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Background and Objective: Environmental pollution caused by industrial
activities has become a major threat to natural ecosystems, particularly through the
contamination of water, soil, and air. Among these activities, cement production
and the exploitation of associated limestone and marl mines have substantial
environmental impacts. Mining and cement manufacturing contribute to the
degradation of natural ecosystems, including rangelands, forests, and agricultural
lands, while also threatening surface and groundwater quality. These activities
endanger plant and animal biodiversity, particularly medicinal plant species, disrupt
agricultural and livestock production, and ultimately reduce the quality of life for
local communities. Therefore, this study aimed to evaluate selected soil chemical
and biological properties in mining-disturbed lands surrounding the Torbat-e Jam
Cement Factory.

Methodology: This study was conducted in 2022 in rangelands and mining-
disturbed areas adjacent to the Torbat-e Jam Cement Factory in Khorasan Razavi
Province, Iran. Four mining-disturbed sites were selected: Mountain Fall, Warizeh
Sangi, Road Construction, and a marl mining area. An undisturbed rangeland served
as the control site. Within each area, five sampling sites were established, and three
randomly located transects were laid out at each site, resulting in a total of 45
transects. Along each transect, 1 m? quadrats were placed at 10-m intervals. Soil
samples were collected from two depths (0-20 cm and 20—40 cm) to determine soil
chemical properties, biological activity, and macronutrient concentrations.
Results: Soil potassium concentration at the 20-40 cm depth was significantly
higher (4.86%) than at the 0-20 cm depth, whereas soil electrical conductivity was
significantly lower (3.37%) at the deeper layer. The abundance of soil
microorganisms, including mycorrhizal fungi and both aerobic and anaerobic
bacteria, was significantly greater in the control area than in the mining-disturbed
sites. Soil organic matter and available phosphorus declined significantly in
response to mining activities. Although soil pH varied only slightly (less than one
pH unit) across the study sites, the highest pH values were recorded in the Warizeh
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Sangi site at both sampling depths and in the Road Construction site at the 20—40
cm depth, indicating a shift toward more alkaline conditions. In contrast, the lowest
soil pH was observed in the control area at the 2040 cm depth, where the pH
remained below 7.4.

Conclusion: The findings indicate that soil depth had only a limited influence on
the measured soil properties, whereas mining disturbance significantly affected
most of the evaluated variables. The control site supported substantially higher
populations of soil microorganisms than the mining-disturbed areas, while soil
organic matter and available phosphorus were markedly reduced as a consequence
of mining activities. These results highlight the detrimental effects of mining on soil
quality and biological functioning. Accordingly, implementing effective soil
reclamation and ecological restoration programs in mined lands is strongly
recommended. Furthermore, regulatory frameworks should require mining
operators and cement companies to rehabilitate and restore disturbed areas
following the completion of mining operations.

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

Cite this article: Abdi Tazik, S., A. Sepehri, M. Farzam, M. Sadat Azimi, 2026. The impact of mining activities on
biological and chemical properties of the soil of pastures adjacent to the West Asia Cement Factory in Torbat-¢ Jam.
Journal of Rangeland, 20(1): 84-96.

@ ® © The Author(s). DOR: 20.1001.1.20080891.1405.20.1.2.2
By Publisher: Iranian Society for Range Management

AD


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

Yeeh—eAd) i olo LLS X j ”

YIVE-0-TA Sy sl LS

3 ol A5 jglmo @5l p0 S ol 9 S 5elgw Slaogas S p 3 oo el 5T
placuy 5o Luwl

" soatie Slobw 5530 5" ol 8 dezxo (g e JOle 36 (g dprs

bl ol (T ST re i 5 55,5l psle olSils s o5 5 550 Sl gy S ke 05,5 e e (i 5 sl (55 symils
saeid_abditazik@yahoo.com

Ol 5 S b lio 5 55,5LaS pole oSty (1o 55uT 5 @550 0aSLils (5 50 Sy e 09,8 Sl ¢ Jytane 0dba i T

Ol i gt gwgd 8 sREl (i) bass g (g molie caSLisls (8,8 ul g & 0 05,5 obewl v

Dl S T srl qlio 5 555lS polle olils s logesul 5 o5 e eaSasls e 50 e 09,8 Jleils T

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

o..\.'gs_g alio OleMb!
B S iy by e glae s sl dawly lsa g S ol (Fogll 034 0l :dod g adsl o g9

o)) ool b iy folas 5l 651050 0 g loww 9gi Caio sl 0o Lo Cads 5l o
(6,5 5 2LS slaaisS Slo oldl s 4 o ) ol slo,hw g basior o Ol CoiS Gags
debue Ll (528 o 5l (S jokar 5 (6590l 5 (55,9LaS Slacudlad wugs 5 (2l LS Logas
ool 5 Lo adgy Dol IS 6310l 5w o slecodled e sboasly 5l cdlaie uSLe gl (S
Sg 5 lerd Sloogas (S p adllae Bus b pol> Gudios ogyenl gy sledar oI L sy
&.fﬁ)ib\) g0 ngb/um );l B .ﬁL‘>w).> uLo.o.u dJL‘>)lS g.ﬁl).lo‘ 0 54).70 L;ab‘ B S

Glolie Jals (5505 ytma 3] 2 o o5 Sl oz b ol 59, ool il 5 Bl ol
Obe e 55U Co ddlaie 5 (gjlwosl 1 LGU slao g ylg «gglS e e (S (sloo 3 jlg 0sS i3
5 Culw g (bl 51 SO o j0 008 )5 3 anslie 590 dall ddlaie S LS 0 a5 wal 4§ s
oSl Job )0 0008 e (Gl O legoome) oSl s Bolad odgame aw Colw ;2 0
eon Sar daale galed p3 Wal e [0Sy sy Ve Jeld b o e SO slac
LY gV U ya0 Gos 90 5l (5,00 paigel « S g5l yolie 5 cius) slocodled ( olood Oliogas
L8 O)ge ja il T

