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Abstract

Two biolit areas were selected within different climatic conditions in northern Iraq
(Kurdistan region). Four pedons located in Ibraheemawa and five pedon in Salehaga
areas. The two locationswere used for rain feed crop production. The two areas was
covered with a detailed soil survey. Mapping units were obtained from Al-Agidi
proposed soil classification at the series level for the Iragi alluvial & zonal soils.Nine
pedons representing the most extensive dominant soil series within the two locations
were selected. A complete soil characterization was made for each soil series which
include, PSD, ECe, Lime, O.M, active lime, PH, C.E.C, B.S.P, and C.E. to reveal their
genesis (formations & development). Characterization was made preceded by
morphological studies .The results show that a great effects of climatic conditions on
the status of soil development reflected by horizons type , soil thickness and type of
diagnostic horizons including surface and sub surface horizons . Also the results clearly
showed the effects of climatic conditions on the amount and pattern of distribution for
most soil components .The studied pedons at Ibrahimawa region were more developed
than those at Salehaga region due to the difference in climatic conditions.

Introduction

In Iraq, little attention has been paid to pedological studies including
soil survey and classification for Iragi soils. However, there are many
agricultural projects, covered by different type of soil survey, but Iraqgi/
Kurdistan region soils need more detailed works to cover its lands with
different type of soil survey. Climate is one of the important factors of soil
formation & development. The importance of climate as a soil forming
factor has been appreciated by pedologists for more than decaite/100 years,
starting with Dukochaeve (1883) and emphasized by jenny (1941) since
that time there have been many soil clime sequence studies. Jenney (1941)
considered temperature and rainfall as a most important climatic elements,
because both have a high role in weathering of rocks and parent materials.
But Birkeland, (1999) and Mush et al, (2001) they are asummed in their
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studies in soil chimosequence that in region with higher rainfall, there
should be greater depletion of primary minerals. Also Al-ani, (1980)
mentioned that freezing and thowing have a role in soil formation as
climate factors. Marbut, (1928) stated that the well developed soils in
regions of low rainfall have a layer of carbonate concentration that contains
more CaCO; and MgCOQOg in their profil , than the horizon above as below.
Baldwin et al., (1938) mphasized that the calcification is an important
process in brown developed soils under arid — semi arid region climate.
Also, Blackburn and baker (1973) stated that the brown soils formed under
climate which has average annual rainfall 255 mm/yr. and long summer.
Buol et al.,(1973) pointed that the important distinctive apparels for arid
region soils which developed from parent materials rich with carbonate, is
accumulation of carbonate transfers from upper horizons to lower horizons,
and the important pedogenic processes which occur in arid and semi arid
soils are calcification and decalcification. On other hand he indicated that
the pedologenic processes which expected to occur in semi arid-sub humid
regions are: eluviations, illuviation, salts removal, and accumulation of
calcium carbonate, mechanical immigration of mineral particles from A
horizon to B horizon to form argillic horizon. As well as physical and
biological mixing of soil materials as a result of subsequence of wetness
and dryness, freezing and thawing. Throp and Smith (1949) observed that
there is a relation between soils development and climatic condition in
distinction of soil horizons in semi arid-sub humid regions. Buringh (1960)
stated that the soils of northern Iraq distinct as: absence of salinization,
leaching processes in upper horizons, accumulation of lime in depth near
the soil surface, the depth of carbonate increase with increasing of rainfall,
and increasing of organic matter in upper horizon give its dark colore for
mineral soils. Manchanda and Hilwig (1983)when they studied soil in sub
humid regions, pointed that one of the main factors of soil materials
translocation, is the mean annual precipitation, which increase soil
development and increases clay skins formation in soil pedons, Essa and
AL-Sheikhly (2000) showed that the increase of precipitation caused
leaching factor in Chamchamal and Bakrajw in Sulaimania and assisted the
movement of iron oxides and clay, where these region are situated through
rain lines of 500-800 mm/yr. Marbut (1928) stated that in well-drained and
highly developed soils of humid regions, the carbonate horizon usually is
missing.Buol and Hole (1959) pointed that there is another indicator of soil
development occurrence through soil pedon, represented by clay skins
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formation through translocation of clay and organic materials from surface to
subsurface with water.Southward and Southard (1985) stated that the
knowledge of soil development can be explained by losing of carbonate from
upper horizon, the transformation of mica to semictate and accumulation of
transferred colloidal clay in middle horizon through soil profile.Francois and
Fartovsky (2000) emphasized that the present of Bk horizon indicates to arid
climate conditions which the soil developed under it, there for the nodules of
carbonate appears and some time, oxides of iron and manganese will grow
with it.This paper deals briefly with study the effects of mean annual rainfall
on soil development, and determining the most effective pedogenic processes
on the development of the soil with in each region.

