C 17 273.50 394.00 332.50 Clay Loam 0.30 

S
a
rk

i 

 
 
6 

0-20 A 18 609.30 275.20 115.50 Clay 0.29 
20-45 B1 19 473.50 235.00 291.50 Clay 0.22 
45-85 B2 20 375.75 233.75 390.50 Clay Loam 0.29 

85-110 C 21 425.50 233.50 341.00 Clay 0.24 
 

7 
0-30 A 22 579.00 295.00 126.00 Clay 0.22 

30-45 B 23 509.50 325.00 165.50 Clay 0.24 
45-120 C 24 298.00 463.00 239.00 Clay Loam 0.25 

 
8 

0-32 A 25 730.80 215.70 53.50 Clay 0.22 
32-52 B 26 558.50 180.50 261.00 Clay 0.25 
52-77 C 27 485.30 185.20 329.50 Clay 0.20 

 
 

9 

0-17 A 28 559.50 261.00 179.50 Clay 0.21 
17-49 B1 29 728.00 236.00 36.00 Clay 0.20 
49-76 B2 30 571.25 262.25 166.50 Clay 0.20 

76-110 C 31 412.00 222.50 365.50 Clay 0.23 
 

10 
0-62 A 32 737.00 210.50 52.50 Clay 0.29 

62-112 C 33 658.50 207.50 134.00 Clay 0.26 
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4. CONCLUSIONS 

 

Can be concluded the study soils were 

slightly alkaline and there are not significant 

differences in pH values between two study 

locations under pine and oak trees. Non-saline 

soils and attributed to desalinization process. All 

exchangeable cations were concentrated at the 

surface and subsurface horizons (A and B 

horizons) and lower concentration in deep 

horizons (C horizon) additionally, at Sarki 

location under oak trees were relatively high 

values compare with Zawita location under pine 

trees. In general vertical distribution pathway of 

CEC in all study pedons showed the decreasing 

with depths. Commonly, CEC values at Zawita 

location under Pine forest cover were relatively 

less than it at Sarki location under Oak forest 

cover. Soluble cations were distributed randomly 

and vibrated between increase and decrease in 

different soil horizons for the study pedons at 

both locations. Calcium carbonates under pine 

trees cover have relatively high content as a 

result of increase weathering process at Zawita 

location (Pine trees) more than it at Sarki 

location (Oak trees). The study soils consider as 

calcareous and accumulation of calcium 

carbonate occurs as a result of pedogenic 

processes that are included calcification, 

leaching, enrichment, and illuviation and 

eluviation process. Littering and humification 

pedogenic processes are dominant at surface soil 

horizons in line with this; mollic epipedon was 

dominant on the surface of all study pedons. 

According to the soil texture can be concluded 

the studying soils were more develop under oak 

forest cover in comparison to the soil under pine 

forest cover, because of the soil was finer in 

texture under oak trees more than the soil texture 

under pine trees.    
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خواندنا هندەک ساخلەتێن فیزیکی و کیمیکی یێن ئاخێن دارستانێ د بن دوو جورێن دارا یێن 

 جیاواز

 

 پوختە

یراقێ. دوو دەڤەر جهێ ڤەکولینێ د کەڤیتە پارێزگەها دهوکێ، هەرێما کوردستانێ، باکورێ ع

( ٣٣هاتن هەلبژارتن د بن دارستانێن کاژ و بەرو یا. ل هەر دەڤەرەکێ پێنج پیدون هاتن ژێگرتن و )

ملم( دا کو بهێتە بکارئینان  ٢سامپل هاتن وەرگرتن و زوهاکرن و هیرکرن و موخل کرن د موخلا )

کۆلینێ پیچەک د تفتن دیار دکەن کو ئاخێن ڤە pHبو شیکارێن  کیمیکی و فیزیکی. ئەنجامێن 

ژبەر هەبونا کاتیونا ب رێژەیەکا مەزن و هەر وەسا ئەڤ ئاخە هاتینە ژ کەرەستێ بنەکی یێ کلس 

تێدا هەی. ژمارەیێن گەهاندنا ئیلیکتریکی یێن هەمی سامپلێن ئاخێ ئاماژە د دەن کو ئاخ نە د 

ژ بەر کارتێکرنا  (Desalinizationسیرن و ئەڤە ژی د ڤەگەریت بو پروسێسا دژی سیراتیێ )

شویشتنا ئاخێ. هەمی کاتیونێن پێکگهور ب رێژەیەکا بلندن یێن د ئاسویێن ب سەرڤە و ئاسویێن 

( دا هەین، C Horizon( و رێژەکا کێم د ئاسویێن کویر )A and B Horizonsژێر ب سەرڤە )