A S o gile Fr B Ve Gae 0 S el (liee a5 wsls lis Lol> imgh sleaidly igols
Gos o S (S aSl culas g yiion do)yo FIAP s 4 g (g)lo s jokay e 8l Vo U jae Ges
D51 yiaS Loy YIVY (lie as g g)lo sime johay o il Vo U jao Bos 4y Cond o il T2 LY
ol adhie ;3 (S5l 5 63192 LGS 5 1 sSee lag B Jold) S1 slapacils )l Soe colud
sloels sl L (S jand g Gﬂ osle a0 09 yitin (5 l0 sine Hohay 00l (55l5 Hare 3lolie 4y Cpns
S « S pH Glilug ol gaiod [0 a8l (mals g)lo sxe jslay ol ddlaie dy Cod (59l5 yons
o Beas g0 ;B 0 (Siw ojylg ddlaie 0 S pH e 0 50 wezg ol b ogs Sl seS g 52l

gy, = JolS i

Y oslos Yo als 160

VRSV ALY el gt

VECS 0N iy g g yb
VE-F1ONVY iy gl

gl slaojly
Sy,
d3,95 g B

“5515")4:.9

WSS gl

AP


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

30 9 Cubls 0ezg e le T U Ve o )0 (gilwosl> ddaie 5 e il T LY. 5 e b Y U
5% 5 sald adlaie )3 55 S pH (l5ae (058 28 iy o8 (2Ll Caens 4 S pH (3ble 0
S (5,10 paige Bos g a4l (pl o S pH 5w a5 (5,0l 0l svalie e Bl T B Y Gee
e VIT 5l

rgere Oz 00l oy Dlao (50 paiged Goe Jl ol Geiod slaaidly (ulal 5 g S A
iee 45 sk 18T L5 adlle 5,50 oK Ll Co wod sy Slio sdas Ll 55
Slos i @)lo e Hobar ool (ol Gane Bblis 4y S wals adlate )3 S lapenil s S
&29 518 9 3l D)ge oad Gl e Gblie 3 S clal Slles 45 35800 Sleiinn o) ()
bl T polee Setls s 3l g eslonms Selgs Sl IS smman )5 ala Vb 5 lglS ane b 53,5
S sl g |

SL ot 5 Sidslon Sloogas S @slS o lacdlis 15T N F 0 aslic Slola s alh o s e o i Sl sous 3Ll
AF-AT (DY - (@0 placo s o Lol Gy lows a5 ,57 jglona @il e

DOR: 20.1001.1.20080891.1405.20.1.2.2
BY SBorws ©

Oyl 6l o ade razeil 1 bl

AY


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

Oe 5 S50 gons [ S s lond 9 (S elom Sluogas (B w59l e geudled 5T

st g (Sogll sl e (23l 4 ohug 4z g 9,0 5]
s g sl pane (aometans ) © 5 SIS S
e Sl ol SRS 5 2alS sle g, lalis ]
Q) Sy o0 Sl (55972 5 )
Ce BT ey n Caz 0 goasie glagasly
wd)F 13 gl 0)9e S Slogad n glS o
$Said Sloogas oy n & Olgie dhor o1 5l a8 e
STy S Gndideli 5 (S8 Hozes SB
o Jisas s JT oS 5 EC pH wiile S larss
Slils polie 4 SB _Sagll e S gsilol>
S SlapilE)lySan 2 sslpane 23l 5 e
15 Y 5 VA 5 WV) 5,5 o,Lil lag,l6 5 lacs 25Ty wile
oy 0 (V1) lKen 5 gail bls)l (en
3 S ol)d (Sonnd g Sl gles a5 Wil azgise
Oeizad gy anld ddlaio 5| iy 0ulds (olS jore dilnie
3o (59l yame dibate ,8 55 S JT S g pH polie
20 0 90l 5| a8 (g lo ime jsboas lag] dalllas o,
Flsnn & (V19) e 5 Jlg ol o500 oo
S e adlaie SB Sliogas n 55l Gane culled
5 (55)9laS (e 9 el 9 Jore o elans S15) o
as ol plas byl mls s, cud 2ol ddhaie
w0dds (5alS e dihie o gl J&> 4 EC pH
Giad g peliy (0395) (M3 polie jlade 5 i3Sl
OHan g KI5 (6,00 Lipgh 0 cwl 4Bl als
blie y3 aLS (g sl 5,5 Jalse (V- YY)
odes 9 (S9lS Jalge g ool 18 o) p 3550 1, (S
S oSl S gl aiile (2LS iy Sl 2 i3
Qs bl b, ois yods 1 ) S alieds § S ]
1243 S5 Blin ;5 s S ke 5 Lol 45
o O NP RICR NSRS st
~pome Slilae il axdllae b (Y- YF) (g yhnr ppu
Bl g5 GLé 5 985 (LS Adg Sk 0 555
s ddbaie g0 i sl (50, ConS gy jase Sl b
alols 10 (6,50 g (are 503 (Gyke B0+ alols jo
2,5 GBSl (6 )8 prigas gz (e 5l 559) (5 VO ¢
i peh) olS lap s ST a5 sls ol gy lalllas
S0y adlaie )3 (Glazis ) g o5 sl — (i)