Materials and methods

Two regions represent different climatic conditions were selected in
northern Irag. These regions include penjween in Kustan - Sulaimania
governorate and khanageen in Garmian-Diala governorate. (Fig.1).The
means rainfall during the period of 2001-2003 Salehaga was 360.99 mm/yr.
while in Ibraheemawa was 1303-44 mm/year.The two regions are covered
with a detail soil survey by using Topographic™ and cadastral” maps.
Freelance soil survey procedure was used. Delinations were made
according to micro variation in soil form forming factors. More than 200
Auger holes were morphologically described in both regions, for mapping
units according to (U.S.D.A) soil survey standard, (1951) and classified
according to Al-Agidis (1981) proposed soil classification at the series
level for Iraqi soils.According to the field work five pedons in Salehaga site
and four pedons in lbraheemawa, which representing most extensive
mapping units in each region, were chosen for our study (figs.2&3 ). Upon
characterization both mapping and taxonomic units were further evaluated
and perfected.The following determination were carried out on samples
collected from all horizons (Table 1,2,3,4). Mechanical analysis was made
by the pipette method (kilmer and Alexander 1949). Bulk density, particle
density and porosity were measured and calculated according to methods
described by (Black 1965) The methods of walkley-Black and piper (1950)
as described by Hesse, (1972) , was used in determined organic matter and
total lime respectively. The method of analysis used for the ECe & PH is
recommended by U.S. Regional salinity laboratory (1954). Active lime
measured according to (Galet, 1972) . Cation exchangeable capacity (CEC)
was measured according to
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Papanicolaou (1976) which was a special method for calcareous soils.
Exchangeable calcium and magnesium was measured in soil extract
described by (chapman and pratt, 1961 and yoseef, 1999) ©°.
Exchangeable sodium and potassium was measured by flame photometer
according to method described by Kelley, (1948) . Iron oxides (total iron
oxides, free iron oxides and amorphous iron oxides were measured by
using X-Ray, method which described in (Mehra and Jackson, 1960) , by
using method of schwertman ,(1964) ( then measured by using Atomic
absorption spectrophotometer. The total elements analysis were done for
Fe,03, Si0O,, CaO, MgO, and Al203 directly from the soil powder by using
X-Ray fluorescence analyzer.

*Obtained from genera survey office
**QObtained from Salehaga and penjwin agricultural office.

