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Background: Access to real information and data on the impact of watershed
management projects and their technical and economic evaluation is possible
through representative and paired catchments. Since management operations and
topographic characteristics have a great impact on carbon retention in ecosystems,
this study aimed to determine the amount of soil organic carbon due to changes in
some topographic factors including altitude, direction, and different percentages of
slope and measurement and zoning of soil organic carbon before biomechanical
watershed management operation.

Methodology: For this purpose, 27 homogenous units in a part of the rangelands of
sample sub-basin with an area of 25 hectares were selected as the study area. Soil
samples were collected from plots with dimensions of 10 * 10 m? per unit.
Composite samples consisting of 5 soil samples were collected from the center and
four corners of the mentioned plots from a depth of 0-10, Soil samples were
analyzed for some soil properties; including, organic carbon, organic matter,
texture, bulk density, electrical conductivity, and pH.. SAS v9.1 software was used
for statistical analysis. After performing normality tests, homogeneity of variance
was obtained by ANOVA analysis test. Then, Pearson correlation coefficient and
linear regression analysis were used to evaluate the correlation and determine the
relationship between independent and dependent variables (organic carbon) then,
the evaluation of spatial changes of soil organic carbon and zoning map were
investigated using the geostatistical method after testing the normality of the data,
interpolation methods were used and the effective parameters were optimized.
Finally, using the statistical criteria of Mean Absolute Error (MAE) and Root Mean
Square Error (RMSE) the amount of deviation of the actual data was measured with
the estimated data and the best method for interpolation of soil organic carbon was
determined.

Results: The results of the research showed that among the physiographic
parameters including (slope direction and height), only the slope direction had a
significant effect on the organic carbon content of the surface soil (p<0.05). The
maximum (8.46 and 55.87 t/ha) and minimum (0.9 and 22.77t/ha) organic carbon
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and soil organic matter were observed in north-facing and south-facing slope,
respectively. According to the study of the effects of the topographic features of
this area, the poorest cover was observed in the direction of the southern slope,
which is one of the important factors in reducing organic carbon storage in the
southern slope. The results of optimization, geostatistical methods based on root
mean square error (RMSE) and mean absolute error (MAE) statistics showed that
simple cokriging method has less error than other methods. Carbon zoning map
shows poor spatial distribution and low level of carbon sequestration in the region.
Conclusion: The results of the statistical analyzes in this research indicate
significant changes in soil organic carbon compared to the changes in the slope
aspect Changes in the soil organic carbon in different aspects are affected by
changes in vegetation and soil depth. Low plant cover on the south aspect means
the reduced entry of organic carbon into the soil. Considering that the highest
amount of organic carbon in the surface soil in the northern slope of the region is
estimated to be around 8.46 tons/hectare, it can be said that the Gonbad watershed
is generally poor in terms of organic carbon.

Cite this article: Farokhzadeh, B., B. Ghasemi, B. Ataeian, D. Akhzari, 2023. Effective Physiological parameters and
some physio-chemical parameters on soil organic carbon storage in Gonbad rangelands. Journal of Rangeland,
16(4): 846-859.

© The Author(s). DOR: 20.1001.1.20080891.1401.16.4.13.1
By Publisher: Iranian Society for Range Management

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

AYY


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

Yorh—eAR) i gl LS 3

TEVF-B4YR 1 Sy Sl LLE

Olaed 0SS (295 ade>

P padl ogls T il e T sl o)lg o313 5 oty

8130 3 S T 65 058 2 S landsy 3od Sloogas (51 5 ST 52 Jolse il

MLQU) ul).:l ‘ﬁ)Lo «).L)ln oRasls o s 9 &5""“'0 &Ll.n saSisle u_,‘_u.._‘o (g os)f )lial.‘;...;l ‘J?““" 0din g A

b.farokhzadeh@malayeru.ac.ir
u‘)—!‘ ‘).'{)ln ‘).s)Lo oKisls o EVESY 9 6’.....14 eL..,o oSl AM (o as)f ‘L;)L)J,.:u] ._\.M;)l Lg.gL...a)Lf wyfl U“““) Y

Il e e ol sanyy Lasme 5 orels qilie 0SS el susiiges 09,5 Lokl ¥

ulﬁl ‘ﬁ)Lo «).'{)Lo oisls ¢ S e 9 6:.....]4 eL.,o saSlisle u_,‘_u.._‘o (o 55; )L....;L) At

CRW

Ao wleMb|

i)l 5 ilse s s losml laegsn oo Tl g Ll 5 Sledbl 4y (plzws idus g adil
098wl adg> 05 99 Jald a5 Col RISl (25 5 B yme slaadg> Goyb 5l bl golandl 3
Sleoga® g (o pde Slles o8 Sloxil sl aites (Sopae 5 Sllee ())0) digas 5 (g e 5 Slilos
OS5 Ol et P2l Bl Bae 31 LaptnsST 3 ()8 SIS 59, 2 53k B Sl
ailais ;5 ol s slono ) 5 gz gl ol (558 Jolse (i St 4 4z L S ]
wop> 1o (Seilosl) sylozmal Slladl plosl 51 L3 (2,8 Glies (siiaig 5 s 0jlail g adlllas o 90
NG IRAROV-IRVEL g