AA

doddo

Flas aie) ;o ol OISie L 554 uLep
Lok 5 site BT 4S5 5bas sl 59 amaiens
5 9 WA S eSberge Koo g Gl Cdl o]
smns a5 0,55 i 5 s e o
9 absS 50 ormb (LS Glagide pois (V) 09 o
wanb o Sl slagsygws 51 ool s LS
ST Alos S ot gmins |) (ornb lapinnnssS
5 b 5o glye o 55 (b SlaptunngSt 033
oo i g loasio o Ol CudsS agd Gizen 5 &)l5
5 oS glawiss Sl olidl Jhs 4 (e ny o
sodld wag 5 g bl logas (sl
Lalpd 08 o 5l S ek 5 iamals 5 s50laS
sloasly alox 5l aihie (Sl gl (Sw) selas
Slediay olee wlas! jas 5 0 o lc s i
(VF 5 VF) wigy 0

«odlae Sudlad 5l (AU ool gy o 50 ey
Oladon (sl 655 e rreuns ) OIS 5l (S
LE e oblS iy, Jeedly a5 wlols olas
Bl er 10 (V) sl Sail s 00l (olS are
bl Joily aslllas )3 (V410) Gl ea 5 (5,Ka
S WS Glpe Sew ey Gone slaalbl o plalS
spbar Folsr albl jo ol ged 5 Lo gla,gss
b leasls (nl g 0 3ble nlo 5l 2eS ()ls e
il al3l baalbl uile g ke pms iyl

B e Y e kS 4 gl
S 9 lerd ( Sojd Sleogad n Sl oS o
oo Jole 31 a5 plié ol &5z p eizen 5 S
(F) el JIAF 130 cconl bapingwsST codl Laa> o
slacdls 5l ol Saxe glroan¥T 4 S Syl
odd has plez gl )3 e Jdame S (595 e
Bl 0 laaridf 5| ladl LK b 51 Q) el
O 3y 09 slasls 5l s BB i sl pae
axog slaly S| sslS e 095l 5 00,5 o mals
Cand S35 ATV 39800 s (5,525 2 (soladl
) Lo 4 poe yole @alio 51 (o (S9lS pane 09 sl &S
ool M BB ¢ o 31,15 g g 5 adgs o Tl


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

1F:0 o)Loa:: AL 099 ‘C_’f)_o

g, 9 dlgo

Sblie g @lye 00g9azma 31 ¥ Jlo 3 (paghy
A plosil plar a5 lags A5 jlome o0l (59l5 (yome
o 5o ol Slasine b sy plams A5l
BT 5 az o ¥0 5 (Sp0 Job &5l VA 5 adds VY
RS orr SreskS WY o bk e Az VY
ol 4 (S )0 plruy Ol el @yl okl
3leoloaw adgi adgl slge canl axdly il LS Y- -
5 1 s 5l s yioskeS YO alols o oS Sase
Olor 395 lorw €95 9 S9do0 atd Sanl a3)S
O JS8) ol 555 50 e a Sk 4 Yo
5 S0 o @f Jleb adbie b slash cqx
b ooy Si w0f 0l gabail ulul p ddlaie o l3)
el o oo YPY 4l S0l eSilo

ds odgazo 1 S 1o 50 c0ads (55l oo 3blie Cirg
(Sl O legorme) (Solas jobay (5,00 O+ oSl
e e S Sl eSdl 5 Job 5o 03,5 i
53 oY Wb s K0S | s )0 Sl
ol i Lyl i b gbls o oSl 5 colad a5 ol
by Al LSy o b Jled s (polae jo 5 515 550
Sleogar (ow)n Sz daiole (led 3 0 S

Aq

oS Sl sae ssba cane 5l 590 ddlaie 4y S are
999
e Slhles (b jo o5 bl 5l (S
&lyo wonl oads Jlpds gt o] alS ids
G52y Sl Gl o plrca i Gloge a5l SILI
opa ol 534S el Sal i solS e jslaien
g ol ol b sl 0als plowil (oS loany Sl

2 2 S 3 Jele Aalllan 5 Sl (o) San L
7 (22 )3 S (Siglem g pleend Sliogas
S plrcus oless GBS GLbl e snd
oS 59z Mzl oS sl 55 5LLs . plowl (g5lS me
SE GpunilEy)ls)Soe Loz wallaie 2T il
Al S ol pelie (Fp g Jlesle rizmen
el Ll gleeslr g sslipane slac Il

oor & azg by Sl ool Lulul

Sl ead o ol bz wibie SISy
UL Glaiedy) oogamme aw ol 2 50 5 (595 o
‘055 ‘J.u).b) J.aL....: ol wj:;ﬁ é.‘ol...a .A.lo)f Ll
)l (5“’[" (_gl.m)a)b ‘djlfu.\m O L;w (_gl.m)a)b
345 Wag b pome il cou aihie 5 (gjlwosl>
dazgi bawid 3 18 annlie 0,50 wall ddleie G LS