Result and Discussion

From the result of soil survey and morphological study indicate that
twelve soils were identified in each region. Figure(3) , (soil map units)
three most extensive series in Ibraheemawa including 433 FCE, 433 FCE
and DE 45, and four most extensive series area in Salehaga including
133FCE, 133FCM, 143FCM, and 153 FCE are chosen for the detailed
study. Figures (3) and (4) .The results showed that developed soils are
dominate at Ibraheemawa region and consist of more than 90% of the
studied area, while undeveloped soils which represented by DE45 series
consist of a bout less than 10% of the studied area, which was an old dried
river Pattern. Results of morphological properties of all pedons at studied
region as in general, pedons of Ibraheemawa indicated a greater degree of
soil development than pedons in Salehaga. This situation represented by
soil thickness and the degree of soil horizon differentiations, except pedon
(4) at Ibraheemawa represent undeveloped soils in the region due to its
location near the drainage flow of nezar stream. Thickness of surface and
subsurface horizons for pedons of Ibraheemawa ranged between78-85cm.
and 78-180 cm. respectively, while they ranged between20-30cm. and 59-
108 cm. respectively for pedons in Salehaga region. These differences due
to climatic conditions especially annual rainfalls which affect the activity
of pedogenic process especially eluviations and, illuviation processes in
Ibraheemawa region in comparison to Salehaga region. The dominated
color of Ibraheemawa horizons was very dark Grayish brown (10 YR 3/2),
while in Salehaga was dark brown (10 YR 3/3 to 4/3). Texture classes
ranged from clayey to sand loam for pedons at Ibraheemawa, while they
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were silty clay loam to sandy loam at Salehaga region. These differences
may be due to the effect of weathering and clay formation in situe especially
in Ibraheemawa soils. The dominant soil structure for all pedons were
moderate medium sub angular to angular blocky especially for surface
horizon . The consistency Ranged from slightly sticky (M) and slightly
plastic (W) to very sticky to strong plastic.The dominate type of horizons
boundary was diffused to gradual , which means that there is some
interaction between soil horizons due to the gradual changes within soil
properties with depth as a result of pedogenic processes, include leaching,
decalcification, eluviations and desalinization, especially in lbraheemawa
pedons, but Salehaga pedons show some evidence of calcification including
accumulation of CaCOs; in soil solum.The particle size distribution data for
all studied pedons are shown in Table (3) and (4). Compared with of these
data indicates a difference between pedons of Ibraheemawa and those of
Salehaga in the amounts of soil particles and the pattern of their distribution
within each pedon. In general, silt was the dominant fraction in all pedons
followed by clay then sand in the pedons of Ibraheemawa region, while sand
showed higher amount than clay in all pedon of Salehaga region. This may
reflects of climatic conditions which caused difference in the amounts of soil
fraction between the two regions. The mean average of total sand in all
pedons at Ibraheemawa and salehaga was 239.36 g/ kg and 357.40 g/kg
respectively. This fact reflects that most the amount of' soil fractions was
inherited from their parent materials. In general, the amount of total clay in
all pedons were at its maximum in the Bt horizon except pedon 4 which
represents undeveloped soil. The total clay value ranged from 177 g/kg in E
horizon of pedon 1 to 519.5 g/kg in Bt horizon of pedon 2. The data of total
clay distribution decreases with depth then increase in Bt horizon then
decreases in C horizon. This type of clay distribution with depth may be due
to the effect of different type processes mainly pedogenic and to some extent
to geomorphic processes. The increment of total clay in B horizon of pedons
1, 2 and3 may be due to one or more of the following reasons. First, the
increment due to the high activity of eluviation and illuviation processes
which took place in these pedons, as there was a sufficient amount of annual
rainfall about 1303.47 mm/year, to bring about intensive eluviation and
leaching of soil materials including clay minerals.Second reason for
increment clay in subsurface horizon may duo to the insitue formation of
clay duo to weither and accumulation of primary materials involved in clay
formation.The distribution of clay in the solum is influenced by the depth of
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leaching, by the amount and distribution of rainfall, and by the natural
drainage class , of the soil .The distribution of fine clay (<0.2u) within all
pedons in lbraheemawa region are showen in Table (1). In general, the
distribution of fine clay in all pedons follows the same pattern of total clay.
The value of average amount of total clay in B horizon to the average
amount of total clay in A horizon are 1.78, 1.43 and 1.57 of pedons 1,2 and
3 respectively, while it is nil in pedon 4. The value of average clay in B
horizon to average clay in A horizon in all pedons is greater than 1.2 table
(1), this value meets the criteria required for formation of argillic horizon
(Soil survey staff, 1999) in all pedon at Ibraheemawa region except pedon 4.
These data indicate the effect of climatic conditions and older age of parent
material causing an intensive activity of some pedogenic processes including
decalcification, eluviation and illuviation processes and forming developed
soils in this region. Amount and distribution of total clay within all pedons at
Salehaga region are shown in Table (2). In general, the amount of total clay
in all pedons is at its maximum in the Bt horizon, and increases with depth at
B horizon and decreases at C horizon. This type of clay distribution could be
due to the paleoeffect of pedogenic processes responsible for the formation
of these soils. The amount of total clay in the surface horizon ranged
between 207.3 g/kg in pedon7 to 215.5 g/kg in pedon 6, While,they ranged
from 221.2 g/kg in Bk, horizon of pedon 5 to 363.3 g/kg in Bt; horizon of
pedon 6.This status would be greatly related to the past climatic conditions,
which were more humid than the dominant condition of the present climatic
conditions. Results indicate that the distribution of fine clay (<0.2u) follows
the same path as that of total clay within all pedons. The amount of fine clay
increases with depth at B horizons then decreases at C horizon. Increasing of
clay in B horizon for all pedons in Salehaga region may be attributed to the
conglomerate parent materials which allow the fine particles to move toward
the lower horizons by sedimentation processes of Serwan River through past
time in addition to the rainfall which caused the weathering of surface
particles, and down to subsurface horizons, which the mean annual rainfall
arrived to 360.99 mm/year (Agriculture extensional office of
Sulaimania). The main pedogenic processes took place within pedons of
Ibraheemawa areas including melanization, leaching,
decalcification,eluviations and illuviation . This fact was reflected by deep
dark colored of surface horizon, thick soil solum, non-calcareous soil solum
as well as high accumulation of clay materials at Bt horizons. The actions of
geomorphic processes reflected by the accumulation of fine materials at the



