[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

\Y4.o }:{\i/r.:iﬁ}a\:.d.; a)\.«.ﬁc/rhéjﬂ.;db/JG-}yir}bgﬁdb}de}Lisaﬂ}fﬁ&@

3 Okd® Ol s od LS Cbl> js KdS g

5P 309 550 5 2l 5 5 B s

\L’JDJ& :U:Jé‘g*dquu

OYQ/ONA o dy sl € YTAS/N/YO 225l s 5 06)

LS

A 1l edge il B 5l Cailes 5 S (650G 55 Slpu sl sl 8 LSS Wil S mhae (S5 dsm o s
23 by 0330 5 KandS 5l okt o slaas (S CBli> 5 LIS gl KadS K5 g U andlas gl
Hed il plard 55058 LU gl 4l 55 2 S (g e Sl OB o e I &ed gy s S Sl DS Okl Jled
S Ol ols LS adlate S a3 B (513 2 g0 (5P ) 500,50 Dlalllas e 4 35 03,56 Cows S (g5l
A 58 el el 4Bl Sl il Ok S b aglie 5o g 8 U Ol 4 KilS i g cou 20 e S
3 gy L KdE 5l o i 5 e, b 5 (2,06 i el Ll 03 S Ty SR plp A 4 o35 5 Ll
Sols b Oadmy LSS s> DL S50 ablin (S5 555 500 S0 andllan . Lgd oo LGS 0311 Sl o iy & S5
S ailae L lsas sl S b i 5 JEdsee glails Olazsl K8 b g cow S Jy e L
Sl S K 6 g S S S VU 4 5, S o s Sl Ab s 4 s ls 1 o 5 YL o Lol er o
=l S Dl g g Y o 5 sy el el 55y 4 O () P 53 IS S - o S daw 4Y s

Al o KedS 5 ot gy GBS 5 s e gy

o (G585 508 S (S bl LAIISE gl (KdS 1 gAdS e}l

Q@jiﬂja CLAJ 6)))[..5 r}lﬁ aK.i.}\} Sl (}.LO)L:.L.;\:} J..Jr)‘ JJL\.\;")LS g_,\..?JJ @ Al
m_ajami2004@yahoo.com : S5 xS Gy «DSSG J gie 1 ¥

q)


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

\Y4.o }:{\i/r.:iﬁ}a\:.d.; a)\.a..f&/r.hé}ﬂgd\.w/JB}yir}bgﬁ@w}‘s}JJLﬁsbﬂ}fﬁ@

OLLSan 5 il (1Y 5 1) s o il bl (S5 pn Cims
Sts s ed sl el SIS 555,50 (0)
@3l il 0l S s 5o e Jele b S
s e

Lism corse Laidg cpl 5l amd 2o glay Sl L
Laaslasbs 035 5 o3l0l Sialsol 5 Sasl a Sl @l
ol S Wledide ol Ol 1 (ol s e
ol s e DU o o sl Lis s s 2l
Al o il page 18 Ges oS SaS rmes 5l
S S Kl S w5 pla sy o g
(Y2 50 oS Ll el (gl 3 655

6u€)u i S sl Olis (Fe) gl 5 Jldes
o301 plaasluss W L SodS bl 3 3454
S G385 K 4 e Jee YO Sl 5SS
el dalS e S il b Ol 5l e s Yo
S g s i Sl edd w5 slad Sl (2B slacis
RS an b Sbs s 0 (S b SLgike) SIS
L LS s e il 330 | Laalas s o3100 5 enls g
seded engydl 55 @l Ogs L edlSls o3Il oas S5
Ol s Sl b b lie s (g iy Ceslie 2l
Sl g g 5 s g Jalge (V) o) 5 Sis 2 (0) s s
S glie 5 ol 55 (6 5 Dl sl | S 05
Lagl cin slaanty Lkitme Lol il S 3 ae Lawslasls
SIS Olse 4 JT oS 5 0s S sl 5 ol3 S L
SISt LSS o (St 3 sins Ly Jalss o2 50
bl oSy S sdalin b (1) Oan 5 bl 505 o
i S il bl K8 ety S S5L
oo O B ise 3 b 5l KldS 5 S Ol peles
uijjm)'l ad e glady 8L L e S as S
S o Lol wlaSLs LSS 3 age