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

Oe 5 S50 gons [ S s lond 9 (S elom Sluogas (B w59l e geudled 5T

oilesl sl uilyly (315355 51 el 51 g
O 10 S 0 40355 7 b Loluol 5 sdel s a5 sloosls
5l s 5 solizl b ol LelS (sl sl b I o
wsd S 18 s g 4y 0,90 Minitab 17 (gLl
gl 53 LSD (5031 5l oalictl b 55 lacpuSilin dnnlie
RGN ES IRV T8

a9 S0 oo
2 OB Shas ols lis beosls il slg 45520 gl
E=21V) Cwl logme 1h)sSee slag B Conex
5255850 lag B Comea (n b 455 pobar () Jso2)
sald dibie 0SB S e 0 e Voo Gl @
o,ls 4l walain ol 51 gy (Y Jgoz) ol cnnline
8 Gam ady 0 S p)S e 0 s VAP L (S
dilate 93 )0 5 15 )5S0 lag B Cumaz o S 285
Ol 00 A5 5ba Clls S5z g 055 By 5 ()le e
£S5 2,0 A0l saS oz B ) oo cdilais 50
Sorex p O Sl Grizes (Y o) 0 SB
(O Joaz) =+1+1) wd jlosne 5lea slas S
4 Gl Gyl Camer (pyiien &S oS e
wols aibie ;5 SB oS a5 Sk YEFFY ol
oju,ls 4l cdidlais cpl 51 o (Y Jgaz) 00,5 cnnline
G ad, ;0 S p)S e 0 SLYRPY L (S
90 00 58 Sl Slas S Conez (eS8 S I8
A )sbod (Ald 352y 095 By 9 (pple e et
S Ghler oSk Corer bl 9ol o
2 ole (¥ Jga2) 39 S o5 a0 50 8L ¥
Mg Silsrg s S Conez p e Sl
s alie &5 Sjg0 p () Jgo2) =01 )) w8
S ySl 5 s sl Corex lp ol
Olie & Silsme Sl S Cumez (n i «(slse
oaplive vali adhie o S o5 2 0 o xSLYee .
391 (5 lwoslz axb ilie pl 5l o Lol (Y Jgoz) ol
PSB85 6 iShV e o B Corex b aS
LG SL Corexr (nieS W8S I3 gan 4,
(Clls dgg Hle Game adlale 0 S gllses

%

2 O97se Spacy 59,0 yolis 5 (Fem) alond
y.-f- 9 )M—Y’ Gos 90 )‘ 6)‘0)34.35.«3 Sl
4 3l g « S pH g EC 0 (5 S 05lasl g
5 3,5m il 53 10 olae (silonsle] 5 bl JS
Ol ol 50503ll e pH 5 o BC Loy ool 5
(YA) 23,5 5 uSoslail S = Sy g, a0 JT cp)S
0395 b o 1) edd (455 diged 0,5 90 4T Ojso oy
V7 g olagSies memliy il oo Ve G g i) Ve
| RIRCIR VAP VISRRVIK S5 JEN VIR VOV K PO PO N J 0N
Sogo Jol5 jelkay (1iSTg B ol ools 1,8 o9 5 adds
©) JxS oliws 51 (3955 Oliee et Sl 005
bdigad ()59, 4y Tl & & 50 oy sl eoliul
25 8430, plosl Lelé Sy 5050 el Jslona 5l oolizl b
‘Libtbyo.) o 03 J»al?- ‘n9.»..)9.o—l s).\.la.b U"’ﬁ) A S 41?-).0
Oy ke ol alese o g ad Jhas Slosel &
sl @ rSoilwl lul 2 g Gl 5 o9, 4 ladiges
5heoliinl b ojo aud ol 00,5 dwlre «Sligel
45 O ygo s b dlore (V0) egidg Sl ol
[y digos 31 g Vo o3l 4y cdiged 55).1'"‘;}.‘.5) 3o
S5y 1y oBws loglas g iy, abgpe G 5o
40 blasl b ogesls 1,8 (POg) Slawd clale 5 ,.5050ul
Slawd clale Bools jlad ] read asSs 5 o0ls 1,3 olSiws
3oolainl b 5 peliy (e 00,8 atuine diged o
&S iy ol b asie (VF) egid puld oS
s dlad Ol b igas 638 S5 50 95290 O
2 OB AL P o v9zse 318 Sog e
Jiss oail Sl 4y 5 4zl 2lS e Sl e
Lol Coles 5o dise] jo 4Kl > @ lags! g was
AW (55,0 g aad 5Ll clls a4 (65,3 yols s 511G
Coond langi £20U zae Job &g (JWl ol o 0o
G Sojlail jalatads .0yo 5 (6 T oslail olKiws HguSiuogu8
slas 5L o155 (AM) 1355800 )5 slackes oS5
P9y 5 el CBls p ST slaaisas o 3lseis 5 5lse
CFU: Colony-Forming Unit | JelS" olaws b les
OV 0) u oolawl


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

1P+ ) oyl Y+ 0,90 & yo

Sl Gilsre b S Cusex wilaie ol o 4S5, 5bas
(Y Jgaz) cdp pla S )5 0 50 6 pSLV e

axlllan 0590 Wlao (il )lg 41325 ) Jgur

R lade lado Slade T ORRYY a0
. . . 4 ! s, sl st s st - Oyl 2o
Ol Hd el (Jlesl - ] ' S golsT
1325950 $ilee Sileds
. . NEAT . v VIAVERAFYY  AVYYVY. ..
vV VI8 YAQq NS o -IVES TaSVEY . . FEYA NS £ o
<J-$A YIvY YV JJVA JeFA OFVE £ AVAYY VA 50 $Y. - A KX | S5
ofe e - .
Lys. s rvs AT LfaNEDS AR VOOBY -+ - 1 Yoo Yoy ) 6N riges Gos
ns
ooy . e feeX -(Sa
RN YIEYTS L eea™ YY) YRAOYYY ™ FedeBee ™ QY ¥ (e
ns 45)‘9;?
ey oy ovs s JeYF VP DOVYDOS VYYE- - AY- Y s
VEIY /31 \oIs AlBY Y- VOIS VOIS NIy VEIA - S oy