Journal of Kirkuk University — Scientific Studies , vol.4, N0.1,2009

surface horizons of all pedons of this region While, pedons in Salehaga
region, with lower amount of rainfall 360.99 mm/year indicate that the
pattern of clay distribution was mainly due to either the effect of
paleopedogenic processes, going with high accumulation CaCO3; which may
accumulate with time after soil development , or to the insitu clay formation
in horizons. Also, may due to the removal of fine materials from the surface
horizon by erosion Processes.The main pedogenic processes, took place in
Salehaga soils, are eluviations, illuviation, calcification , ecalcification and
sedimentation .From the results of particle size distribution (Tables 1 and 2),
it is obvious that the distribution of clay in salehaga is more homogeneous
than Ibraheemawa, because of first, Ibraneemawa region is older and has
more rainfall, causing clay particles to move down with homogenous pattern
of distribution and causing more weathering in surface horizon due to
remaining of some water in surface horizon after the later rainfall. Second,
the role of up lands near mountains, which made continuous sedimentation
and accumulation of fine particles on soil surfaces, this emphasized by
presence of high ratio of fine clay on soil surface.Results of chemical
properties showed in Tables (3) and (4). All pedons show the same pattern
for organic matter distribution with depth, but they show some difference in
organic matter content. Organic matter content decreases with the depth in
all pedons. In general, pedons of Ibraheemawa have a higher amount of
organic matter than those of salehaga region, due to the effect of high
amount of rainfall associated with high density of vegetation, which is
suitable for organic matter accumulation with time. The mean average of
organic matter content in all pedons in Ibraheemawa is 12.8 g/kg, while in
Salehaga is 6.9 g/kg.All pedons in Ibraheemawa have the lowest values of
total lime compared with pedons in Salehaga region. This related mainly to
the effect of high amount of rainfall causing high activity of decalcification
process in pedons in Ibraheemawa region, with moderate effect in soils in
Salehaga regions representing by higher lime content.The amount of active
lime increases with depth in Bk horizons then decreases in ¢ horizons in all
studied pedons. This type of distribution reflects the sequence of
decalcification and calcification processes within each pedon.In general,
pedons in Ibraheemawa show lower content of active lime than the pedons in
Salehaga region due to the activity of decalcification associated with
difference in the associated with amount of rainfall. In general, the PH
around natural to slightly alkali due to the effectof calcareous parent material
and type of climatic conditions. The results of PH value for all pedons do not
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show specific pattern with depth.In general, pedons in Ibraheemawa show
lower value of electrical conductivity than pedons in Salehaga region due to
the differences in the amount of rainfall The mounts of exchangeable cations
in each horizon of all studied pedons are shown in Tables (3) and (4). The
results indicate that amounts of Ca*? are higher than that of Mg*, Na*and K*
in all horizons of the studied pedons.In general Exchangeable cations do not
show specific pattern of distribution with depth for the studied pedons .
Pedons in Ibraheemawa have higher amounts of Ca* and Mg* and lower
amounts of Na™ and K" than pedons in salehaga region. These results may be
due to the difference in the amount and type of clay minerals and the nature of
parent materials between the two regions.The values of CEC for all studied
pedons in Ibraheemawa region have highest values than pedons in Salehaga
region. These results reflect the difference in both clay and organic matter
content. The values of CEC in all pedons in Ibraheemawa region range from
14.20 cmolc/kg soils in C1 horizon of pedon 4 due to high sand content in this
horizon. While the highest value was 45.4 cmolc/kg soil in Bt; horizon of
pedon 1. While they range in all pedons in Salehaga region, from 14.34
cmolc/kg soil in C horizon of pedon5 to 36.52 cmolc/kg soil in Ap horizon of
pedon 6.Base saturation values within all studied pedons were more than 50%
and don’t show specific pattern of distribution with depth. This reflects the
low leaching intensity as well as the effect of calcareous parent material with
high clay content. Base saturation values within pedons in Ibraheemawa
region range between 55.32% in Ap horizon of pedon 4 to 105.03% in C2
horizon of the same pedon While, they range between 72.49% in Bt; horizon
of pedon 6 to 103 .53% in Bk horizon of pedon 9 in Salehaga region.
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Table (1): Some physical properies for the studied pedons in Ibraheemawa region