Ol s glaSLs js Ad, 4 ;06 umdlfjjk@
s Sy 3 Gas oS LS dms e obe

VRV
S sl iy 5l S Olse 4 (Lichen) K8
Jblw s S 5 (Biological soil crusts) L CE_““
S LSl 5 Ll g6 51 S ol oy
ol Q) AS o L) e b 4 s bV b mlae o
sy Koo asile GSUSS bl b (S50 S5
S 5w % S «(Microphytic) Kb 5 S «(Microfloral)
a2 (Cryptogamic) S8 s S 5 (Cryptobiotic)
DN

b L os S o (S sla i Ol el
Sl b S s Ll iE ) i o slaens
St g 0 oyt 4 Gl b g el el S5 5S)
o= o, Sas 5 5kl (YA) sed atls ) S aad
SIS Gble s Oy m cos Ol Olse w a2y
el s edle (1Y) a5 81 480 3550 oo
5 S Sl ) S S b 5 D3 3
Slam an Ll ge slais S0 5 50 Sl b 51 Cniles
e i ST L OA) OLes 5 Y0 w e
Olsme an el 5l oS de a2 cpl e plonil 55> SdS
Db Lol 5 s (Islands of fertility) (s -5 Jol> 5l 52
Ales gas 5L Jle OLLS 31 sole slaobly aole i

3 oS Al Joole SLs hans (5505 oty
a5 S s (sl
S Gl b3l 6,8 g e 3 5 (Aggregate stability)
S 5 ot e ) i s 5l e s
SeedS gy a8 Wolesls OLas (1) <y 5 il 5 (Vo)
Ol s 40 Sbt oy yde 5l Ll e St o 3 355
3 KIS s e Ll sl s w0 (8 5k 5L
Lol L la sl aile (U555 slaids nle
T 53 KIS a8l g gl it ol xiy
BY Lislod ol St conglio Ol i 5 b saSIS

Soiin b L sy st S L aglis 5o 1Y

ay


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

3 ObdS Slial Jlad o S CBli> 3 KdE i g B

V) Wlasly szl 55 45 65,0 5 Jlas

SB Ll paiged 5 gl pee Oldes

Do i o o e SSLE de lolid s o
Sl gdvaih ot bl A = 00 5 i dald
3550 acilae gLaSLs (YV) (Soil survey staff) LSS
SPEINS S S 05 S 235 a—alllas

ey LY K3 &8 .+ 13 (Typic Torriorthents)

Y S laibe s S s SldS iy s
5 (¥ Ji_.;) s shls ytﬂ(ﬁdﬁbowb)@&.ﬂ
PN PPN @)Jw;rbu\ Gols i g SlS iy 8L
loa i g dazime (OVF) 0L 5 (6 —anr (adla
RSl w2y U o Gas s ) B i (S5 s
L) e sasme Il 5l eslaal e es LS e sl
035 55 Cmwd S 4 god Lo (2o il VYV YO slal
A il 5 (S5 s 505 S Dlalllas il g
Lyl 5 cd pin Co e sl b 5 (ols pd e Slles
OLalS o o e S el o e il 50 oS
S, Nsd e adam Do 0S|y ) geo a5 45 S 53 S

J}.;«.! °"’\f.'= ‘-;Lc dudﬁ.w)

Laosls (g5l amslin 5 S1 ol 503 4 325

5 Ls Jaze ool a4 ailaie 1ol 4y St glad sa
SialesTa e Vo osled SUI 51 g 5 Os i ga 5l
o Ll bt 5 (Sopd Slogas 5l 5 B S 13
M e 5 S g

2 S andul 5 e (e s 4o S il
A (580 3I e pH olSss 5l eslizul b 5 gl IS I
53 0SS g oS Sl eslizal b (S Sl gl
b Osmltn STL JT S .(Y0) A plomil Ll o jlae
S i Sal(YF) a6 Sesll amly Sles S (63

Aol Ol 28 5 SO ISl L sl pd 5 sl 058

qr

g s (S5 g Gy e b SdS 6
gl 5l S w5 sl s A o il il S
S I s ol Kl s ¢l Ju glasts
Tl 03 Sasde (S5 5 s SR Ol L s s
Ll o0 Slebl 55 (0) LG 5 s (V) Wl 55 1 55
S S lasizin Gl (S Sal sl
Al > g CEM 5y KLs
s el s Sl g s Bl 4 Ol s SIS 4k
Gladbly 5l 5 0350 (28 Dl Olsl 3 B S5 5 5 ol
OF) ol 03 28 Sl S bla 5,0 sl K b i
Sit Ol dled s &l OkadS Ol oS 51 is
0P 03 e a5 e Sl s s w5 L
Sheslital cpl by cdizeen (o3 5 T Sle b b 5l ol
o=l 02 S Gl bl S sl b el e s Sl
5 90 =l Ol s gles s el 51 bl
2> S8 (SSpdse b B o SHa L Sl
= AST L Laaslasls ol canss 5 Ol S
s S w bl s Sie plerd s S glaeeslSe

