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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
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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

Gl slaog S ot 3 1955 i 5 95 ] oSl sl 4 —F S

Figure 4. Result of mean comparison of Simpson's diversity and Margalef's richness indices in different

groups


https://yujs.yu.ac.ir/jzfr/article-1-24-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

VoY

WA i 5 5l /s o3lasdl Jg! JUol 515 oSy lipin alo

039 bl G (S UKD o) (Vg iz
iy oS 5 a8 ol i alo gk gl
5 adsl ol 4 (g losamul 035 sz 5l oy 2LS
Wl S did,cawdl slodieS 5 ouls oy WS lendS
Tarrega er ) asog odel o (& SGb) atags & g0t
00 Bio canslials Ll e o S5 (al., 2009
S 5l W0 ,S o laiel s 8 lo..\m WXidgs
Sl 5l G Candy yo ailaie 5 vall sble alS
sl conl Sy CCA JUT (wlowl 1 039
el oy 23530 adlaie 5Ll s 0t ploxil (slaoss
Sl S23slsST slaaisS 0,5 (o) 5l aslllas ol o
Sdbl Blogas L akl) o alS ids b))
b s SualsST clodisS 05,5 e ous ol
5 Seelr o (s 45 S, glra baisS 5l g S
A o Cawd Ay ddhaie Coxdg 3l (6 5 ledol LB
JUrS XU RN JE AR
39 09— 00ld Caid (g Bu,>) oing, 4 aly
a5 015 3525 SuislsST sladisS 05,5 sl Cae
Ngs oo oBing; Sy oSl Lylyl Sy aigSais
olis B&jlate —aoday U1 mls (Barnes, 1998)
059,— &l =) Copae ez bl e na S ol
—olie ol (VYA g VYAT) salis g (5,000l

G A g Sy
a5 adboud slojlala (e (St 95 o9l W
el e 50 5l (54 Bls—isay 039l |,
Aol aazgi by wloo )5 (Byme (e (daesmaans;
Slasi 5 CLL o 515 sle iz sleaiss 51 (s ks
(e 5 slazsyo (55,0 455 VAP Lag ] 5l ol
«(Al-Yassin, 2004) cwl 423,518 5000 Loz s
Jodly 9 JKiz Condg 5l SLS calid g adlllas
4 $y900 e Spytabip jeliteds T Jxdll g o5l
5 00baz g a8 Gl 4 (53 aliwlie 45 sy g
50wl Bgasme die) (! )0 B9z g0 DleMbl
sl 00 adly )] 4o aislllans ge A dlate 45 S
ALl b b 65l 5 (ol GladisS Cosszge
oSladS Cun g 5l Lo Iz () g Cawl 0uls axlge
zols aoloas ouinS (600l e 4y g 0ad )5 0g>
S lonl lossy ol a8 ol Lad Beios ol
Wl ABls S g pattie Ol S Sleogas
G5l sl ol) e sloossn b ool p5Y 1A
Sl 51 claans b 00,5 Iy S ol 5
wle L slivl) )0 22l G5 by oo
A4S el ) e 4255 Lol el 0 plol _xds
Sl Ol @byl 4z 5l 5 us Sacis Sleladl

4_3 C_wl) (}\))_T o.)La._..q‘ 0‘5_’@" L:oo)b.» U"‘ LS'l)))‘


https://yujs.yu.ac.ir/jzfr/article-1-24-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

Vo

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

Alessandro, 2003; Aerz, 1996; Brosofske et )

(al., 2001

5 Jed g aels sblie s S oS ol ol b
Sl 5l e a Sl (55568 Al )b !
=S P 85y = Ml e s Al (il o)l )b
S Slogas S p g b g ee5 ¢ (BLS e
Slas 5l oo Ll S anaulasl as 5l
Oiigy 0 (gl OS] cely g oog S Gl
(Gough, 2000; Sebastia, 2004) 545 o 2LS
9 @Lw-—w A0 )0 ope J=le S ana
@ alize (ol Conles 4z 5 el oS S35 5
el 6l Aol (n e g el Sgliie anacul
iz ol g b |y sl Y B F sg0 LS
ol sllas s 5 ] ol 3 i alis 55
G=td ol i a4 g L (VYR ool > ls)
S Oly=ean @l a5 0,5 ol s o0
3 @loap)l i Wlgh oo (e p Cu pahe Sl S,
Slogas 9 S alerd (58 Sloogas 3
Sl g £95 Lo sl ail andls S )5l
i)l 5 oyt wiz slag bl 0 p)l5 5 g (slaigS
il el e LS Wisie sbp,b es