Pedon (1)
Totla | Total | Total Fin . Total Bulk Particle .
Horizon I?;?}T sand silt clay clay ‘::ol tr;lcé?;// clay | density | density Po(:)%s)lty
(@kg) | (@kg) | (gkg) | (Gkg) Y | @A) | (MgM) | (MghvD
Apll 0-25 855 | 6209 | 2936 | 1654 | 0.56 178 131 2.48 47.18
Al2 2548 | 1720 | 5649 | 2631 | 1514 | 058 1.36 2.52 46.03
Pedon (2)
Ap 0-30 76.6 | 5016 | 4218 | 2748 0.65 143 112 2.49 55.02
A3 30-80 | 3731 | 3241 | 302.7 | 1685 0.56 1.24 2.53 50.99
Bt 80-130 | 106.2 | 3743 | 5195 | 253.7 0.49 1.38 2.81 50.89
C 130-180 | 1095 | 5383 | 3522 | 1733 0.49 141 253 44.27
Average 1664 | 4346 | 399.1 | 2176 0.55 1.29 2.59 50.29
Pedon (3)

Apl 0-28 126.7 | 590.1 | 2832 | 156.6 0.55 157 1.38 2.55 45.88
A3 28-80 | 3664 | 467.8 | 1658 | 1158 0.70 1.46 2.63 44.49
Bl 80-125 | 1394 | 567.9 | 2926 | 1565 0.53 154 2.71 43.17
Bt2 | 125180 | 41.1 | 5462 | 412.7 | 2276 0.55 1.62 2.63 38.40

C 180>200 | 424 | 583.1 | 3745 | 129.8 0.35 1.68 2.61 35.63
Average 1432 | 551.0 | 305.8 | 157.3 054 154 2.63 4151
Pedon (4)
Ap 029 | 406.1 | 3975 | 1964 | 66.3 0.34 141 2.49 43.37
A3 29-78 | 7014 | 2049 | 936 | 417 0.45 143 2.55 43.92
Cl 78-115 | 7146 | 1969 | 886 | 46.1 0.52 143 2.55 43.92
C2 115-175 | 3524 | 386.3 | 261.3 | 1415 054 145 2.54 4291
Average 5436 | 2964 | 1600 | 73.9 0.46 143 253 4353
Region 2304 | 4611 | 2997 | 1565 | 052 | 120 | 142 | 257 | 4468
average
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Table(2):Some physical properies for the studied pedons in Salehaga region

Pedon (5)
Fin .
. Depth Totl thal Totel Finclay | clay/ Toka Bulk density Paltgle Porosity
Horizon @) sand silt clay oko) | ol clay MyM density )
Oko) | Okg) | (Okg) day BA) (M)
Ap 0-20 324.7 467.0 2083 297 014 | 110 132 254 4803
Bl 2080 3155 4491 2354 392 017 138 267 4831
Bk2 80110 | 3358 4430 212 366 017 144 264 4545
C 110180 | 7657 | 1313 | 1030 269 026 147 258 4302
Average 4354 3726 1920 331 018 140 261 4621
Pedon (6
Ap 0-30 2528 53L7 2155 24 0.10 163 141 255 1471
Btl 3085 | 1505 | 4862 | 3633 54.3 015 145 262 44.66
B2 85132 | 1619 4969 A13 453 013 157 257 3891
c | a3 | awes | w1 | 13 | o0 160 210 | 4074
Average 2054 4829 3118 305 0.10 151 261 4225
Pedon (7)
Ap 0-30 3275 4652 207.3 318 015 133 138 252 4524
Bkl 30105 | 1895 5185 2920 60.1 021 146 256 4297
Bk2 105138 | 3135 4260 2006 | 1241 048 150 258 4186
C 138160 | 4750 3298 1952 417 021 154 267 4232
Average 3264 | 4349 | 23878 | 644 0.26 147 258 4310
Pedon (8)
Ap 0-30 3228 4656 2116 315 | 015 121 135 265 4906
B 3090 4131 3319 2550 | 1151 | 045 143 253 4348
C 90150 | 7777 866 1356 458 | 0A4 14 263 46.77
Average 50453 | 2947 2007 641 | 031 139 260 4643
Pedon (9)
Ap 0-27 3024 | 4892 2084 391 | 019 130 143 249 4257
Bk 2798 2695 | 4608 269.7 549 | 020 147 258 4302
Cl 98130 | 3143 | 4570 2287 14 | 000 151 285 4702
C2 130160 | 3763 3982 2255 12 | 000 151 273 4469
Average 3456 | 4513 2331 235 | 010 148 266 4432
Region average B74 | 4073 | 2351 | 431 | 019 131 145 261 4446

