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Figure 1- Location and geology map of the study area in Northern Rostam Aabad regions in Guilan Province
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Figure 2- Climate information of study area contains temperature mean, precipitation content and relative humidity mean
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Table 1- Morphological information of central soil profile in northern and southern aspects

] Sk, elul
28 oo ) ;b Soil | Y. Loid Lus Y. 3l Consistence ° T,
&8 Depth Sb oil color ) cab iy Ay
Horizon (cm) Boundary Ss b w0 Structure  Texture ©gbw s Clay Root
Dry Moist Moist Wet  coating
Hapludalfs Lj))) bs)f ‘L;Lo.w Cd S>> ) L;)S).o C)sl>
Central soil profile in northern aspect, great group Hapludalfs
A 0-15 gs 7.5YRS5/3  7.5YR4/3 3cgr CL fr ss/ps - 3f
AB 15-40 cs 7.5YR6/3  7.5YR4/2 2msbk CL fi ss/p - 2f
Bt 40-90 cW 7.5YR4/4  7.5YR3/2 2sbk C vfi s/p 2mk -
C +90 - - - m - - - - -
Udorthents <55 09,5 ¢ 05 cusd Ca )0 (555 po 515
Central soil profile in southern aspect, great group Udorthents
A 0-20 aw 10YR6/5 10YR4/3 3cgr L fr ss/ps - 3m
Cr 20-45 W 10YRS/4 10YR4/3 m fr-fi ss/ps - -
R +45 - - - - - - - - -

4 (xSe —sbK ()ldabsS xS —abk ¢ glaily —gr tlawgio —m 3y —f (i yd -C (598 —V {598 Lind =Y Yl —s (90 =W ¢ Zu )yl =g yasuine —C o SLSL -a'
by g JSE =P s S 08 —PS odiannss =S i (oS —5SeCudio (b —VT (i —fi 0aiSd " 09 —L ¢ wy =C ¢ wy po) —CL".(glod55 —m ¢j90
lawgio —m Gy —f b =Y (Jgomo y PPCY s —mk b [P

gr-granular, abk-¢'a-abrupt, c-clear, g-gradual, w-wavy, s-smooth, > 2- moderately strong 3-strong, c-coarse, f-fine, m-medium

angular blocky, sbk-subangular blocky, m- massive.’cl-clay loam, c-clay,L-loam, *fr-fragile, fi-firm, vfi-very firm, ss- slightly sticky,
ps- slightly plastic, p-plastic, > 2- moderately high,mk- moderately thick, ®2-medium, 3- high, f-fine, m-medium
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Table 2- Physical and chemical characteristics of central soil profile in northern aspects

Physical characteristics S5 jad Cluogas

i GBos o Gy JRES b egatu e s pogate o
‘-9_5 Depth _Sand Silt Clay  Porosity Bulk density Partial density
Horizon  (om) (/) () (gom?)
A 0-15 323 3546 3224 3543 121 2.23
AB 15-40 2793 3657 355 31.86 1.36 2.26
Bt 40-90 28.1 24.82 4708 3856 1.47 2.24
C +90 - - - - - -
Chemical characteristics o boww Clwoguas
g 5 G Fojard oA S el ol cudyb
¢ Depth  pH oc Total N Ava P CEC
Horizon (¢m) (%) (mg.kg™) (Cmol.kg™)
A 0-15 6.09 5.148 0.27 229 37.19
AB 15-40 5.95 2.788 0.181 1.25 33.92
Bt 40-90 5.66 1.053 0.081 0.95 35.87
C +90 - - - - -

P et Sk )3 (535 30 £ 5B (aliond 9 (58 Olwogas - g
Table 3- Physical and chemical characteristics of central soil profile in southern aspects
Physical characteristics S jad Cluoguas

. ov ey SRS el epate e s (ogatte o2
kY] Df;:h Sand Silt Clay Porosity Bulk density Partial density
HOriZ0n () () " (gem?)
A 0-20 43.66 31.3 25.04 34.55 1.25 2.24
Cr 20-45  54.5 23.35 22.15 36.5 1.45 2.27
R +45 - - - - - -
Chemical characteristics o boww Cluoguas
o e B N
y S pepth PH oc Total N Ava P CEC
orizon () (mg.kg™) (Cmol.kg™)
A 0-20 6.29 2.65 0.195 3.65 25.20
Cr 20-45 5.95 0.2 0.04 0.8 18.12
R +45 - - - - -
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Table 4- Multivariable analysis of variance between different aspects contact with measured ofentire properties