wsg> 5 &l 5l G230 (s wly TV slasl (@i Sue @y oliws jslane @ by 9 Olge
Bgad O 5l Joiiio 5 po sladiges ol Gl (g)ls paiges ddlate (lgie 4y (LSe YO Coluw 4 digel
5 Golaaz s (Blo Voo Gae 5l g ayesie Ve o) solal 4 ple OO alsS ez g e 5l S
2 SE a5 (Sl Colae oo ,mlls (ogate 59 (28l (I 508 g (Jl ool Gl oyl il
Ao Il oS Dl (ouilly $Sem 5 (Slboyi lapssil el 5 my inds (g Sojlil olStyles]
o 5 ($Korad (fie (53t ST s 35 (o0t ANOVA il s 5 IUT gy a4 Jlai 050 Julse
OS5 5T Sl aelsl 55 5 gy (Soad g 3 ST 0059 adly 5 Jis sloie (o bl
Jlo b a3l g gttty Al a4l 5 S T 008 S0 Dl (23] pslaie 40 oolicil s
b ol 5o o g ] 50 e gloyially e 5 438, 54 (liog,o slasis, glsil drosls (pog:
loosls Gl ol e Ua Slasjo uSilio pgo ay, Ut 3 llne eSiloo (g el (slolonn 5l onlia
w95 et S J1 08 (il gy a5 o 59,515 slosls b a8l

s i B8 (| 5 i ) (BT 58 (sl o 5 45 ol S ko b5
e (o o Sz S5 by (PS -1+ 0) Sl aidls (s ST ST (25 plie 2 5yl Sixe
L i o5z crd Saz s GBSy 5 OOAY 5 AIFP) ST osle 5 1) Glies oy sl
oSy Sl adlhas & azg bl (ESey o5 YYVY 5010 JTosle 5 () Olie cnyneS

:llio £g
s o

VRN AIY b,y gyl

VENNN0 il g gl
VEVNNVE by GG

igoals’ slaejlg
(2)S

st 258 sl il
el e

AFA


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1]

halS pre Jolge 5l 05 a5 0 caalis oy cond Dz 50 by (b o> (ol Sl S5
sl (slao Lol 4y bl b 5ol (ramy slasis csiloainge @l ol (o3 e 55 JT 25 0053
O 3 ool Sz S by, ol Lid (MAE) Lz g lle (:Sike 5 (RMSE) wlesyo (5:Sls Jir
Ol 9 iand (G @je 5 Ol ()5 (saiaig 4l agd g Sl (%S Ll (5)ls lahs) ple

ool ddlate )3 S com b
S S (I 0,8 Josine St Sy Geiodd nl o bl Szl 51 Jolo ulis g S
Oiebgy Sl il o wcad S 50 dilaie I 1S Sl sl 03g cd gz Slied &
@ 100 609 B e e5r et (BLS (s alS el 28,5 8 S Ges 5 alS
NS sga> ailate Jlod card ;5 oxbaw S JT 508l (it 4l & 4z g b ool S5
ol s ST oS Blod 5l ggemme 10 0usS putul ade> a5 0,5 Hlgie g3 co Sl oais 0,91 LiSal )3

LS” U"; bﬁ_">\'> » S @Lwﬁjd u_:l.uaya} ‘5'>).: ) &JI;%J,J "LQ‘}.C ).ulA AfF ‘6)4&}‘ ) ijUa.c e ‘LSA'M’B e u:.)‘)'t)é I |
ABA-ATE (FNF (2510 . yloed 0T 295 ads> aile o S

DOR: 20.1001.1.20080891.1401.16.4.13.1

oy © Ol Gl o cole crazeil 1 Wb

A4


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

SS9 yguaio obew [ o (9,5 0303 3 S (9 beowdi oSG Jud Sluoguas (B g Sl S g1 jud Jolge JiU

ailaie Sy 53 (I 5055 Dl oS J S Conss ol
G PRSI YL [ JIPREE T
550 6ligS Jolgd o a5 Conl pore Jle 5l (2L
ST doz 51 S lo Sy ndy i 2 50k
Ailgs ooyl ey slo g, Ll cpl Ho (YA) o,lo S5
ool b S 0,8 sleaiss oou (i 5 adss sl
(V%) OSa 5 58 (YD) 35, L5 a5 ghoanlive Llis
Shay 3 eoliiad b ) S T S Sl W,
b o ey S dihie o Jyere Sm S
ol I8 )y ojee Yeore 91290 BYAAL sl Lo
2 e i S TS e &g, a5 axibl o o]
£ S5hS 1o a S VYA o VYIVE AUSE Ll ol b
S oslil [y S JT 0,8 Sialiil ol e bapT el
5 Kl woged AT adlaie cnl 3 (55)laS 95
e g Floy Slysd ) jskaie 4 (V2 - F) Sk
Cy @l Al T Sl osl S e S IS
5P S Gladiges oy Sl adpl (B0
4 by oS eolinul Lol (e 5 bl sl g,
ol & S 1S G G s oAt gleatss
Sy5l0 Jlo 99 2 30 Sy )S Sy 45 Sidesy dms
S5 Lol slo (B9, S el ogdle o)l (g
5 Sy Dlyedd gy Sl i Il el e s
pame o 5slel Sty 5l o a8 Gloj &y S SIS0
SHen g g s oo &l 0ed oolainl Slesay
@ el bl (e (b Ll aslie Boa L (Y4 0)
30 Ndged (g sud (LSl 5 S digel Yoo clils
ol @l ool o 43S L5 s Sis 4 anllae oyl
oo (n felin (Joone Sizm 57 Joe olo ()l 3o
S Ol g Sl j9S e dihaie S (S (ganaige 5
ol 6y jlade gyl dbg> ol Cyz ;o S I
(3,5 Azl (g e oud plonl Sliiiod ZlS 4 ax g b
bl slagty jlesliiul aiesls So e calisee 3blee
ailaie S (sl p ond QLN ) 5w 93 4 (e
clis ol opdle 8l pans 3blie plo 43 Bl cai |
Slogals p 5555 sl S 5 2] <o pe b
Sl 51 S T 0,8 e aiile «SB aasS pge
P30z 205l p el (b (211 51 Il eolic