AR
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Table (3): Some chemical properies for the studied pedons in lbraheemawa region

Pedon (1)
Horizon | Depth o.M Active | Total PH ECe Exchangable cation (cmol/kg CEC BSP
(cm) (o/kg) | L.* L. (extract) (ds/m) | soil) (cmol/kg
(g/kg) | (g/kg) ca? | Mg™ | Na? [ K™ | soil)
Apll 0-25 16.5 5 10 7.32 0.54 25.76 | 2.20 0.63 | 0.19 | 37.20 82.74
Al2 25-48 12.5 10 20 7.51 0.41 26.81 | 2.63 0.76 | 0.11 | 39.56 76.62
E 48-85 25 5 75 6.94 0.32 2155 | 2.61 0.63 | 0.06 | 34.89 71.22
B1 85-150 9.0 20 70 7.12 0.50 29.59 | 5.78 0.82 | 0.13 | 45.48 79.23
B2 150-170 | 7.5 20 65 7.21 0.26 31.79 | 6.31 095 | 0.16 | 44.26 88.59
C 170>200 | 6.7 10 65 7.39 0.51 2155 | 10.78 | 1.26 | 0.23 | 41.10 82.23
Average 9.1 12 50 7.25 0.42 26.18 | 5.39 0.84 | 0.15 | 40.42 80.11
Pedon (2)
Ap 0-30 38.6 20 30 7.39 | 051 30.26 | 3.17 0.82 | 0.20 | 36.35 94.77
A3 30-80 34.1 25 40 7.47 | 0.28 23.67 | 4.72 0.70 | 0.09 | 31.50 92.63
Bt 80-130 15.5 30 75 7.08 | 0.67 31.9 4.20 0.89 | 0.14 | 39.52 93.95
o 130-180 | 11.0 25 75 7.32 | 0.20 27.33 | 5.26 0.89 | 0.09 | 37.10 90.49
Average 24.8 25 55 7.32 | 042 28.29 | 4.34 0.83 | 0.13 | 36.12 92.96
Pedon (3)
Ap 0-28 18.1 10 30 6.98 | 0.37 2365 | 2.11 0.82 | 0.23 | 38.53 69.58
A3 28-80 13.0 5 20 6.99 | 0.48 14.72 | 4.73 0.63 | 0.09 | 27.08 74.48
B1 80-125 6.5 10 60 7.00 | 0.38 21.02 | 5.79 0.63 | 0.11 | 43.47 63.38
Bt2 125-180 | 4.7 20 50 7.05 | 0.19 29.06 | 2.63 0.76 | 0.15 | 41.10 79.23
C 180>200 | 4.5 15 55 7.07 | 0.29 17.82 | 9.37 0.82 | 0.18 | 41.23 68.37
Average 9.36 12 43 7.02 | 0.34 21.25 | 4.93 0.73 | 0.15 | 38.28 71.01
Pedon (4)
Ap 0-29 13.0 Nil 5 7.03 | 0.48 12.09 | 2.63 0.51 | 0.16 | 27.82 55.32
A3 29-78 8.0 5 10 7.40 | 0.21 12.09 | 2.10 0.32 | 0.05 | 15.17 95.98
C1 78-115 3.5 Nil 5 7.47 | 0.19 13.14 | 1.05 0.44 | 0.08 | 14.20 103.59
C2 115-175 | 8.0 15 20 722 | 0.26 20.13 | 3.21 0.76 | 0.14 | 23.08 105.03
Average 8.1 5 10 7.28 | 0.29 1436 | 2.25 0.51 | 0.11 | 20.20 89.98
Region 12.8 14 40 7.22 | 0.37 31.43 | 4.23 0.73 | 0.14 | 33.73 83.52
Average
*=Lime

VY
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Table(4):Some chemical properies for the studied pedons in Salehaga region