SIS Sl 5 2o 0 iy 9SG a0 I8 giee oS Sy NS g s

9 590 polie (3w «(53len st g SilaR GG ySL 9 13 595w (LE B Curesr Olao p (e T (il Sl lio ¥ Jgu
SB ST oolo g yiund

R . . ) szl corex LSl Corox S Sl Caroxr
0395 Hlude ywd Hlado S ool ylade N o " oo
3 5950 [C3) SRS
(%) (ppm) (%) (no. ) (no. g 1
. g no. g’) (no. g
NV voed gy © Aefed vygy d V.. d Oobe e
N floy e Ve Mg d rary d fooo© oS i,
-IA%0 ® YIVY © <D © A2 Yoppv P FA© K 0325
SRVAD oivs® Ay P VYA © \WASY © Veouo® & lwosl>
JfAY N2 VY ? veo? veEsy @ Yoooo® sals

35,05 5508 LLSD se5T (ol 53 s yd ety Jlaiil mhas )0 (60 st S oS jiin By o Blas 6l slopySilo

J9u2) ais jlogine S mnliy Glies 2 1 Slesgzs
Mogne S el (e 2 (5)l0 paiged Goe STLIL(Y
el Gl a5 (35 0 () Jgaz) (p=2 /e V) w8
Vo U o Bos a4y Cums yiogle Fr LY e o
Sty 2o )3 FINF Glis 4 g s gne by e le

(V' Jgo2) o9

Slho p (5510 paiges Gos S paiile Oluglie ¥ Jguar
S (SO S Colod g pumwly (3o

ey olme sl eslan &)I0 pdiged Gos
(ppm) (mS em™) (cm)
VEEP VWA ? Yoo e
VoY ® yyy ® foov.

s Jlaio] s 13 (5 o sine S| S e Bym oSy Bl gyl (sla el
35,5, K08 L LSD 9051 bl oy

)

Spany §39p6 polic ol
2 OB Slas ols ylas Wosls il ylg 4y 5o b
O Jgaz) 0=+1+0) el o gme S5 159,505 lyme
20,0 JAAD Hlade 4y 5958 liee (i 4S5 sk
plo 0 (¥ Jga) o cdalice (S o))y adhais ;o
Sy 55 (Ko 5 oy dmys I S ol ol
2 O Sl pizmen (Y Jgaz) aid S 18 5 bl 098
) Jgaz) p=+1-0) 10,5 o xe S a8 e
BIFD Glie & jiad (i (pytin & Ojpe o
Ol G oV Jga2) ol sdalive wall adlaio o pl o o
5t OYF Land oliee b o5luosls 4ol ailaie
WS jand Gl o lend ple j0 28,5 1,8 (gam 4,
dilato 33 55 Hhad Glies (n fieS 09 el TV 51 S
Olyee dlaie (nl 3 a5 (5 5k «2Bls 929 (Ko o)l
Rl LAY J992) dp i po gl o VIV 4 (o i


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

Oe 5 S50 gons [ S s lond 9 (S elom Sluogas (B w59l e geudled 5T

Voo Gas yo Sl colan ol a5 (glaiss 4 ()
sebar gl oV Ges 4 S (g5l
(¥ Jso2) 0g1 yeS Qo y0 YIVY lie 4 5 s o sxe
Ol 2 S0 paiged o 5 Ol Jlite Sl ecnl pogdle
Shge e () Jgoz) (p=0140) ol lo gixe S5 pH
253 (S ojlg ablaie ;o S pH ol (0 YL oS
05 GreeBle YooY g (g e il -V Gas g0
3979 Siaile VooFfe Bae yo (giluosl> ailaie
SIS pdiges Ges 90 L oyl yo aS (ladlate s cusls
aghic Wb edalin (glogxe S pH Ll
30 58 S pH e o S (Y JS5) 09y (g5lwosl>
odnlive (6 e sl Yoo Gac ;0 5 o5l (yone dilats
Goe g 4zl opl 0 S pH e aS g sbas 0l

(Y JS5) 090 YIT 51 2aS (5,10 pdiged

SE olord Oluogas
Slas ols las bosls Guilyly 350 zuls gw)
P=+1+V) cel o gine SI> g—l oole Gylie p o8
55 50 I osle (i updin aSisysba () Jgoz)
90 ol yo ladd 5wl cdwlice 055 i, g aald ddlaie
Ao, VY 5l Gl 4 S Gﬂ oole Llade aS g dilaie
SJAF ) S (S Sl oole e bojlesd plo 5o e
Al g0 didhia g0 (pl 5l e (¥ Jgoz) 09 duo,d
Sl ool Gl b oy (Sow on)ly 5 sluesl>
DS a3 )5 18 sdm A, o duo, < [AD 4 /AT
(bl 393y le ame adlaie (o 55 JTesle lyee
JEY @ o o J ool Gl cdblate opl o 4S5, gba
e L R A L O s
2 Gl paises Gos Sl Lel () Jaaz) ol o ge S
J99z) (=+1+1) w8 o g S SC S colan

20-20cm £20-40 cm

8.5 4
a a
8 - be ab g b
b-d od T b-d b-
1 R
7’5 ) % d | - L) 1":[1‘
m W] T:Y:T T;Y:T
Q_‘ i ll;l‘ ]|[|]
7 o
S o o
| - | -
65 = e " T
'V_Lr‘j_l !‘ll! !‘ll!
[ oD oD
6 1 | s =
7_L|J7_l !‘ll! !‘ll!
TJTHJ TIYIT TITIT
'V_Ll_Ll_l !Ill! !‘ll!
551 == ==
= i 5
5 T T T T T
Oobe axe 0gS i, s 03219 Sl ool aal
ol