AD.

doddo
Olreds omme 32 58 S deeST 60 cale 2l
2 Sl 4 e ) (ool Ol s Jeole 0 Lol
0uds lap] ) g5 2ol g b (slaptassS]
S5 ol el e Jaw 5 S ()
a2 el 1) Glalds g8 5l as,o Ve b wilgs oo
sy |y Sl pelme lso g ol Olysd Hlas (V)
slagBls slajls pals 5 JuS cax b oeoS
et 3l (o S S a8 e ple) el
3 Slhadsd s cpl Ho el S coaS b asli
Ol Yo 4 S (S cedyb alidl sl sy 950
oll il S Gleogar gy, ol Cuie
Sonkr 9 kel GnlBl (Siddsn slac b
Ml ad F 850 S plerd 5 (b Sloogas
@ axgl Heh qeliol las )5 (85 L 0 (VF
oy e s Jeelnd Cunae (Bl col
5 S (n)S oSS cdib el o Lol slaygs
Gl B ()5 o 5 OV i () s 5 Sy
155 e i a5l S ST g0 ol b oS e
SYsb O)go a4 b GlapianwsST L o) Lol
510 AN 0,55l henas] 4 dlolidly g o 0,53 Soe
oS Bl 595 2 60k 3l e Sllas (VA
sir S aSol ohg 4 oLy S slapiagwsST o
5 PLS 035555 A Camad g Sl ()5 a3y ol
w23 S SilwonSd Ca sy ety yhanes]
ol S laasly, Bas S (YF) WS .
P Dpge Cnl 50 ABb ) w5 il (slag IS
GrSeslul szl glaojer whiie )0 Jeily (nl ol
5 pinawsST ol lizl o e 31 S (Y0) 09
OIS 59 9 Sl (2,5 05035 mie g Sl ol
) 31 (gl G285 O sazme o 5 25 Sl
(Sl ns wile Gl olse Gl oje> S o
(2LS Gibg 5 (o2l o pae (S 2l (3l 6 )8
JraS iz wlbidie o 1) I oS G Sl
G Sl 63k Gl iegh e sl jo S oo
2l g ol 0 ool 5 ST T 10,5 Sl i
95 S5 5 el 555 a5 losls plis e ragsy ol


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

9 Bblie &lye lo wiile 59,5 (ood &j90 (S e
Owod ay 3310 (13 aaly et g b jae wlil gl cou
0y yuey RS 9 ol @ bt ] wilye Comg o
Sl o ols oYL S ol g oSl kL
3o 1z Yaere wylo 1,8 cdadlne g (5,8 Cou digal Adg>
9005 0 Jlosl 623U iz b g sed ol ]
ol yo arlpl b aals obide jo 5 Silegl wlaludl
5 Jle @ hlete 055 ol @l Cundg Cunl 0ad plon
B4l 0aig, i il S

SV ookl oy90) WYl o aily 5,L lawgie
alig, slos JBlas o ST o Y- F/TY ailace (VYA
Getod 0 el 81T Gl 4z 0 FIVY 5 VAPA oo ey
OXer axly YV olass caddllae Buo 4 4z L Lol
Coluo 43 (£ )] 5 Sy oot gloasds 5.8l wlal )
S o3 a8 Aged adg> pj &lie ) SB5  ,lSe YO
el oalls slpiiig 4xb ol Ho g bosul ST ldes
o3 () JS8) s 4588 i 4o Slalllas il plyic o
¥ BT el s ¥ s e doys el S34,
Jlods (3,0) mhaw £ 0 ol slacygz o (Yo -F- Y
el 5 (B0 28z 9 05 (o8 Jlod (B0 Jlod
sl (FY oYY g YV esYY e ) alas ¥ o

AN

VFe) F o lod 5 090 c o o

4755 b greb SptsS] 3 S T S 0053
5 o ole)S (on)S el als yo ol cosal o
30935 oo (A 6908 9 e 5yl (ool D s
LS Il insS Olies (ot pol Gl Som L,
i)l ol BSgss Jalse (Fp DLk 4 4z
795 2o9> Bl ;0 cd B glassys 5 e
Ol sty 9 65 0lal g Glaes (liw ol 5o 0S8
Gyl clladl abwl 5l hd S ST oS
w3 55 alowl dilaie (sl )5 8iS b aS el ((SilKossl)

L (o9, 9 dlg0
axdlo 590 diilaico

grazme b 98 2y Gl sl ase
T oLl Jsb jo LS YA+ 4 oo sl
VO oldla> oie g Bybax 0 FACFY VT L FA°
Sy o5 (5 yeskS YA o YFOFY' YV YFO Y
T (59553 4l 50 (oulid (ee) 09 50 9 Ol
‘5\:)44,09} Ga‘)‘éf)wo;wwl AW @‘505)’“"
Astargalus  parrowianus  dadlie I gladisS
s 9> S Stipa parviflora g Bromus tomentelluus
VFe Colin) salis asg> 5 90 Jalis 0usS g5 ol


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

SS9 yguaio obew [ o (9,5 0303 3 S (9 beowdi oSG Jud Sluoguas (B g Sl S g1 jud Jolge JiU

e R P

2muzn amsenn 2aa00

)