Statistical test Value F Num DF DenDF Pr>F
Wilks’ Lammda 0.02833806  8.0678 17 4 0.0281
Pillai’s Trace 0.97166194  8.0678 17 4 0.0281
Hottelling-Lawley Trace  34.28823614 8.0678 17 4 0.0281
Roy’s Greatest Root  34.28823614  8.0678 17 4 0.0281
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Table 5- Results of t test to comparison soil physical and chemical characteristics in two different aspects

Gluogas Mean  p&ike Variance _wil g )Y I R WA S PRES
:3? ol gy o3l o g Jled i (o5 t v0 G 212 il
Characteristics Northern Southern Northern Southern m(;%rr]]f:?i?%ﬁ:;zr;/;!soo&
measured slope slope slope slope S '
significant level
1 so”ﬁd’“(‘f;) 35.72 44.9 68.44 39.48 2.592° 9.1733+7.381
an 0
2 “S”LI: (*‘/”;” 27.66 31.185 72.32 2.89 1.435™ 3.519+1.133
1 0
3 CL;“)A‘(’ 0’/’) 36.54 24.1 40.27 3.169 -4.400°* -IY/¥Y- £5.897
ay (7o
4 - “ ‘:U‘“S “1;“‘” 0.986 2.081 0.134 1.262 3.479* 1.0963=0.656
an 1
5 JHS 2oy 31.98 35.23 8.5302 4.5974 2.615° 3.2445+2.588
Porosity (%)
6 d);”i ku;?‘”“t“ F= 1.23 1.28 0.0063 0.0014 1.741"™ 0.0558+0.0067
ulk density
7 S omreRern 2.25 2.24 0.0018 0.0012 L1 0.0348+0.0019
Partial density
8 pH 5.73 6.27 0.0545 0.0267 5.433" 0.5347+0.205
[IEEWS
9 Jo‘é’z 0/)” 2.921 2421 2.369 3.276 1.053™ 0.7835%0.552
(V]
e s o
10 J; 0;’;1’%“ o )’° 0.184 0.19 0.0071 0.0779 1.202™ 0.04554+0.008
0
1" *’A?AJ*‘B . 1.414 2754 0.4074 15896 2.657° 1.34£1.177
va
PR g};; b 35.376 31.685 2.26 8.32 -3.991° -3.6903+1.928
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Figure 3- micromorphological pedofeachers in southern slope, a-organic pseudomorph on aggregate in A horizon(xpl), b-
lithorelict with dotted weathering in A horizon(ppl),c- lithorelict that have Fe and Mn Oxide veinsin A horizon(xpl), d-
organic pseudomorph and channel and chamber voids in A horizon(xpl), e-Fe-Mn nodule with sharp boundary in A
horizon(ppl), f-Cross-section of root in A horizon(ppl), g- subangular aggregate in A horizon(xpl), h- Fe and Mn nodule in A

horizon(ppl), i- root plant remnant in A horizon(ppl), j- organic pigmants and channel and chamber voids in A horizon (ppl),
k- lithorelict in Cr horizon(xpl) and I-felddespat lithorelict in Cr horizon(xpl)
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Figure 4- micromorphological pedofeachers in northern slope, a- root residual with excerement inside in A horizon(ppl), b-
root remnants with excremental pedofeature probably by oribatid mites in A horizon (ppl),c- Fe and Mn oxide nodules in A
horizon (ppl), d- Longitudinal sectionof rootin A horizon(xpl), e- Feldspar needle mineral in AB horizon(xpl), f- grnostriated
b-fabric in Bt horizon(xpl), g-microlaminated clay coating as crescent around a vugh in Bthorizon(xpl), h- superimposedFe
and Mn on channel void wallin Bt horizon(ppl), iFragment clay coating (papule) in Bt horizon(xpl), j-Fe and