el 4 S il il b EalS

b B, g5l

s 5, g0 aikie Slasele

235 o) Slaag asdlle 550 adlae Gl Coad e
5 08 Slisl Jled 3 Wly OleiaS 5 5 Ol 5,0 (SO 53
YV s o e) sl e VT Ul s V6 2l
J52) (a3 ¥Y 5 a3 OF 3,0 Jsb 5 adds Yo 5 ax o
Y0o 51 xS Sl SuUb da gt b sldllas aileis ()
Ol sles v gie ol sy Sit r.:uljfﬁgk:a
Bl el 633 e 31 S il a5 VWY dilaie
WS syt s ol o sl 45 31 ke anlllan 34
Sl OleaS 5 55 p 8 0 3 Lty adlate pod Dlisy 2Ll

S 3 el i U 5 led o350 01l & sl aw 5 45


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

\Yv40 h&/ﬁh}a%e)w/rhé}slg,d\-w/J\i}*)if}\&sﬁb@hﬁ}é})}“&ﬁ}ﬁ’lﬁd{u

@JJA’LAM

3l Laesls (g lel anslin g 5 5 S 513 5JUT 5, 50 SPSS

A3 S eslizul (T-test) cos = 5 O g05l

S S50 ablie g Ky Koo Sl
S el oo b el edd SUs 03 58 s ladd g
O OAS S Sl e 5 =l s 0dd 35 O gl
s o 1 bl U sde] s 4y Soladad L w3l
SaS L o 5 0l sl sladnd slaadlul 0 LS
O3, S Yo plg cube o L S5L ablis o 2y L
SHL pblis 55 S5 58 505 50 adllan LU LS

B] o.\._y.ﬁx ‘5\.&;5\:'- 3 QSJ?.JLAS .“JS.&

: 4

anlllas ;0 atlaie S ¢ 0 ¥ JS

5 S ol o B (T0) iy s e b L
J2U Glr0 s adS gl @ i 050 055 (il s
o 5 (PHEA/Y) it bl Jsdee 5l eslinal L dsls
Sl Sy lome Lo b et il e sla0 5 03500
3 0dd g slmer e Ol 6 Se3l 5 (PHEY) o5 5ol
L K L (ol b i 5518 adS Uslas) J sl
Sl sy am Laasluss gl (A) Aus S s 2 g
A8 s Sl Ol a4 0T S 5 5 S o3Il sk e

(V%) W& 0l (Mean weight diameter, MWD) laalast=

D3lp 5 3l el L GhlasT 5ledel s 4 (slaesls

qf


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

3 ObdS Slial Jlad o S CBli> 3 KdE i g B

SS5sm Ohdisy Oa S S s S sdalis 55 (1Y)
g gl Casby Aoy Ak, 55 (6 S S ol Ol Sl
256 glass 3l mi o K i il s s
deo s 4S ol osls OLES lidss (P <e/o0)) sl SIS
abaly oy e 5 T slye oy L St gl Ssb)
Ao HSd Jslpe Gl L aS s b a5l i
bl ol sl e Rl 5 S gl b,
el b sl g8 b ilie 53 S Jeily tals Sl
SL s ol s gad Ol s Sk Ol Ot Ll
VI 5 TVE i S8 iy lls 5 Shdy Do
Ghls S iy SUIS 51 SLs S did aclous Aoy
Y o) b o usby (1545 5 B 5 i

(SeedS iig gy SUs s JTslse Olsae 5 esdle
8 Ol 55 (MWD) LSl 1 55 b
O ab 3 i s /F0 51 0f i 5 anl o)) e 5
ol 3,5 Uy il iy LS s VY 4 idg
e an Sy Sl Bl ol ol s (Y Jsas) (P<e/0)
P P S B N KV W PR
OV L WS P | N PPN PGSOV OV LS P W
sl 5 SLa D3 e 56 A Ay s
ol o aiie S0 s L slaalusls