5

t

# )

2

#H

#

o Ly

i e e 0 00501
55 danly

i aaich sl ezl

sarzh

Sl paiges U 9 (5,15 laasly ol pod 4y AT (2g) Adgo Candgo ) JS&

o3le 5 (V) Sk (Mg 5 gl g, 4 S I
3 Syl oys8 50 (LOD) (ailigm by, & S JI
S oslail el ¥ ooway ol 7 il a0 B0+ gleo
oAt Jlade 4y ()5 Ao o bawd jslates (V) wal

) 0l oolaznl o alaly 5l mhaw 0y jo S5

OC gr/cm2 = OC% x pb gr/cm3 x depth cm
depth «5,0lls (pgaze o355 pb < JI (25 OC
S Nged o
bl sloJulos
R e 3l slel sl g s el jslaie 4
03230 dle i slagyse ;] plol 51 G ol eolaswl SAS
D9y 3l (09 033D olly (Sen g (Shg gymed
Cod (S Olpedd oy Sy ANOVA Lkl 50Ul
Olee vy p S g 30 ooliin] GaliSee Jalge 56

ABY

@i gl 2l b,

Syl se SeSi Al e ¥ oy addllas ol sl )
Jelos g 4325 (6l pdiged 5 il e Glaleny Jols &S
lel ey slashsy 5 sylel sladulos (2L
Lol
SG 5I6T g (5,10 25505

Sldiga (Xan )5 axly YV Ol 5l as
Wgas O Jol myoyto Ve j0) e bl 4y 2l 5l S 5
Voo Bee 3l 55 de slaldy alsS ez 5 S e 5l S
4 abg e laril sl g 5 plee> s (o
5o ladiged ol ol Jae ;e oKails olfigle;!
3308 Syonkee ¥ S 5) s 5 00l St ST sl
oy & SBanaul g (SO colas el eold
(B 5Y) Grwgyoun (g 4 S 28l 5 gLl S o)las
oS V) azsls b, a4 S (g,0ll osase (55


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

Sl g 009 ol &y slacsls ojlail 4 a5 el (5 L]
A 0ed oo oolainl S5 slallas ojlail o S jasein
Wl e S Lo 90 (pl Jlade 4> 2 o Jgese b

S A0l 8,910 e el s g, Como
(Y+) sl axsls |, RMSE

9 b Cluogas p (SIS b byl )l
S 2l

Aoy g glisyl a8 55 cnl Silo uilyly 5IUT b
Sy90 dilais o0 S Gﬂ OS2 e sne )...al.s .
3 0als 53 sla el )b e blate SIS 05,0 axlllas
Slyass Lol casiilas ‘;'I O3S Ol 2 gl e S
)lowm%}raJ)bi)M\Sb‘;»‘d;u‘rﬁ
S Sl colas g anannl ddhie ol o o4
g (BS 958 sl sl )l 4 o (6o gre Dl s

O g Ol s s (SOl QS*)'T s &b
oS Ol 9 0d sssline oz 5 Jeb sl
Sl gre Solds oo L laeed e )0 ool cdnlin
aibie S I 008 Glian 2T g (it bl
WJles Slaz 50 5,15 slaasly jo JTeole (1 Silo .l
CEz 5 B oy (Bpb (o Jeb (Sl Jleb
YYIVY g ¥Y/T FY/90 587V O/ DOIAY o5 iy
(b ga - JS5) sl Cavsas LS o5

VFe) F o lod 5 090 c o o

winly 5 Jine sl esiie (e BLS)| et 5 (S
OS5 52061 5 ooy (S 32 51 (I 029)
—g L (5051 51 Jeol> ol as a9 b .o ooliil oz
039 & oS oIl esle glasols og Jloy Kby
pae cday S (SO Sl colan polie B o g aioul ol
1/x ogSae Jgo,d 5l oolawl b ooy moes b anlas
il Jleys
Sbel ¢ sohs

ad 5 S IS pld s G Sliis b))
alol 0 kel ey Uiy, 5 eoliiwl b (gondaigy aids
a9 Jelod g 5o 0 Lyd o e oS Laosls
Gbu”o LnguJe) | )LQ" O LnguJe) O osls
(Ordinary Kriging) Jsexs Sz )5 sla g, Jol
Sk Kozw,S (Simple Kriging) oole Sz S
s (Cocriging) i>,5sS d(Universal Kriging)
U9y (IDW) alols Se yosSao Jolds oalad sl o,
lagl 5o F3e Gloyally (g 5 428, LI (GPD) ple
Skl sl ,lae 5l oolaiwl b wcoles [0 (V) wiod aige
ool b a8l glaosls Gl il jlage (RMSE) Uas
oS il Gy e s (F 5 V) oz 351
Gdo,d Vor Coro saipy lid jas yolac MAE
S il ansls dlol jas 5l ol Jlade 4z e g ol

axdlian 3 y90 dilaio (o1 Lo Gluoguas 1 (1,591 18 b ol 51 (il )l 3T gl aods ) Jgar

L;.-}.SJ\ olas preRve| L_;T oole L_;T u_.)f

Pr>F df Pr>F df df Pr>F df el
/A O Al O o DA N ol S
A% \ At \ \ « /A \ 5[.&3)‘
/A Y I\ Y Y BN Y [EUSINWIY

o0 v )3 39 o gixe

S (S0 b Oluogas 1 (31,59 3 byl by 51 il ylg 36T ) Jga aolol


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

SS9 yguaio obew [ o (9,5 0303 3 S (9 beowdi oSG Jud Sluoguas (B g Sl S g1 jud Jolge JiU

