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Figure 1- Location map of the study area
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Table 1- Averagecomparison ofsoil physical propertiesin different land slopepositions

0y ot CapnBgo Pb_~ MWD  sand Silt Clay
landslopeposition  (9r/cm®)  (mm) (%) (%) (%)
e 28 1.257c 3.730d 8.125c¢ 52.88a 39a
steep peak
od 4ild

shoulder slope 1.415a  3.877c 11.64b  50.55ab  36.81b

b Sy 1.388b  4.244b 13.67ab 47.88bc 38.45ab
back slope

e sl 1.372b 4.270ab 13.52ab 47.22bc  39.26a
foot slope

1.214d 4.302a 14.89a 445lc  40.60a
toe slope

)8 waly (63 sine ST g )lel L) w5l S e By Sy Jilas 85 ol uSilie
Numbers followed by the same letter are not significantly differentns.
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Table 2- Averagecomparison ofsoil physical propertiesin different soil depths

SBge o arem’) MWD (mm)  Sand (%) Silt (%) Clay (%)
Soil depth(cm)

0-20 1.162c 4.389% 12.32a 49.99a 37.69b
20-40 1.239b 4.053b 12.80 a 47.73a  38.86ab
40-60 1.587 a 3.799 ¢ 11.98a 48.10 a 39.91a

)8 waly (6l sine M g )lel L) w5l S e By Sy Jilas 45 ol uSilie
Numbers followed by the same letter are not significantly differentns.
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Table 3 -The interactions betweenthe land slope positionandsoil depthon soil physical properties

""“’ """‘59" Sk o 3 ilt (9 (0
land slope position  Soil depth (cm) pb (griem’) MWD (mm)  Sand (%) Silt (%) Clay (%6)
0-20 1.08 hi 3.903¢ 7.669 g 56.25a 36.08cd
e 4B 20-40 1.217 f 3.807e 8.299 fg 52.32abcd  39.44 abc
steep peak
40-60 1.473d 3.477 f 8.477efg 50.05 abcdef ~ 41.47 ab
0-20 1.067 i 4273 ¢ 11.84 bcdefg ~ 52.98 abc 35.18d
e L3 20-40 1.137g 3.880¢e 12.9 abcd 45.30def 38.79abcd
shoulder slope
40-60 2.053a 3.480 f 10.18 defg 53.37ab 36.45 cd
0-20 1.113 gh 4.657 a 11.05 cdefg  50.63abcde  38.32abcd
back slope e cusy 20-40 l4e 4.157d 13.77 abcd 47.1 bcdef  39.13abcd
40-60 1.65b 3.860e 16.17ab 45.92 cdef ~ 37.91 bcd
0-20 1.183 f 4.430b 14.74abc 45.82 cdef  39.44 abc
b s 20-40 1.377e 4.273 ¢ 13.1 abcd 50.89 abcde  36.02 cd
foot slope
40-60 1.577c 4.107d 12.71 abcde 44.97 ef 41.41 ab
0-20 1.055i 4.683 a 16.29 a 44.28 ef 39.43 abc
ol oy 20-40 1.200 f 4.150d 16 ab 43.05 f 40.95 ab
toe slope
40-60 1.377¢ 4.073d 12.38 abcdef  46.21 bedef 42.32a

)8 waly (63 sine ST g )lel L) w5l S e By Sy Jilas 45 ol Silie
Numbers followed by the same letter are not significantly differentns
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Table 4 —Averagecomparison ofsoil chemical propertiesin different land slopeposition

. . w w
| ﬁ’sl;) - epos"iti(s); (gr/kNg wily P(myke) CEC (cmolikg) ~OC (%)
steep peak ... 48 2.200c 5.689 d 49.35 bc 1.493d
shoulder slope lopec.s als 2,296 b 5.762d 47.61c 2.063c
back slope cus cuiy 2.333b 6.728 ¢ 49.85b 2.121 bc
foot slope cws b 3.745a 7.159 b 51.09 ab 2.173b
toe slope s 4 3.765a 9.374 a 52.34 a 2.272 a

SB @l Glos! ;3 S  glhowi Oluogad (wile dwslio -5 Jouo
Table 5-Averagecomparison ofsoil chemical propertiesin different soil depths

(FoSle) SB Gos | orngsoil) P (mgikg) CEC (cmolikg) OC (%6)
Soil depth (cm)

0-20 3.220a 9.330 a 57.29a 2.891a
20-40 2.860 b 6.764 b 47.79b 2.097 b
40-60 2.523 ¢C 4714 c 45.06 ¢ 1.084c