Sleoje> cole Cupie )0 Wl oo Biod (pl @S

P—ate iy eiae SIS 03g sl 5l 3
3 el 05 sl 51 B 51 S el o (s 50l
05)5 et 30 BLS sleasss lid 5 g9 anlllas
Bble aS ol oolo Ll e 515 10 SG5elsST slodssS
5 95,0 555 g ol osaze 59 VL ool L
2 wized el YL o] 0 55 oldé polic ol
4S5 09 YL laigs Sle g g9 Ol 295
Heydari & )s)ls sl o> gdow gl b
5 6l pgare o35 oosL 5 (Mahdavi, 2009
O oS e pliee ) 03gn il 5l S adlase
o=l s OYAL (g 00) casdls ol 8 g Gﬂ oslo
Gblw jo el caghb, aoyo aS ol las Gbss
Soloe j5ban 25k 2l ) G Candg 5 wals
ot ol sl 03g 75l (slyzl 5l L o Sl xty
9 oSS JeStd 5 00y Slagzge ol 4335 )3 g
5 lisy Slasin jl cosb, o)l S gpulol>
(58) sl SLS (5,0 sla i Sly sans el
adlaie 0 g g YU Lol e 5l SO IU.(VWAD
Segby o) (599 Y b 2l 5l e g el
SLadisS 09,5 oy p 5 (VYAD) (o) e el gl
Ol S sl a4y o3I 0lse sl 0,0 50 S5lsST
Sk, B R ol plide cdbws ogas

ales, S 0 ST alS gy (iiSTy o oS 5w,


https://yujs.yu.ac.ir/jzfr/article-1-24-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

Voo
WAY Glawsl g 5ler /gl o yleds] Jgl Jlwl o815 sla SR wolindin alxo
L s loogs 5ol (SisSz gmyyt 9 5]

..\...ul.t ..\.dbo )L..m.t GDLS u.......uy ua.‘>Lw )| oolazwl

&lw
oo YV - el ol olKitsls S Lail . 65,5La8 S pole VTFA | ol ol

abisbl O S &lhe o asmmedens) Jalss b b3, s ol o5lipg loog,S cresd AYAD o s 0>

(0P WO (grmb gl 0uSiiils (S olRANs wl )l culits 8

‘P AY ‘UL».wQ)S oKiils uwa.u‘ Sk uuw 9 u.wj.w AYAD ‘P ‘Lsss.lb‘.w

AP VY (Y (S5l g Gagh aeldad (LS sl 04>

o VY b gl 0uSCalS «puyke o5 olE2Sls

ey slryb daecan; g golaidl cloxl Ol il Sbsl AYAA 8 dSS56 5 oz (O wp (Slop
M-27 (Y--YV)Y
Aerz, M. & Zayed, A.1996. Effect of environment factors on the flora of alluvial fans southern
Sina. Journal of Arid Environment, 32: 431- 440.

Alessandro, P. & Marcello, T. 2003. Ecological profiles of wetland plant species in the northern
Apennines (N. Italy). Journal of Limnology, 62(1): 71-78.

Al-Yassin, A. 2004. Under Sky Land. Samarkand Press, 200 pp.
Barnes, B.V., Zak, D.R. & Spurr, S.H. 1998. Forest Ecology. John Wiley and Sons Inc, New York.

Brosofske, K.D., Chen, J. & Crow, T.R. 2001. Understory vegetation and site factors : implications
for a managed Wisconsin landscape. Forest Ecology and Management, 146(1): 75-87.


https://yujs.yu.ac.ir/jzfr/article-1-24-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

e IOl (ojg (S5 Llipgr (b)) i Sae 9 G0

Gough, L., Shaver, G. R., Carroll, J., Royer, D. L. & Laundre, J. A. 2000. Vascular plant species

richness in Alaskan arctic tundra: The importance of soil pH. Journal of Ecology, 88(1): 54-66.

Heydari, M. & Mahdavi, A. 2009. The survey of plant species diversity and richness between
ecological species groups, (Zagros ecosystem, Ilam). Asian Journal of Applied Sciences, 9(4):

745-751.

Maranon, T., Ajbilou, R., Ojeda, F. & Arroya, J. 1999. Biodiversity of woody species in oak
woodland of southern Spain and northern Morocco. Forest Ecology and Management, 115(2):

147-156.

Radwan, A. 1999. Flood analysis and mitigation for an area in Jordan, Journal of Water Resources

and Management, 125(3): 170-177.

Tarrega, C.T. & Garcia-Tejero, M. 2009. Abandonment and management in Spanish dehesa
systems: Effects on soil features and plant species richness and composition. Forest Ecology and

Management, 257: 731-738.

Witte, P.M. 2002. The descriptive capacity of ecological plant species group. Plant Ecology, 162:
199-213.


https://yujs.yu.ac.ir/jzfr/article-1-24-fa.html

[ Downloaded from yujs.yu.ac.ir on 2025-12-06 ]

107
Journal of Zagros Forests Researche, 1(1), Spring & Summer, 2014

Ecological assessment of watershed management projects based on vegetation
composition and physicochemical soil properties (case study: Eyvan city, Ilam
Province)

Mehdi Heidari !, Ali Mahdavi""

!Assistant Professor, Department of Forest Sciences, University of Ilam, Ilam, Iran
“Corresponding author, E-mail address: a_amoli646 @yahoo.com

(Received: 25.09.2013 - Accepted: 2014.07.8 )

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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