O ey [EA ORISR oy oy

oot 2oy 6ol pgans &b

PR>F DF F PR>F DF F PR>F DF F PR>F DF F PR>F DF F
N o \IY g o Ii2 /- /Y \IY o \IY .If o A eh g
16 \ AN <IN \ /¥ At VY <10 \ Y 4 \ <Y gl
J..a)&
A3 Y N .I# Y /¥ /¥ <A Nl Y <N .14 Y <\ )
&0 a a
b ¢ a .
50 a : a
ab g
ab s i
g 40 £ a
2 ,:; 6 ab
T 30 A
2 b S
3 2
3w 3
T g. 2
. b
o 1
i . . , . . P . 0
- . . . N - e Ll 3 e peliad et

S plB o geae (yjg O ek 1€

OGS b9 )0 o S o ol (5 S 0luil iz (g el )l ol i )l o Y JSCS

Ol s Agy el Cowsdy o0 0/4F 5 VY/A8 FF/AA
S Sz g s gl] Gla WS Hlee 1w 9 S
Oty &5 Cowl J jo pl (d 2T JSKS) 0gs Al
Sz 0 ol Gl S g 29 Ca> 50 b e
5 Flod Sz 5o w5 ) Ol A 9 Jleb
b osalie o9 S 53 Ol S
Slwogas 3 J oS Ssd )y
b S T 0 o Kian T ol e
Colan o JToole slayially 5 aly it lsie
Boyd 5 oy Moy o 2o yd ¢ JB e apl (S S]]
syl Gl cdiw 5 (o) wo)d gseme 5 il
(S S cglan o T oole wins az8,S L o i

9 S B0 0 g oy B0 il b (B o]

AOF

3,90 S (K508 Sliogas asllas 9,90 ddlaio ;o

ol SI- 28l g 60l (ogasie ()9 Jold &S (o) 2
il gyl pme Olyss 1,5 g 58 alge b o
Ol LVIFe B AR o S (550ll (ogate )
Ol @lis rizpe ol caaSle 2o (il 05 VTR
039 5 Gulegme Dl Sldlae oogase [0 ol
S99 Bl n5d Sleogad 4 Cod b ogate
ols lis Bados ol ol -V JS 5 ) Jouz) o)l
5 eyl ol Dl g biosdse don (o ddlate S Cél
S e 3l s o Sl ol b
W cpd lie JBlas (sl 009y dxllla )90 ddlaio
YFIO 5 YVIO XVID o Sy Sl g ) g0z 9 o)y
BIVO EV ol e byl )l cpl ol g yiiin g 2oy
FUD iy oKl Jlode 5 aoye PAVD 4 14


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

alal, I byl ol b g canl s ime alad, g1l

Y Jsoz) el lo ge

VFe) F o lod 5 090 c o o

2 Js sl il )l Gloie a4y Sl 9 o) 0 yd Eg02me
oS ol i Ken deﬂ b was a8 )8 s
S anal Gl—l oole slayial,b b Lads Sl ‘;]

S (ol 3 (K b Slooguas b JT (25 s (g5 ) 9 (Kiummnd 510 5IUT gl a0 Y Jour
e (St (o305 IR olas P>F
STosb Nial </fA 0OC= 1.64+0.820M AR
A ! -y -oY OC= 1.64-0.27pH eV

90 (Solien blis slaws Jgene Sz ) 35, 40 ol
cmslin (dlate ol Sl Joo g elld o (Soluos 092
J-Bessel Jow (s 5cammbin ool Sz )5 g, 50 .Sl
olon 0925 ol po a4y alais O blis slasd (Pl g
Slo iy sy 5 Frm 555 by el gl A
301,580,054y oals ool (33 Jowe ( Siluon blas slass
ol ploxil Gz )0 (V) Jgoz) Wl age (Kol £53
Sy, lp gllad g9 5oz olyem 4 S0y Joo V)
ool S 55 5 (gl Jyane -o5le) K
@l & azg L3S )13 wyn 3550 (ol - Jyone
Joe olsicas (Hole effect) sl i1 pl S5l Jo
5 ol sl g, Anmlie Colpi o i L canlis
B0 039 b9y 52k Glabsy o Ol s el e
Sl S T 02,8 sl Joo 2 mslio calold ogSias
7S sl Gliee gl bl oy Joe ggorme ,o Ll
ol @l (1) Jooor aitun (oahd gl by, 40 S
S b s lel il (sla g, anlin 5 (53l dige |

Ao o lid 1y s o5

NY AARA sSa sBI s
A A - Y
alols
[+ AR
A A - - sbsabals
-5 AR Sl
- - - Y
&l
100 INFYY Sl
- - - \
(e

Uas l5ee o yieS o

ADD

Solel ooy S by )8 L
bl S IS b g el jskien,
dnde el 350 Lo ls, aen ;0 S92 ge slayial)ly

Sl oy ko (sl sbg 5 (53w i (I
Ol Gl el )l alols ugSan (23059 b5, 5o
2l i dige (Slaos bl ogou g (Solcen sl
0975 o ¥ ylgy il b palyly ol (glwaige ol oylas
e @lsi Ghg) 50 055 o0 g gllad S (Soluosn
5 baslucen slass o5l 0 )le wiod aigy o5 o il )l
047 0l Cewdd @L} u,uL.o‘ > ‘;)w JSM uL?u.)‘
Aiwd SlSy gl e glilo g8 A 3 F  Sluon
ange e ¥ gl Qb gal> lalor iz ) 50
e @l 55 owe labexr wiz (B9, )3 w3 5l
Loz e o yieS @ pzie Y led Ol ols ylis (g5l
J9a2) ab o il s lie (ls5 alBl b g 098 o
3 Ko S by, slzle oS sbocas alo> 3y
el S gl 4 onish (il g Wb dge Geio (nl
ol @l el Silcas Sl g5 5 (Ssloan oliss