رک پترن ژ زێدەباری ڤێ چەندێ ل دەڤەرا سارکێ )دارستانا بەرو یا( ژمارێن کاتیونێن پێکگهو

دەڤەرا زاویتە )دارستانا کاژا(. ئەنجامێن شیانا پێکگهورینا کاتیونا ل دەڤەرا زاویتە ل بن دارستانا 

کاژا رێژا وان کمتر بو ژ یێت دەڤەرا سارکێ  ل بن دارستانا بەرو یا. بەلاڤبونا ستونی یا کاربوناتێن 

ئاماژەیێ ب وێ چەندێ دکەن  هەمیشەیی د هەمی پیدونێن خواندنێ دا ل بن هەر دوو دارستانا

کو رێژا وان زێدە دبیت دگەل کویراتیا پیدونا ژ ئاسویێ سەری بو ئاسویێن بنی و ئەڤە د زڤریت 

بو زێدەبونا رێژا باران بارینێ و گهورینا کەرەستێ بنەکی. ب گشتی هەبونا کەرەستێ ئەندامی د 

انێن کاژا و بەرو یا ب شێوەیەکێ پیدونێن ڤەکۆلینێ دا ل هەر دوو دەڤەرین خواندنێ د بن دارست

ئێک سەر کێم د بیت بەرەف کویراتیا پیدونێن ئاخێ. ل سەر بەلاڤبونا قەبارێ دندکێن ئاخێن 

ڤەکۆلینێ د بن دارێن کاژا دیار د بیت کو ئاخێن خواندنێ تەقن، تەقنا تێكه ل و تێكه ل. بەرو ڤاژی 

رن کو ئاخێن خواندنێ کلسی، تەقن، پچەک ئاخین د بن دارێن بەرو یا تەقن بون. د هێتە ئەنجام ک

     . تفت، نە د سیرن، کەرستێ ئەندامی و شیانێن پێکگهورێنا کاتیونا کێم د بن د گەل کویراتیێ
 

 

 

 

 

 

 

 

 

 

 

 

 دراسة بعض الصفات الفيزيائية و الكيميائية لترب الغابات تحت نوعين مختلفين من الأشجار

 

 الخلاصة

ة دهوك ، إقليم كردستان ، شمال العراق. تم اختيار موقعين تقع منطقة الدراسة في محافظ

في كل موقع وتم جمع  بيدونات للدراسة تحت غطاء غابات الصنوبر والبلوط. تم حفر خمسة
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( ملم ليتم استخدامها 2ثلاث وثلاثون عينة من التربة وتم تجفيفها وطحنها ونخلها بمنخل )

ة القاعدية خفيفقيم الأس الهيدروجيني الى أن التربة  أشارت. للتحليلات الفيزيائية والكيميائية

 (EC) مادة أم كلسية. قيمة من شتقوذلك بسبب وجود الكاتيونات بكميات متزايدة وهذه التربة م

عينات التربة تشير إلى أن الترب غير مالحة وتنسب إلى عملية عدم التملح بسبب تأثرها لجميع 

فاق السطحية وتحت ع الكاتيونات القابلة للتبادل في الأتركزت جمي .بعملية الترشيح والغسيل

موقع  و في( ،  C( وكان التركيز المنخفض في الآفاق العميقة )الأفق  B و A السطحية )آفاق

 زاويته )غابة الصنوبر(. كانت قيم ساركي )غابة البلوط( كانت القيم عالية نسبيا مقارنة مع موقع 

CEC تحت غطاء ابة الصنوبر أقل نسبيًا منها في موقع ساركي زاويته تحت غطاء غ في موقع

غابة البلوط. التوزيع العمودي لكربونات الكالسيوم في جميع بيدونات الدراسة تحت كلا غطائي 

الغابات تشير إلى زيادة محتوى الكربونات الكلي نحو أسفل البيدونات من الأفق العلوي إلى 

، انخفض  عموماً  .الأفق السفلي وهذا يعود إلى زيادة تأثير هطول الأمطار وتجوية الصخور الأم

محتوى المادة العضوية في بيدونات الدراسة في كلا الموقعين تحت أغطية غابات الصنوبر 

والبلوط بشكل مباشر نحو عمق التربة. اعتمادا على التوزيع الحجمي للدقائق للترب المدروسة 

 تحت أشجار الصنوبر أشارت إلى أن الترب التي تمت دراستها كانت طينية, طينية مزيجية, و

يمكن أن نستنتج أن ترب  .نسجة التربة تحت أشجار البلوط  طينية تمزيجية النسجة. بالمقابل، كان

ة, قليلة المادة العضوية و السعة التبادلية لحيقاعدية, غير مال خفيفةالدراسة كانت كلسية, طينية,

 الكاتيونية مع العمق.
                                                               