S PH Glime 3 5510 paige Gos g (o bilite 51 (uSSleo Wl Lo 1Y S

5 oz, 8 (Actinomyces) bianogiS das 2SU gl
Ooldy See) S (lapansils )l S (2 25255 oSl
Iy SB oy Dlogage olass oy g Lol tads ) so jleds 4y
b il oo o s 5SL slawd .aies co olais 05 4
Callos 751 1 e o olager g ol Lo 85
5N 3 e 1) g 8 plgige cnlpl (VF)

¥

G A g Sy
O Opbe e &S dwyee Sl 4
5 s Sl Curexr lalS o 1) 6l sl
Ol Sliisd Canl a3l (g5ls0 o 9 S5lso slas S
90 dgd> (S 5,5 2 0 (1Sl jebay a5 Wleols
Ol 0 a5 wis cdled b 0 ond) 95290 el


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

o ) 093 SLbl lars GlapeilS)ls oo Conoxr
IRCER v )...>Ls

Olie (o den 2z 52 ol Boiod @l (bl
Lol ccciils g2y (K oj)lg ddlaio jo S 550
oanlice dilate pod [0 ju S aud lie o aS
dals dilhio ;o0 S aud e o i fedores A
Srp 3l A6 Wl ggdse (nl &5 wo S Al
5 lesSes SlogB 5l pel) LSy Koo ollad
03le (g fdn (rizmen 5 (S5 0 9 S 3l92 slags S
33 (VYY) L en g &Y .ol oogs ddlate ol jo Lsﬂ
S UL.AW):UOL&Q)‘ Lg)‘o)go)ed u‘))‘ ‘5“’))"&
S (p3lae S5 Bblie )0 1) el 9 yand (59
5 M55 SRS (oS 0 sS85 )90 Gble 4
S &5 el e Sl sy 0 (TVY) oS
aS il e @Y dihie b K> S Cluogas
Sl Hobay walh dibie ;o JS (e Ol
2 peliy g piad polie Bl g Gane adlaie 5 i
Bgr Haae ddbais I eS (g lo g jekay wall adlais
Goe 3 el Olie pol> ragh 50 il poepdle
A g yidoy Sl b Y @ s (S Sl
ol sl 5 YU ool colls s 4 Yl al
o 099 S ‘fc.la.m))) :uj])o suT wﬁ;)‘)éﬁ).a&
Ol anlllan (b 55 (VoY) (goblogese g oluyloy
5 o5 Gble S Ges )0 Brasy 900 pole
ails bl og3 Gl 1T 50 (le,S liwl Ho cesdu
o ) SB Gae Sl b e LB ey e oS
2,5 oy aldl e il Yo oy

) el Jols T esle IS jsbay
Sl Gble a5l a5 cwl S alS g 6,9l
2B Ol & Ol 3925 5 05800 Jole Dlogrsa
ST osle 0 0) el 38,56 L S spslol>
9 0555 by Giad (Bjgr gl Sl L e S
3 polie Gad Bpae LB nf g 6,50 (Lol (gren
oS Sl lag] Same USG5 b aslis yo JT ol s
G50 s G S ST oole e ax 51T.(1Y) sl

ar

1P+ ) oyl Y+ 0,90 & yo

lapllpsy ploi codls 5 Sl (55, 2 5B Slogzge
aaled (V) cudls (Hlals aio, b L)l o ooz 4)
Sz B oS jlie a5 aams o lad (JeSIse 5 (sloleSn
Ayl olS s ely; plalS 5 VoSl (6l ;58
L plogen g aidls 3929 o Sas (59,  odd s
oSS 5 G jop 0l (LS (glaty ) s oSS
alal, Sy sl 5550 sl B odes (YY) ol atily
ouiS gt 39790 S b leen g9 ) (S yen
slog,B 4 olS sladisS 5l golass (Snly 9w
I RV R N . P L 3T )
FATE) aiiS ad) 93y atil gad Gl (S jen
)‘*fr’l’ Jole G lsrean | ol )9S Canlygo o) 02!
o) ptuewsST 33 gl b Li> o
Comez o5 C8)5 A )0 (£ 5 ermb SLopinsS]
O3, b g blag ]l ey blite S3T 51 St Ly
loed 5 (e b Pls> e 5 e Jelse (S
S ozl alie 5 b Sl (V) wibe S

Ol 5,10 piacsST 5o s by Laa> o ol
ezed g SB o yolie 43> obg o e,
POl 5 (Frady ol Jbs 4y JI slse 4525
SlaS 5 9 lacn,Sgdes do il da Sl (somed (il
9790 Slas L odes S (oo 1B il lag5e s
pomsiy pashpwn]l Gz 4 Glie (S
oyl 51 2Sliges ST apss yiSg ST o poghonsls 25 gl
ool 2 o (F) axes 5Lyl 5 wligegasa gl
S Sh s bz b Corexr (e ol G b
095 (hiy s o )ly e0ple e adlate Loz 0 S
3 ke el valss dalaie b awslio o (g5lwosl>
ez ol 5o gl Comaz 5 09 Glaves a5 cJlab
Ol Gl 5o a5 0D azlse 6 pKaiay a5 L aikis
dibaie 4 Blate lopacsls )l Sooo Conox alS 0 il
(VoY) ohlen g oly bl )l e )3 092 ())le (oo
saS00gl] olge soes a5 axiily bl 843 li,lF o
5,5 3 0¥ 6lajlE e a5 15 ol ) 5k
ool ol3T K lils o g o aclate JLé
5 2L slagidg sy SluS 5 Gl &5 ates