SB I oS olyly ol crmoi by dmliio ¥ Jouor

Slaws
Y S
MI RMS k& . s
e Sl hos S
E E R o
_ ! el
SN
[+Y XYY Sz S
0 \ sihie -
Srere
Y yron J-
o A Bess - ool &..;u;
el
I V% Al 51 Sty 555
AR A -
IA o osle



https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

SS9 yguaio obew [ o (9,5 0303 3 S (9 beowdi oSG Jud Sluoguas (B g Sl S g1 jud Jolge JiU

b S JT S sanang s 13 ab aslis S

(Y JS5) 08 s, ARC GIS. 58l 5 53 b, o

Sz 595 gy 4 S I 095 (guiaigy b (@
oolw
b aolio [0 oole Ko S5 g, a5 ol

S oS 2bogd Sum Uy or el oty ple

Ladal
S XSSV SRS 5 74 ¥
]
0.06-0.28
0.28 - 0.40
0.40-0.47
0.47 - 0.52
0.52-0.54
i | 0.54-058
| o.s8-0e8 *
| oes-078
(I 075 - 099

0 004 008 016

024

032

f-ogen;s —-——

o3l Suzm S o5 gy wlwlp S JT op ) (Guiading i - S

SB ST ensS Olin 2 gz 3l a8 o8 bl
Gl 15T a8 blie plo ad cond duoy 5| s
S Jlods 5 Jlad Sz 9 2o VY-F ol Gl
A 0,55 5 S T S lawgie pez 5ol e
S oS ot 1o 3] Glalllas s3gaze S oo
Sz 0 SIS e 5l oy S

ool iy (S5 Jlod g Jlod

G S a9 Sy
S oals g & S JT ook boes wixya
sl Ll o ol bl ogiue a8 5 L o S J]
Jesies 1 S 51 S T esle ao o BA ga 45
G osle (iile 59,55 5 (g )t (iS5 Sl 0
sl d) ol e 2] ol s oo LS5 |, S
OLS @ e (hanzme o g (aoes Ll pd ay S gl
b el )b SO SE (6,5 ojlasl Jlows) dayl i jo a8 i
Of 950aS 43 4z g5 b 4 (39500 Logas S5 oloiiny

S ol g e Jelge jeiS TSy 6“@%95‘ 5

ASY

dalllas 590 ddlaie ol )l Olid ass 4 ax g L

GJC JLQ-MJ L;LQM )| 6"5 03gdxo O ELQ.))‘ u‘r:.a.a
250 el ol ples j bl slaglbl Lol i
Sz o onl 0w S TS Gl p o
bl G316 Dl s )5 (gaindig AdE 45 ]
5 Sl SE1Sy (S5 pobas dibie cnl (BLS il
556 pas canss s e dibaie o LS cus s
i o 36 Wl JT 0 055 68
25U o 6l il )T Gl rizman sl
s Lol 55 ol S ‘;T oS Q‘}:A JERET IR WK
uuwwmvybgjbsﬂwﬁd.www
5 Aiwd Ao, 0 Ve —Fe ol lyls aS sla yidy o oo
SIS el (Fr5 gz g o uz sl ol cuz
Grizpes ool SIS wen e S
6‘)‘“) Sl preve S ‘sﬂ u;; fons] as 6|oo9m
Gasl pl jo cod g bl cwl s o Y -Fe ol

455 opl Ol W sl (By0 Jled 5 el 50


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

Jlod slaced 251 50 a5 fde g58 g Gale )
Dol Canl Sglite 258 D5 5 (25 Sl b H9dS
Sldllas Ko b laes sl ass> [0 oad odaliv
S IS olme osYh a8 wiz e 0, Sl
5 o8 NP Gty 50 dalaie Jlod ool )0
L A.u.f M}} iy ul}:‘so aS Cewl o0l o)jiﬂ )tliﬁ
dibaie JI 0p)S a8 .conl pid JT S Bl 5l ggeme
b ol3T gz 3blie ;5 ey095 slz 3l 55U Wlsi e
Sl Sl aS ool gz slaasly 8, o 5l Eel oS
Sl 5ed slaadled 3, 5145 s g |, 50 50
3 adgl mals 4y poxie g oad Jite o dllwais LS
s 41535959 1) Sl Lilaie 5 ol b Jsbo
S, b St 1 Slillle 5 iz o 5,5 e
a0 sl yo i Sl el s oo s Ll les S
e byio iz g 005095 Sz 9 (F) wdl @50 Sud)bs
Sgis oo Slgitin (plpli 1058 5 0 S Jloole LialS 4
L obbdls  sing, 0,50 laml ;o 0uS ase> jo a5
o )lie 5 )09 Slaaist 5 LS, el S aLS by
pls sz Jol 5l am a3 9 WS 13 )2 5900
pls sz ke 4 vges colatnl el )l wlab bl
00,5 Jiie Cowd¥Wl 4 g oo LT caws b &l
Bblo jo glay )l Jial8l b Lo jialS 4 azgi b as | >
I S Sewd Gl (S35 (LS sy o SliwasS
by 055 (Seiglsid e s Wl 21 o ololeS
Cews a1y als gl cpm oY u’fal.ohs&ij.:fso
cod @zl s Gupse Slogeal nlply wysl e
Sl 2 4295 b Coslion adlllan 590 425> )5 ()5
sghs; slp pol adlae ;o 058 ST ol Sy
sy5 gl (sloslete Sl 45 (g5l 5 (i,
el @ olgy &b pl 5T aiad age cllb
Lsly ool yo bl caws asb o 1) Uas s 2aS 4 g,
ol 13 s 5 bl o83 g Slemgas sy
ol dedo e s S S sl il
S sledisges slass Wilgh oo ns S Sivan
LS” L"’; ;.)‘r..\.:.) > ):é.o JA‘}.C ] ‘;LXJUOA 00 gde
a5 asb ol ojlasl )] Wlg o Sloj oligS 090 ST 0