Pedon (5)
Hoi | De | OM Af_”l’e Toell | PH | Ece | EXcEngeblecion(cmolkgsoil (;‘TED%( o
m | ko ) Ok | Edad) | @m) | Ca* | Mg? | Na* | K gsoil
Ap 020 | 1563 | % | 20 | 7% | 063 |1897| 102 | 120 | 017 | 2624 | 8140
B, 2080 | 81 | 106 | 3B | 745 | 050 | 1787| 190 | 114 | 000 | 2% | 91e
B, | 80110 | 52 | 130 | 306 | 720 | 038 | 1735 | 264 | 101 | 008 | 2175 | %%
C | 110180 | 21 | 60 | 248 | 724 | 054 | 8% | 210 | 070 | 004 | 143 | &2
Average 77 | 98 | 277 | 745 | 051 | 1579| 19 | 101 | 010 | 2131 | 8304
Pedon (6)
A 0% | 131 | 100 | 306 | 773 | 06 | 2157| 421 | 114 | 0019 | 3652 | 7423
B, 08 | 102 | 45 | 2% | 740 | 133 | 2104| 421 | 101 | 009 | 3635 | 7249
B, | 8132 | 72 | 115 | 20 | 69% | 219 | 2420| 158 | 089 | 006 | 3610 | 7404
C | 12180 | 10 | 100 | 20 | 717 | 235 | 2103| 105 | 0% | 009 | 288 | 802
Averae 79 | 15 | 2% | 732 | 164 | 219%| 276 | 100 | 01l | 3445 | 755
Pedon (7)
Ap 0% | 138 | 70 | 245 | 780 | 05 | 2052] 526 | 115 ] 009 | 2687 | 10093
Bk, | 30106 | 91 | 1056 | 30 | 710 | 050 | 18% | 421 | 103 | 005 | 2687 | 9017
Bk, | 106138 | 10 | 100 | 310 | 707 | 5 | 173 | 317 | 089 | 007 | 2213 | 9706
C | 138160 | 05 | 8 | 260 | 772 | 037 |1578| 316 | 0% | 004 | 213 | 9010
Averae 61 | 9 | 284 | 742 | 048 |1815| 3% | 101 | 006 | 2450 | 9457
Pedon (8)
Ap 0% | 139 | 6 | 255 | 780 | 113 |05 | 263 | 133 | 023 | 2098 | 7976
B 090 | 85 | 75 | 185 | 700 | 12 |2106| 103 | 101 | 01l | 278 | &63
C 0150 | 17 | 40 | 15 | 721 | 076 | 262| 211 | 076 | 010 | 183 | 8501
Averace 80 | 60 | 22 | 737 | 104 |1806| 19 | 103 | 015 | 573 | 847
Pedon (9)
Ap 027 | 132 | 110 | 310 | 777 | 061 | 199 | 1056 | 126 | 021 | 2308 | 9753
Bk 2798 | 56 | 106 | 30 | 69% | 179 | 1998 106 | 114 | 009 | 2150 | 10853
C, 9810 | 07 | 10 | 250 | 739 | 230 | 158 | 104 | 133 | 008 | 1834 | 9962
C, | 130160 | 05 | 8 | 20 | 688 | 224 |1530| 103 | 126 | 008 | 199 | 8870
Averae 50 | @ | 28 | 725 | 174 | 1777| 104 | 125 | 012 | 2071 | 9%
Region 69 | @ | 2 73 | 108 |18%| 23 | 106 | 011 | 5% | 8754
Average
*=Lime
Conclusion

According to the result of this study, we conclude that:- Climatic

conditions have a greater effect on soil development reflected by the
differences within the dominant type of diagnostic horizons. Soils in
Ibraheemawa region show a greater degree of soil development than the
soil in Salehaga region.The pedogenic processes for the soils formation in
Ibraheemawa include melanization, decalcification, eluviations and
illuviation which represent the effect of humid climate. But in Salehaga soil
formation show two stages, the first stage includes formations of illuvial
horizon (argillic horizon) in the past of more humid climate conditions.

VY



Journal of Kirkuk University — Scientific Studies , vol.4, No.1,2009

The second stage include formation of calcic horizon which was took place
during late dry climatic condition. Soils in the two regions show same
difference in the amounts of some soil components Fe and other total
elements due to the difference in the climatic condition and rate of
weathering activity. Climatic conditions have greater effects on the amount
and form of free iron oxides. The results indicate that free Iron oxides
move together with clay minerals.
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