Mnmicrolaminated with clay in Bt horizon (xpl), k- lithorelict of weathering pyroxene in Cr horizon(xpl) and I-Qoartz
mineral with irregular weathering in Cr horizon(xpl).
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Introduction: Spatial variation of soil properties is significantly influenced by numerous environmental
factors such as landscape features, including position, topography, slope gradient and aspect, parent material,
climate and vegetation. Soil properties vary spatially in south- and north-facing hill slopes. This factor (different
slope aspects) can affect the distribution of soil organic matter, the presence or absence of a layer, pH, nutrient
levels, soil mineralogical and micromorphological properties. Topographic factors such as the orientation of the
hill slope and the steepness of the slope affect microclimate, vegetation establishment, water movement and
erosion. Aspect and slope control the movement of water and materials in a hill slope and contribute to
differences in soil properties. Temperature, precipitation and climate vary with elevation and influence
pedogenic processes. Accelerated rates of weathering and soil development were found to occur in soils on
south-facing slopes. Slopes with a south aspect are dominated by stone and bare soil patches, while slopes with a
north aspect are dominated by biotic components. Northern slopes have higher productivity and species diversity
compared to Southern slopes. Slope aspect has a significant effect on the composition, species richness, structure
and density of plant communities, differed significantly between North- and South- facing slopes.

Materials and Methods: In the present study, the effects of two slope aspects on some soil properties and
soil evolution was investigated in Northern Rostam Abad region in the Guilan Province. Five profiles in
Southern hill slope(South-facing hill slopes) and five profiles in Northern hill slopes(North-facing hill slopes)
with 40% slope and same parent material (basaltic andesite) and same plant cover were dug. The elevation of
two slope aspects was 240 meters from the sea level. Average annual temperatures and precipitation arel6
degrees centigrade and 1359 mm, respectively. Thus, the soil moisture and temperature regimes are udic and
thermic, respectively. The physical and chemical analysis were carried out on soil samples including particle size
distribution, bulk density, pH, organic carbon, total nitrogen, available phosphor and cation exchange capacity.
This study was done in a completely randomized design several observational with five replications. The total of
34 soil samples were collected in the two slope aspect of the profile and all samples were tested and statistical
analyzed. For the micromorphological study, thin sections were prepared from undisturbed samples. The
samples were impregnated with polyester resin and later sectioned. The thin sections were prepared and analyzed
in petrographic microscope equipped with polarized light.

Results and Discussion: The results of multivariable analysis of variance (MANOVA) and Hotteling's T2
showed that there is significant different in soil properties between two hill slopes(p<0.01). Also, the results of t-
test showed the values of pH, content of sand, sand to clay ratio and available phosphorous significantly was
higher in Southern hill slope in comparison with Northern hill slope(p<0.01). Whereas, clay content and cation
exchange capacity significantly were higher in Northern hill slope in comparison with Southern hill
slope(p<0.05). Also observed micromorphological studies showed biological activity was stronger in Northern
hill slope in comparison with Southern hill slope. Properties observed in thin sections of Northern slope aspect
include fungal hyphae, spherical and ellipsoid excrement of microorganisms in root residual (related to oribatid
mites) which indicated stronger biology in Northern slope aspect soils as compare to Southern slope aspect soils.
Also, more accumulates® of clay inside voids, nodules, fragmented of coating of well-oriented, micro laminated,
reddish-brown clay, chamber voids in Northern slope soils toward Southern slope soils were observed. B-
fabricobserved in Northern hill slope soils is stipple speckled in surface horizons and in subsurface horizons is
grano-striated and stipple speckled and b-fabric observed in Southern hill slopes soils in surface horizons and
subsurface horizons is stipple speckled.

Conclusion: Higher content of clay, Cation exchange capacity, Accumulation of clay in pores, Fragments of
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clay coating (papule), chamber pores, Fe/Mn oxide nodule and micro-laminations in Northern hill slope and
higher values of pH, higher content of sand, sand to clay ratio and available phosphorous, lithorelict in Southern
hill slope showed that weathering was higher in Northern hill slope in comparison with Southern hill slope.
Generally, Southern hill slope had less developed soils (Entisols and Udorthents great group) and Northern hill
slope had high developed soils (Alfisols and Hapludalfs great group.(
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