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Figure 2- A picture from improvement area and instructed contour trenching

Cn.w‘bé;Wﬁj“)%}é&d)b)f‘éd‘ﬁM}b&iéﬁﬁh&—vg}&i
Figure 3- Exclosure and grazed area that separated by fencing

Vo aibie Jiig Cumdy 4 an s Lol Aol (F
dor s b b Sl s Jsb  as a5 ks o 5l
MW}Wﬁ@gﬁfoﬁuﬁ\x@
as b gm0 e VWY el kel O e
Baghestano et al., 2007; Vahidnia et al., 2016; )
el s ads a5 .(Beghestani, 2008
SLsons (WS g soss (SN o wb
barg bl e cals yep S aoys 5 o
5 s cul , S e SO a8 e s 4
SN YO (Hlas) adkate 2 o Sl 4 ar 55 b aiman

o sl )
S ols paged AYAA JLe sl 5 5 Cuigua)l o
Cow) adlete a5 (e Sle c V0 Ges) e S
A S gose 4l el (SNl 5 65 o
(e Vo Jols b ez VXY OO YO slaw adlats
4 Sl g sl o (Solatagn— olar & pon
Wome VY ) o g 5o (S0 85 e VY S b
Vo VYe) Gt Cgm 5o dses 6500 5 (Wse
Dl 655 0 St Ligad axks S Bl 4 (w5a
JSa) ols JSCas 1) wped anks YO ool Lo 5 sl



YV

NCTAPI RS- T3 P VG Oy VR S g | Y E L S PR
Ly paisel Ol Jsloe g5 4 Ol LB el
TR T G G NPt W PRS- PN ERN LEIM
Jafari haghighi, ) wos o Se3lwl (5 e seils

.(2003

Vooolad ¥4 ala olal 0ble 5 e Olidies ale 4 2

(s p e Adlate aw 3 Colg o e s cuils
Slam (S baise dx 5 ao Jols S 45 VO
e S Bl 4o S Sas 5 gsleaslil
g Gl oS o8l ek gl sl
s e S dsl S Gles Olosas Jdous
JS 05s s SN 5 Sy s, & uﬂ oS o&alesl

b 5,50 sbls o R R 35 oSl s Job e bad s e =¥ Je
Figure 4- Distribution of sample plots along perpendicular transects in the study areas

A eolan) YO ases

b b s il B iy My ) o s
ol el e s ) K Jse 55 g
el 5 63 Ollae \ Jpua (i ) 5 Jes
Dol 9 CE... dly o .,\Jy wJ\JQ\ el 6:-’)’\'4\ Slles
2 G ol F rimed el ol g0 S b5 kS
il e Clb (2ol Oldas 5 55 las o

salizal b bosls oo Jlo 5 ) (aesls Jdow sl

o AT A ) D a8 salS (505
Sl oRaa 5 basls oo s Jl 5 51 plised! )
Ghla s sy WL el BT sl
(B i a0 o Bl e Gl 5 s
bt Slosas L csd Sy o Kon oS e
ot s3] e Seed 505) 31 Sl
b Sns ol K p oSl aglie 5 s Gl
salizal STy b, Siles aeslis oy ga3) 51 ods s
SPSS Ll S5l 5l Wesls Judow sl o S



e Oleo 2> (B 2 SR R

YVvY

andlas 3 )00 gble &S 5 oS Cords -\ oo
Tablel- Quantitative and qualitative status of the studied areas
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Table2- Analysis of variance of chemical soil properties and other environmental parameters
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Table3- Duncan's multiple range test of chemical soil properties and other environmental parameters
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Table4- Results of pearson correlation between environmental parameters and soil properties
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Abstract

Different rangeland management measures such as fencing and improvement can provide the
potential for their restoration. This study aimed to investigate the effect of a range of rangeland
management measures including fencing, remediation, and grazing on some soil properties in
the rangelands of Kurdistan province. We established 25 plots of 1x1 m2 each along two
transects with 240 m length (120 m perpendicular to the slope and 120 m parallel to the slope).
At each plot center, soil samples (0-15 cm depth) were taken, together with other attributes
comprising litter, vegetation, bare soil, and gravel percentages. This resulted in 75 soil samples
from three study areas. Furthermore, some chemical soil properties were analyzed in the
laboratory after drying and preparing the soil samples. We used one-way analysis of variance
(ANOVA) to analyze the data, as well as Pearson correlation to study the relationship between
the parameters. Results revealed statistically significant differences in some soil properties
amongst the study areas. In addition, the amount of soil carbon (1.94%), nitrogen (0.205%), C/N
ratio (9.48), phosphorus (288mg/kg) and potassium (129 mg/kg) showed the highest rates in the
improvement area, whereas all those parameters including carbon (1.25%), nitrogen (0.179%),
C/N ratio (7), phosphorus (170mg/kg) and potassium (75 mg/kg) showed the lowest rate across
the grazing rangeland. Further, pH (8.27) and EC (174 us/cm) showed the highest levels in the
grazing area. The results of the Pearson correlation showed that the percentage of vegetation
was significantly and positively related to all soil properties except pH and Ec. In addition, bare
soil and gravel percentages indicated a significant negative relationship with soil carbon,
nitrogen, phosphorus, and potassium. We conclude that fencing and rangeland remediation
treatments can enable significant positive effects on soil nutrients that are essential for plants.
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