6ol slatadgaze b ol S Slypnss (ow)p s>

ADY

VFe) F o lod 5 090 c o o

Ol @ azgi b adllas (pl )0 i (SO59eST Coen]
Sy 4 et cal e Jase 5| T esle (s
9 oL Lg).fo)l.b‘ Gi);.ﬂ‘ 0)95 w9 )‘ oolarul L ‘;5
oole ouimo JoSts gzl 5l (S plsiear T ) G
35n Dz 5 Olg B ad (qwyp S (Sly (hg) 4 ]
odla 2l o JUST 50 5 (2o & JI )8 glica L3,
25 Syl ol S
sl plas yols s o0 S JT S oyl
Ve e s OB S ey el bagie
¥ o olpl S slbpuwsS] o ‘51—1 S Ol sl
VY Y G 18 KI5 ol 45 395 o el 00k 09,5
Ole s a5 b aS (V) Cosl doyo VYD 5 VYO L
ol s 0,5 VA= VY S ogass o)z biwgie
Sliwe JBlas (YY 9 VY) Aol aldlas ST o s
VP 5l S 050 SB- (g0 il Vo Boe jo T S
O Ol S8 A Gl o Sl SR (5
Cool b Uy oS L5 S o o anlllas 3,5 dibate
B (2550 lapiusST ;5 (T osle a8 4y az g L oS
Sl i 4 (g ol (b 51 Lol s el wl
A e e g5 31,5055 Jalse 51 amon ol
S I oske g JT op)S laie Olpnss 0 (510 gine
g Ois gl Jled Cus aS g ebay sl ansls
Sosle s JI ) Gliee ny2eS bl wsiz oz
Sl o ddhate JI S Ol s ol 5l 598 b
B SE Ges g 2LS e Ol [0U Cod o
Gt (09 o5 Cde @ adhie ogis cod el €8S
S Gl b LS g weye g S
s b.(bLf Wy Mls Sl 00 4.’>|9,o 6).».u~u
Gk 5l S J S 6505 R0 siee 4 (st
Gos 50 Ay Oloed 5 piored g A, 4555 oS Y
oo g yiiin Cugb 4 az g b yuioren (ol Jlgo Al
s st T ool oy (b slaas o 5 ol
@ e a5 Sl SoS Lt opl jo ol 4 ey
s Sl b amlie s SB T 58 1
wagh o)l 4z 10 By ogd aS sl OV F) s o


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

SS9 yguaio obew [ o (9,5 0303 3 S (9 beowdi oSG Jud Sluoguas (B g Sl S g1 jud Jolge JiU

Olles Gzl 51w edgame ol o 8159508 o ,eS 1 sass a4z g3 b ol pogdle (YO) 04 axlge
Slloe ;56 Gl cnl 516 090 (g p 3 5l055] odle 5 «@Bs Dbl jskaie 4 ( I (p)S 00033 p Fge
OnS wey Jeily 5 S Gla Shg p s lopl 5 Siglem Jelgs 090 s0 Sleiiy S Slogas

255 et Coledyo (YF) Wad axs )F s o Slalllas jo 3 0wl

byl b ST Glaosey ;5 sgie Sleriey

References

1.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

Andriuzzi, W.S. & D.H. Wall.,, 2017. Responses of belowground communities to large aboveground
herbivores: Meta-analysis reveals biome-dependent patterns and critical research gaps. Global Change
Biology, 23(9): 3857-3868.

Bakhshande, L.S., H. Kazemi A. Soltani & B. Kamkar, 2020. Zoning and Evaluation of Carbon Sequestration
Potential, Primary Net Production and Carbon Allocation Coefficients of Soybean (Glycine max L.) in
Gorgan Township. Journal of Agroecology, 12(3): 541-559 (in Persian)

Bauycos, G.J., 1962. Hydrometer methods improved for making particle size of soils. Agronomy Journal, 56:
464-465.

Bettiol, W., R. Ghini, J.A.H. Galvdo, M.A.V. Ligo & J.L.D.C. Mineiro, 2002. Soil organisms in organic and
conventional cropping systems. Scientia Agricola, 59: 565-572.

Gee, G.W. & D. Or., 2002. 2.4 Particle-size analysis. Methods of soil analysis: Part 4 physical methods, 5:
255-293.

Hill, M.J., 2003. Generating generic response signals for scenario calculation of management effects on
carbon sequestration in agriculture: approximation of main effects using CENTURY. Environmental
Modelling & Software, 18(10): 899-913.

Hoshangi, N., A.A. Alle Sheikh & H. Helali, 2015. Regional assessment of solar radiation potential by
evaluation and optimization of interpolation methods in Iran. Journal of regional planning, 16(4): 1-16. (In
Persian).

Hu, K.L., Y. Yu, F.R. Zhang & R. Wang, 2006. The spatial-temporal variability of soil organic matter and
its influencing factors in suburban area of Beijing. Scientia Agricultura Sinica, 39(4): 764-771.

