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Factors Classes Stability  Infiltration Nutrient ~ Landscape or ganization index
index index cycling index
Aspect East 63.0£0.7 33.8+0.6 26.8+0.7 ab 0.42+0.02
West 63.1+0.7 33.5£0.6 26.9+0.7 ab 0.42+0.02
South 62.2+t0.7 /33.7t0.7 25.6£t09b 0.38+0.02
North 62.4+0.7 35.4+0.8 284+10a 0.45x0.02
Elevation 2500-2800m  62.9£0.5 34.5+04 27.6£0.5 0.43+0.01
2800-3100m  62.2+0.5 33.4+0.5 25.7+0.6 0.39+0.02
Slope 0-3% 676£0.9a 385tl4a 32.6+t22a 0.50£0.04 a
3-10% 65.1+0.7b 36.0+09b 29.9+1.1b 0.48+0.02 ab
10-32%62 62.2+0.7c 34.7x0.6bc  27.2+0.7c 0.44+0.02 b
32-56% = 62.5+0.6c 33.2+05dc 26.8+0.7c 0.42+0.02 b
>56% 60.3+t0.9c¢ 31.7+0.8d 22.7+0.7d 0.32+0.02c
Vegetation type Brto-Asad (1) 63.1+05b 33.7+05b  255+0.6b 0.35+0.01c
Brto-Onco (2) 60.8+t0.5c 32.5+0.4b 25.6+0.4 b 0.42+0.01b
Agre-Chmu- 65.7+0.6a 37.9+08a 323tl1la 0.52+0.02 a

Fega (3)
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Factors Vegetation type
Factors Response Factor Brto-Asad Brto-Ono Agre-Chma-Fega
variables classes (subarea 1) (subarea 2) (subarea 3)
Slopeclass Stability 0-3% 63.45 ab No data 68.25 a
3-10% 67.23a 62.64 a 65.44 a
10-32% 64.74 a 58.77b 67.36 a
32-56% 63.29 ab 61.06 ab 63.80 a
>56% 58.89 b 62.25ab 56.06 b
Infiltration 0-3% 32.25b No data 39.44 ns
3-10% 38.00a 33.12ns 37.34ns
10-32% 35.07 ab 33.29ns 38.35ns
32-56% 32.54b 32.27ns 37.03ns
>56% 31.60 b 31.38 ns 35.03 ns
Nutrient index 0-3% 23.05b No data 34.05a
3-10% 31.58a 27.03a 31.78a
10-32% 26.56 b 25.52 ab 33.96a
32-56% 25.24 b 26.22 ab 31.72a
>56% 21.68b 23.80b 22.1b
Landscape 0-3% 0.19c¢c No data 055a
organizationindex 3 00y, 0.45a 0.48a 0.49a
10-32% 0.38 ab 0.43 ab 0.56a
32-56% 0.35ab 0.43 ab 055a
>56% 0.28 bc 0.36b 0.22b
East 2522 a 25.33ab 3249 ab
Aspect NutrienyniRg West 2527a 2519 ab 3343 ab
South 2525a 24.01b 28.08b
North 26.35a 2694 a 37.38a
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Variables Stability index Infiltration index Nutrient Landscape
cycling index organization index
Stability index 1
Infiltration index 0.40* 1
Nutrient cycling index 0.57* 0.80* 1
L andscape organization 0.38* 0.58* 0.73* 1
index
Altitude -0.18* -0.24* -0.28* -0.24*
Slope gradient -0.30* -0.36* -0.42* -0.40*
Total yield 0.57* 0.70* 0.88* 0.69*
HP Y 0.58* 0.70* 0.87* 0.65*
Utilizable forage 0.53* 0.60* 0.76* 0.57*
Foliage cover 0.49* 0.66* 0.80* 0.72*
EC 0.37* 0.50* 0.64* 0.53*
pH -0.6 <0.10 -0.11 -0.08
Organic carbon % 0.32* 0.48* 0.66* 0.56*
Total nitrogen % 0.34* 0.51* 0.69* 0.60*
Extractable P 0.28* 0.39* 0.50* 0.45*
Exchangeable K 0.29* 0.45* 0.58* 0.56*
FLT 0.30* 0.44* 0.52* 0.38*
FET 0.39% 0.51* 0.65* 0.52*
TCFr | -0.39* -0.42* -0.63* -0.62*
CF>60mm -0.41* -0.37* -0.53* -0.50*
CF<60mm -0.20* -0.23* -0.43* -0.45*
Clay% -0.05 -0.06 0.19* 0.26*
Silt% 0.04 0.11 0.22* 0.25*
Sand% 0.01 -0.04 -0.25* -0.32%

Bulk density -0.36* -0.36* -0.62* -0.59*
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Vegetatio  Variable Bd SLP TY FC oC N S Infil NCI LOI EC FET
P 035
TY 060" -041°
FC 057" 048" 086"
oc 058* 037" 067"  069*
b N 057" 037" 068 073" 09"
<d§ s 056*  -056* 069" 070* 055* 055
£ Infil 033"  -040* 066" 065* 052 056 045"
2\ NCI 067"  -050* 091 072* 072* 073 071* 070°
~ Lol 052"  -040° 076" 073  061* 064* 058  064* 079
EC 038"  -031* 053" 062 062* 063* 048 044*  056* 039
FET 064* 033 068"  061* 053" 052* 060 051*  070°  049*  047*
CF>60  064* 039"  -59*  -56*  -51*  -51*  -56* -39 -60*  -48* -40 -54*
CF<60  061*  040*  -40°  -42*  -38*  -39*  -BI* A31*  49* -3 -3 5
P 0.30*
v 061 02
FC 063"  -030*  080°
oc 072*  -031* 054*  053*
N 074  -034* 056* 052* 09"
s 002 013 032* 005 005 003
Infil 026*  -025*  052* 038 037" .034* 003
8 NCI 053"  -025* 074 057" 058 | .086* 025*  073*
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Abstract.

In this research, to identify the functioning of the soil-landscape system and its effects on
plant growth for native rangeland, we investigated the relationships between soil properties and
Landscape Function Analysis (LFA) indices and between plant growth characteristics and LFA
indices. The resultsinterpreted based on statistical analysis and expert knowledge. This research
was carried out for a semi-arid rangeland in the Lar aquifer in Iran. Land stratification allowed
the study area to be subdivided into Land Units, according to specified criteria including
landform attributes (slope, aspect, and altitude), and vegetation type. A factorial model on the
basis of a completely randomized design was used to analyze the data collected from 236 land
units. The landscape function indices including nutrient cycling index, Infiltration index,
Stability index, and Landscape organization index were derived by various integrations of soil
surface attributes. Landscape attributes differed from one another in their effects on the different
landscape function indices. Increasing slope gradient significantly reduced all landscape
function indices as well as soil organic carbon and total nitrogen percentages. Slope class
exhibited highly significant interaction effects with vegetation type factors for stability, nutrient
cycling, and landscape organization indices. Aspect did not significantly affect stability,
infiltration, and landscape organization indices, but significantly affected the nutrient cycling
index. The Duncan test indicated that north aspect (shady side) had the highest mean value
(28.42) and south aspect the lowest mean value (25.57) for nutrient cycling index. These results
are consistent with the effects of aspect on total soil nitrogen and soil organic carbon percentage
for which the north aspect had the highest values. The values declined in the sequence east,
west, and south aspects respectively. This research indicates that the nature of native rangeland
plant communities and their measures of production are closely related to nutrient cycling index.

Key words: Landscape function analysis; landscape attributes; soil properties; rangelands.