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

Oe 5 S50 gons [ S s lond 9 (S elom Sluogas (B w59l e geudled 5T

Colae il wed Gla IS 0 o] sle cdllae
YO @ Ve 5l )l paige Goe Gl (b 1) (S0 xSl
&S & ]y s ol gl inyS IS e il
5 5zl s « S pH cllug ol Gdos 0 Ko
conle Jdoay Ylias! sodge ol og o 5l S
oo pH ol @l s 5l aile a8 el il ol oy,
adllae yo 55 (VVF) ol)Ke 5 L85> .(VF) ol
slaSig 5 (AL Absr 2 ) O3l glFl ol
S pH a5 wis )5 )58 letol 655w s S
sobds caz e ddlate 4 Cod oal (555 oe 3blie
D yieS (5,0 sine

—aiged Bee Sl ol o slaadly elul
Lol bj.».: B ] u‘».\.».’> W) 2y Slas » 6)|b).3
S0 sl Wb Cov il cwyp Slio odes
TSR SISO PIIREEER S TPV
odls (595 ame 3blie 4 Canns wall dihio ;o S
5 I oole olin aizman 50 iy (8 focsine ssb
slocdbd plxl 5 il mlie 6, Sws b oS> jad
oolS (5 ,lo s jeboay oLl ddlais 4y Cons (595 e
5 SLslal Gldos a5 09d oo Slgaiy g0l 5.8l
33,5 @iy Sl 9 3 nd Ojg0 0ad (5ol e Bblie
Sl )5 ezmen (g, alas (Ylad g S ane U
saze |y gblie o] cyolae cals p 5 o oylosw adgs
diled sL>l

¥

& Joole aiboo b5 Hlows S s 5 olonds
SFSE 5 pid Dl i polie | saredy )l rie 4
@ S ) el wuais b ash wol oo jles
S GglS Jobs bl Gl 5 S (s pdidsi
‘sﬂ oole ub.».c u.:).».w.».) sfobw)é (\Y)w‘f}o
E9o90 ! b edalin 0gS 3, g dall ddlaie g0 4o
S99 et 5 i (LS (Ll o2g 5l 26 Voo
Sb sl il dalaie g0 (pl o YL s gl
ool owe adlaie o ‘Sl—l oole e oy eSS 0
ol yien s il @ glee | olaug) ol o samlive
Olows a5 51 ous aclaio [Le 90,5 @l)d 5l ddlaio
dilate 095 ;0 oad O3] S Sl3lE B9y uized 4
50 5 (YoVY) oL o &Y 0l s o5l yane
&l e S Clusgas oLl b sy Slibss
ol S L;] oole Sl gxe Lol 2 e adlais
Olgie s g0 bl 4 cas ol o3 bl
Goe GRIFIL ol g 0l g oedle oS
Voo¥e Goe w tagiile +oVe Goe Sl g)l0 paiges
—e sba (oSl colae ol S g e Sl
5 b Wlgs e Egdge ol Yl il pals )l
—andl andl sl S e Y s Pl ion mesd
(Vo) el 5 (Ll mls b ol b sl


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

1P+ ) oyl Y+ 0,90 & yo

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ahirwal, J. & S. Kumar Maiti, 2016. Assessment of soil properties of different land uses generated due to
surface coal mining activities in tropical Sal (Shorea robusta) forest, India. Catena, 140: 155-163.

Arshadi, M.J., 2016. Investigation of the effect of seeds inoculation of chickpea (Cicer arietinium L.) with
arbuscular mycorrhiza and pseudo-endomycorrhiza in response to drought stress. Ph.D. thesis. Faculty of
Agriculture, Ferdowsi University of Mashhad. (In Persian).

Ataeian, B., F.S. DehEbrahimi & S. Sadat Hashemi, 2024. Evaluation of Remote Sensing Indices for
Estimating Organic Carbon Content of Rangeland Plant Biomass in Lashgardar Protected Area. Journal of
Rangeland, 17(4): 587-601. (In Persian).

Besharati, H., 2022. Plant growth-promoting bacteria and their application in agriculture. Journal of Biology,
10(2): 135-163. (In Persian).

Bremner, J.M. & C.S. Mulvaney, 1982. Nitrogen-Total, PP: 591-622, In: A.L. Page ed, Methods of soil
analysis, part 2, American Society of Agronomy, Madison, Wisconsin.

Ghose, M.K., 2005. Soil conservation for rehabilitation and revegetation of mine-degraded land TIDEE —
TERIInformation. Digest on Energy & Environment, 4(2): 137-150.

Frouz,J., J. Kal¢ik & V. Velichova, 201 1. Factors causing spatial heterogeneity in soil properties, plant cover,
and soil fauna in a non-reclaimed post-mining site. Ecological Engineering, 37(2): 1910-1913.

Hassanoghli, A., & A. Liaghat, 2009. Electrical conductivity changes in drainage water samples extracted
from different depths of soil via irrigation by raw and treated domestic wastewater of Ekbatan complex.
Iranian Journal of Irrigation & Drainage, 2(3): 1-12. (In Persian).

Hossein Jafary, S., 2024. The impact of mining operations on changes in vegetation cover, diversity and
species richness of rangelands around the Ardakan Bauxite mine, Yazd province. The Sixth National
Conference on Biodiversity and Its Impact on Agriculture and the Environment, 9 October Orumiye
University, Orumiye, Iran. (In Persian).

Hosseinniaee, H., M. Jafary, A. Tavili & S. Zare, 2021. Geochemical and ecological assessment of some
heavy metals in the soil around the lead and zinc mine in northwestern of Iran. Iranian Journal of Health &
Environment, 14(1): 159-172. (In Persian).