IPCC, 1., 2018. Summary for Policymakers” in Global warming of 1.5° C. An IPCC Special Report on the
impacts of global warming of 1.5° C above pre-industrial levels and related global greenhouse gas emission
pathways, in the context of strengthening the global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty. The context of strengthening the global response to the threat
of climate change, sustainable development, and efforts to eradicate poverty:32p

Javadi Tabalvendani, M.R., Gh.R. Zehtabiyan, Sh. Ayobi, M. Jafari & M. Alizadeh, 2011. The role of
different land use on the soil carbon sequestration (case study: noumeh roud watershed, nour province),
Natural ecosystems of Iran, 1(2): 146-154. (In persian)

Jose, S. & S. Bardhan., 2012. Agroforestry for biomass production and carbon sequestration: an
overview. Agroforestry Systems, 86(2): 105-111.

Khoshyar, F., G. Dianati Tilaki & M. Abedi, 2020.The effect of land management on soil fertility
characteristics (Case study: Rangelands of Kohneh Lashak, Kojur, Mazandaran). Journal of rangeland, 14(1):
25-36. (In Persian)

Lakzaeianpoor, Gh., O. Mohammadrezapoor & M. Malmir., 2016. Assessment effects of climate
change on runoff in Nazloo Chai River. Gegraphic and Development, 42: 183-198. (In Persian)

Lal, R., 2004. Soil carbon sequestration to mitigate climate change. Geoderma, 123(1-2): 1-22.

Luedling, E., R. Kindt, N. Hunth & K. Koenig, 2014. Agroforestry systems in a changing climate — challenges
in projecting future performance. Current Opinion in Environmental Sustainability 6: 1-7.

McGrath, D. & C. Zhang., 2003. Spatial distribution of soil organic carbon concentrations in grassland of
Ireland. Applied Geochemistry, 18(10):1629-1639.

Mchunu, C. & V. Chaplot., 2012. Land degradation impact on soil carbon losses through water erosion and
CO2 emissions. Geoderma, 177:72-79.

Nair, P.R., V.D. Nair, B.M. Kumar & J.M. Showalter, 2010. Carbon sequestration in agroforestry
systems. Advances in agronomy, 108: 237-307.

Page, A.L., R.H. Miller & D.R. Keeney, 1982. Methods of soil analysis, part 2: Chemical and microbiological
properties. Mdison WI: American Society of Agronomy. In Soil Science Society of America: 595-624

ADA


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html

[ Downloaded from rangelandsrm.ir on 2026-05-27 ]

[ DOR: 20.1001.1.20080891.1401.16.4.13.1 ]

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

VFe) F o lod 5 090 c o o

Parvizi, Y. & M. Gorji., 2013. The effect of dry land management factors on soil organic carbon in the Merck
basin of Kermanshah. Land Management Journal, 1(1): 81-89.

Price D.T., D.W. McKenney, [.A. Nalder, M.F. Hutchinson & J.L. Kesteven, 2000. A comparison of two
statistical methods for spatial interpolation of Canadian monthly mean climate data. Agricultural and Forest
Meteorology, 101: 81-94.

Rabiee, M., M. Majedian & M. Kavoosi, 2021. Effects of Tillage Systems, Planting Method and Nitrogen
Amounts on the Yield of Rapeseed (Brassica napus L.) and Some Properties of Soil in Paddy Field
Conditions. Journal of Agricultural Science and Sustainable Production, 31(1), 221-237. (in Persian)

Rossi. A.M., D.R Hirmas, R.C. Graham & P.D. Sternberg, 2008. Bulk Density Determination by Automated
Three-Dimensional Laser Scanning. Soil Science Society of America Journal,72(6): 1591-1593.
Sanderman, J. & J.A. Baldock., 2010. Accounting for soil carbon sequestration in national inventories: a soil
scientist’s perspective. Environmental Research Letters, 5(3): 034003.

Schoning, I., K.V. Totsche & 1. Kogel-Knabner, 2006. Small Scale spatial variability of organic carbon stocks
in litter and solum of a forested luvisol. Geoderma, 136: 631-642.

Sheidai Karkaj, E., A. Sepehry, H. Barani, J. Motamedi, 2017. Soil organic carbon reserve relationship with
some soil properties in East Azerbaijan rangelands. Journal of Rangeland, 11(2): 125-138. (In Persian)
Tornquist, C.G., J. Mielniczuk, & C.E.P. Cerri, 2009. Modeling soil organic carbon dynamics in Oxisols of
Ibiruba (Brazil) with the Century Model. Soil and Tillage Research, 105(1):33-43.

Wang, S., X. Wang & Z. Ouyang, 2012. Effects of land use, climate, topography and soil properties on
regional soil organic carbon and total nitrogen in the Upstream Watershed of Miyun Reservoir, North
China. Journal of Environmental Sciences, 24(3): 387-395.

Wen, W., Y. Wang, L. Yang, D. Liang, L. Chen, J. Liu & A.X. Zhu, 2015. Mapping soil organic carbon using
auxiliary environmental covariates in a typical watershed in the Loess Plateau of China: a comparative study
based on three kriging methods and a soil land inference model (SoLIM). Environmental Earth
Sciences, 73(1): 239-251.

Yadav, V., G.P. Malanson, E. Bekele & C. Lant, 2009. Modeling watershed-scale sequestration of soil
organic carbon for carbon credit programs. Applied Geography, 29(4): 488-500.

Zhang, C. & D. McGrath., 2004. Geostatistical and GIS analyses on soil organic carbon concentrations in
grassland of southeastern Ireland from two different periods. Geoderma, 119(3-4): 261-275.

AO]


https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
http://rangelandsrm.ir/article-1-1170-fa.html
http://www.tcpdf.org

