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Table 1. Correlation between environmental variables and PCA axes 1 and two

b slags i Sy g 93 H97e

Environmental variables Axis 1 Axis 2
SP 0.417% - 0.016™

OM 10.345% 0.216°
PH 0.419* 0.122"
N total -0.381°* - 0.068™
P total 0.328* 0.6

K total 0.372% 0.042°

BD 0.364°° 0.525°
Clay - 0.043™ 0.071™
Sand - 0.025™ - 0.034™

Silt 0.621° 0.029™

o IS e NS lo cixe /00 rhaws (o Glo gme /o) a0 e

ns: no significant difference and correlation significant level, respectively (p<0.01** ¢« p<0.05%)
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Figure 1. Ordination diagram of PCA for plots
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Figure 2. Ordination diagram of CCA for plots
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Table 2. Correlation between environmental variables and CCA axes land two

sk sl e S g 95 Hg7ee

Environmental variables Axis 1 Axis 2
SP (%) 0.734% - 0.004™
OM (%) -0.451% 0.044™
PH (1:1 H20) 0.5% 0,077
N (%) -0.502* - 0.087™

P (mgkg') _0.669* 0.7°

K (mg kg™ 0461 0.156™

BD (gem?) 0781 * 0.309°
Clay (%) -0.05™ 0.071™
Sand (%) _0.06™ - 0.066™
Silt (%) 0.795 ** 0.057™

o IS e NS o cine /00 rhaws (o Glo ge /o) a0 e
ns: no significant difference and correlation significant level, respectively (p<0.01%* « p<0.05%)

e gloog S 0 S a5 (Soped Sloosas oSile anglio =¥ Joar

Table 3. Results of mean comparison of physical and chemical soil properties in different groups

Physical and chemical soil Condition A Condition B Condition C  Condition D Sig.
PH (1:1 H20) 6.89+0.12b  6.96+0.14b  6.87+0.17b  7.33+0.13a  0.04"
OM (%) 3.3+0.14a 3+0.18a 3.1+0.15a 1.9+0.17b  0.001"
SP (%) 70+4.2a 37+3.7a 68+4.3a 48+3.6b 0.005""
N (%) 0.33+0.05a  0.32+#0.02a  0.34+0.07a  0.15+0.03b  0.01"
P (mg kg-1) 0.09£0.004a  0.08+0.005a  0.07+0.004a 0.02+0.002b  0.04°
Clay (%) 30+1.1a 30.242.1a 31.5+2.6a 30+1.6a 0.09™

Similar letters in each column indicate insignificant differences between groups. Numbers after + are the
standard error


http://yujs.yu.ac.ir/jzfr/article-1-24-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-15 ]

VoV

e 5l (ojg (S Llipgr (b)) i Saee 9 G0

S kS Sl 5l Js i)l (Bl (A 5 AF L )

Tk 2l 5l 8 Gole 4 s VL )b ol 2]

5 FUS2) sl axls 1) lade ool Lé 5 g

(Y Jgor

S5 £93 (o)
Fom s ob las @ by uily a5 s
5 P=rloeV) Le s g Sl )05 >
duolie gl o)l 0929 (5,0 gme LS| (P=+/+ - )
@lags Lie g g9 a5 ols plas 1 L 5 g9 S0l

aals dahis b 7 )b slzl 5lox Jlo & slacdl> o

liss Lé 5 g9 oy S (o 4y el 45285 gl -F Jgue

Table 4. Results of the ANOVA performed between groups in terms of diversity and richness

Ol S o 6oyl ax o O9o5)
Source df F Sig.
Simpson's Diversity Index 3 4.2 0.002"
Margalef's richness index 3 3.9 0.001"

S Yo g NS Hlo e /0D s o Glo g /0 ) maw o

ns: no significant difference and correlation significant level, respectively (p<0.01** ¢« p<0.05%)

Margalef's richness index

A: Project region/ 2010
B: Control region/ 2005
C: Control region/ 2010
D: Project region/ 2005

Simpson's Diversity Index

A: Project region/ 2010
B: Control region/ 2005
C: Control region/ 2010

D: Project region/ 2005
2 a
24 b
1.5
14
0.5
0 5T
A ] c D
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Figure 4. Result of mean comparison of Simpson's diversity and Margalef's richness indices in different

groups
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Abstract

Despite the implementation of watershed management projects over a wide area has long
history in Iran, but the quantitative assessment of these projects have been neglected. In this study,
the effects of watershed management project of Kalan-e-Eyvan in Ilam province from ecological
point of view (the relation of vegetation composition with physicochemical soil properties) were
investigated. In doing so, four status of watersheds were assessed, namely, status A (implemented
area after 5 years in 2010), status B (the witness area without implementation of plan in 2005),
status C (the witness area without implementation of plan in 2010) and status D (the area A before
implementation of the project in 2005). The results showed that plant species in four statuses were
classified into two groups based upon Canonical Correspondence Analysis (CCA) and the species
in A, B and C statuses were mostly perennial classified as climax stage species. The results showed
a floristic similarity between planed and control areas after 5 yearsturned out. There werea clear
differences regarding to vegetation composition, nutrient and saturation percentage (SP) between
the area after and before plan implementation. The results of one-way ANOVA indicated
significant differences regarding to diversity and richness between four statuses. The results of
Duncan-Test showed that the implementation of watershed management project has caused
increasing in diversity and richness in planned areas in comparison with non-planned watershed

management ones.

Keywords: Ecological assessment, Watershed management, Species diversity and richness, Soil

attributes
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