Jahantigh, B. 2014. The effect of organic and biological fertilizers on yield, yield components and essential
oil percentage of basil under drought stress. M.Sc thesis, Faculty of Agriculture, Jiroft Azad University. (In
Persian).

Jozaqian, A., H. Bashari, A. Pahlevanroy & M. Ajorloo, 2016. The effect of clay and gypsum mining on the
state of vegetation and soil of the ecosystem in dry areas (Case study: Isfahan's Segazi Plain). Applied
Ecology, 5(15): 65-74. (In Persian).

Khajepoor, M.R. 2022. Principles and Basics of Agriculture. University Jihad Publications of Isfahan. (In
Persian).

Lashgari, N., J. Ghorbani, S. Zali & Gh. Vahabzadeh, 2015. Evaluation of vegetation restoration potential in
coal mine tailings (Case study: mines of Karmazd Swadkoh area, Mazandaran province). Environmental
Studies, 41(4): 757-770. (In Persian).

Layeghi, N., S.A. Javadi, M. Jafari & H. Arzani, 2023. Impacts of mining activities on vegetation and soil
surface: A Case study in Morad-Beygloo rangelands, Buin Zahra. Journal of Rangeland, 17(3): 334-346. (In
Persian).

Mashreghi, M., & J.I. Prosser, 2006. survival and activity of lux-marked phenanthrene-degrading
pseudomonas stutzeri p16 under different condition. Iranian Journal of Science & Technology, 30(1): 71-82.
Mayer. K.D., & B.J. Starkey, 1977. Simpler flame photometric determination of erythrocyte sodium and
potassium: the reference range for apparently healthy adults. Clinical Chemistry, 23(2PT.1): 8-275.
Mohammadpoor, Sh., N.A. Asgharzad, Sh. Ustan & M. Arzanloo, 2017. Determining the IC50 of some fungi
isolated from contaminated soils of Angoran Zanjan mine. 15" Congress of Soil Sciences of Iran, Isfahan,
Iran. (In Persian).

Mohapatra. H., & S. Goswami, 2012. Impact of coal mining on soil characteristics around LB river coalfield,
Orissa, India. Journal of environmental Biology, 33(4): 751-756.

Norouzi Haroni, N., Z. Badehian & M. Zarafshar, 2018. The effect of oil sludge contamination on seed
germination response and initial growth of several broadleaf saplings. Iranian Journal of Forest, 9(4): 467-
480. (In Persian).

Olsen, S.R. & L.E. Sommers, 1982. Phosphorus, PP: 403-430, In: Page A.L. ed. Methods of soil analysis,
part 2, Chemical and Microbiological properties, Soil Science Society of American Journal, Madison: 403-
430.

12


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html

[ Downloaded from rangelandsrm.ir on 2026-08-12 ]

[ DOR: 20.1001.1.20080891.1405.20.1.2.2 ]

Oe 5 S50 gons [ S s lond 9 (S elom Sluogas (B w59l e geudled 5T

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Panah, A., A. Karamshahi & J. Mirzaei, 2020. Effects of Tree Plantations on Sequestration of Soil Cd, Zn,
Pb and Mn (Case Study: Forest Stands around Ilam Cement Factory). J. Env. Sci. Tech., 22(4): 363-374. (In
Persian).

Pandey, B., A. Mukherjee, M. Agrawal & S. Singh, 2019. Assessment of Seasonal and Site Specific
Variations in Soil Physical, Chemical and Biological Properties around Opencast Coal Mines. Pedosphere,
29(5): 642-655.

Redecker, D., R. Kodner, & L.E. Graham, 2000. Glomalean fungi from the Ordovician. Science, 289: 1920-
1921.

Rezaei Bisotoni, M., J. Ghorbani, G. Vahabzadeh & S.M. Hodjati, 2023. Physical and chemical
characteristics of substrate material for plant growth on coal wastes in rangelands of Kiasar, Sari, Mazandaran
province. Journal of Rangeland, 16(4): 652-665. (In Persian).

Sharifi, M., F. Karimi, & N. Khanpour Ardestani, 2010. Mycorrhiza (Physiology and Biotechnology). House
of Biology Publications. (In Persian).

Sylvia, D.M., J.J. Fuhrmann, P.G. Hartel & D.A. Zuberer, 2005. Principles and applications of soil
microbiology. 2". Pearson Prentice Hall, New Jersey. 640 p. ISBN: 0130941174

Tavakolil, M., S.M. Hojjati & Y. Kooch, 2019. The effect of traditional coal mining on soil physical and
chemical properties and heavy metals Concentrations in Lavij forest. Iranian Journal of Forest, 11(1): 81-93.
(In Persian).

Walkley, A. & L.A. Black, 1934. An examination of degtjareff method for determining soil organic matter
and a proposed modification of the chromic acid titration method. Soil Sciences, 37: 29-37.

Yazdanpanah, N. & M. Mahmoodabadi, 2012. Study on changes of nitrogen, phosphorous and potassium
macronutrients and microbial respiration in ameliorating process of saline sodic soil. Journal of Water and
Soil, 26(1): 203-213. (In Persian).

Zhong, F., X. Xu, Z. Li, X. Zeng, R. Yi, W. Luo, Y. Zhang & C. Xu, 2022. Relationships between lithology,
topography, soil, and vegetation, and their implications for karst vegetation restoration. Catena, 209: 105831.

s


https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.1.2.2
http://rangelandsrm.ir/article-1-1294-en.html
http://www.tcpdf.org