SB alowd Oluogas 5 S (3as g (o) L Cyrdgn Jlike 1= 6 Jgsr
Table 6- The interaction betweenthe land slope positionandsoil depthon soil chemical properties

S Gos
(0§ s CprBigo Soil depth N (gr/kg soil) P (mg/kg) CEC (cmol/kg) OC (%)
land slopeposition (cm)

0-20 2.630h 8.741 ¢ 57.17b 2.350e

steep peak ... 48 20-40 2.028 k 5.885 ¢ 50.17d 1.745¢
40-60 1.626 m 2.441i 40.71fg 0.3833 k

0-20 2.828 f 7.387 de 54.04bc 2.894 b

shoulder slope cws 4l 20-40 2.434i 5.734 ¢ 49.20d 1.795¢
40-60 1.942 1 4.164 h 38.56 g 1.501 h

0-20 2.737¢g 7.536d 56.67bc 2777 ¢

back slope cus cuiy 20-40 2.317j 6.828ef 45.82¢e 2171 f
40-60 1.946 | 5.821¢g 39.60 g 1.414h

0-20 3.831b 10.65b 53.40 ¢ 2.760 ¢

foot slope cws b 20-40 3.755¢ 6.688 f 50.17d 2.622d

40-60 3.648d 4.139h 49.70d 1.137i

0-20 4.037 a 12.34a 65.16 a 3.676a

toe slope s 4y 20-40 3.767bc 8.685 ¢ 43.61ef 2.154f
40-60 3.454e 7.018def 56.74bc 0.9867j

)l waly (gl sine BT (g lel Llodsl w5yl S i Gy Sy Jolas 45 ol uSilie
Numbers followed by the same letter are not significantly differentns
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Introduction: Topography is one of the most important factors of soil formation and evolution. Soil
properties vary spatially and are influenced by some environmental factors such as landscape features, including
topography, slope aspect and position, elevation, climate, parent material and vegetation. Variations in landscape
features can influence many phenomena and ecological processes including soil nutrients and water interactions.
This factor affects soil properties by changing the altitude, steepness and slope direction of lands. In spite of the
importance of understanding the variability of soils for better management, few studies have been done to assess
the quality of soils located on a toposequence and most of these studies include just pedological properties. The
aim of this study was to investigate physical and chemical properties of soils located on different slope positions
and different depths of a toposequence in Deilaman area of Gilan province, that located in north of Iran.

Materials and Methods: The lands on toposequence that were same in climate, parent material, vegetation
and time factors but topographical factor was different, were divided into five sections including steep peak,
shoulder slope, back slope, foot slope and toe slope. In order to topsoil sampling, transverse sections of this
toposequence were divided into three parts lengthways, each forming one replicate or block. 10*10 square was
selected and after removing a layer of undecomposed organic residues such as leaf litter, three depths of 0 to 20,
20 to 40 and 40 to60 cm soil samples were collected. physical and chemical characteristics such as soil texture,
bulk density, aggregate stability, percent of organic matter, cation exchange capacity, available phosphorous and
total nitrogen were measured.

Results and Discussion: The results showed that, because of high organic matter content and fine textured
soils on the lower slope positions including foot slope and toe slope, aggregate stability, cation exchange
capacity, available phosphorous and total nitrogen were maximum in these positions, whereas, bulk density had
a reverse trend and was higher in the upper slope positions than the lower slope positions. The high content of
organic carbon, phosphorus and total nitrogen in the soil of foot and toe slope positions, can be attributed to soil
erosion and transferred from top of the slope and their accumulation in these situations. The results also revealed
that, with increasing depth, aggregate stability, organic carbon content, cation exchange capacity, available
phosphorous and total nitrogen content of soils decreased, whereas, clay content and bulk density had a reverse
trend and increased with increasing the depth. Reducing the amount of organic carbon with increasing depth was
because of the remains of plants and roots in the surface horizons and the presence of more organic carbon.
Since phosphorus and nitrogen in the soils are highly dependent on organic matter, Thus, changes in these
indicators are mainly obeys from this materials.

Conclusion: In general, it became appears from this study, that the topography factor had important effect on
studied soil properties. The changes observed in the quality of soils located on different slope positions can be
attributed to the differences of the soil in erosion rate and moisture content and different sediment receptions in
different positions of toposequence as affected by the amount and distribution of rainfall. Considering the effect
of the position of the landscape on the physical and chemical properties of soil, recommended analysis of the
landscape is better to be done in the sustainable land management and also for soil and water conservation
programs. Because of the different management practices in different parts of landscape is difficult and perhaps
impossible, in order to maintain soil, conservation management must be done based on soil quality in areas with
maximum damage and minimum quality.
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