5 JSas e (AT sle 0L Siass 51 6ol odide «
(10) DL en 5 358 Lls (S i el g5 luls
Aol bs Kos Lole a5l i 1) bailaS 651l Ol e
adox 31 pudame 1 (g ke Olalllas s o bLI 1 js S
ol 5 as aas e 0les (0) OLLSen 5 ol
o dilon Al e S kS ) a2 sl Sl L
Slaalus s sl 5 S )3 o g8 a4 8 Lgs Lo se
Jlast () s 5 55l 5 (V) Sl 5 = 5 It
5 b ol Sho s gty g St oy (K
Sl gl LSas 5 olyd W 5o 6,5 o ol

5 a8 Asls 0L (Fo) sl 5 Jldeed S a b s

0

odd ad 58 5 Ol My sSs Se Sl sl L S
ol s b g, bl 5 (Cross) Cbl.o...« 5 (Plain) oslw
(g5 S Olalllas bl Oy (Y4) g st
s (Voids) ol &> (Microstructure) glazstlo sy Coxd s
b sl 5 (b-fabric) S pb- o ((Porosity) sl O
oo S 5,5 0 ST 5,50 5,050 sl 5l 2ty (Pedofeature)
Prat am S5 S Sl 055 oS e
3,40 Image tools )\J-A\DJ 3leslaal b Cbl},a e (Ol i
205 5 o o ol o3 (Y JS8) (M) s 8515 LT
e Cons an L Ll ol Jlpdle 5 s slas 05 g
s e 5 00503 a5 (Grayscale) (¢ .S
= > s (Processing) (s3lwasl b sla e s

Ad et Ol e 3 54> (Analysis) }._JUT o (Threshold)

oy ml
Ol S anglin 5 S pland 556 58 slaw o
wibae S plard S5 e Sl Jol el Sl S
35 35 g0 Sledbl il ool ¥ ) glad s s Slalas
5 Sl ailie Sb Cinds Sl JolSS S0 ol Jsir
S 055 03 05 St ol Lo oyl 50 5 i oS 45 0les
S ol s sl s 5 daab 255l g8
5035 VU adlaie S (5558 Ol (AR LST slaw 325
S ALS gl i Sl s @ Jail o e 5o
Sl 5l S w55 g aain S ins
AL a Slay g ol

S Olee 358 00 odaline ¥ Jsdr 55 S 4,50kes
d=B 5 b e Ol 4 K8 iy Cos Sl s S
Sk Bl Gl Bl Rl Opd S L alie 5 g s
LS 3o/ & jidg sl Sbt s 7e/eV 51 ol [l
AL 5 (g i (PSo/0)) ol oy S8 iy
Sl ol Jals 1) S8 iy Ll 0l w2551 (V)

ﬁ)ujﬁﬁs@‘}&ﬁbjswéb- L;T.ﬂ)ﬁ Q‘J:.A)J


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

\Y4.o }‘ﬁti/"‘iﬁjﬂ’-""% a)u/r.hé}ﬂg:d\.w/Ju}yir}bgﬁ@b}djj‘,wbﬂ}f}lﬁ@

Tmage tools | ;3 5 0> neA paH] Jope ¥ S

s 3590 S s oot K055 028 b ) s

R S e S
(%) (%) (%) (cm)

YV/0 £Y/0 Yo/o R vY o/¥ YS/A ££/4 VO o—Yo A
Yo/) s5/5 YAx \ ¥ o /¥ v¥/5 YV/S ANY Yoo G
Yo/4 £Y/0 \8/5 O/ YO/0 o/Y Y4 Yoo VA $o-\Ye &)

b ol -0 s s ailiie S pland K58 sla bl 5 pslie 5Sle Y Jgix

MWD o A s Cusb, CEC

CCE 0OC  SP EC pH

R

(mm) (cmol(c)kg” (%) (%) (%) (dSm™) 7
(%) (%) (%) (%) D)

/Y0 YV/Y 00/% \V/Y YV/$ \7A Yo/A  o/oV  YY¥/) ¥/o A S8 piy Ok

1/YY YV/e 00/ WO YT /0 AMZAREEEY/\ A VA \/¥ AY SdS is b

S5 sy A e S 4 (PSe/e)) il Lals
ol S s ol sl b sl 5 e St s
ol Al Bl aadlae s alS a e LB Ol
3 oS Do cd b Sl il g mly e e
o ) ol b S W ey Jlas oS Sy S
A Jpder) s fe KedS (S50 slasin sy 55 )

5B 309 S s 9 (25w s e ldalin

S
S S Do sat e Sl o a T s
ol 5 L S e o] lalllas ailate slaS
3 et BG83 S S Dl

S gl g sallS b L b Llg e 26 i
Ol (Vo) 0,8 5 ol a sl fle b Ol S sl
3 KoadS o it 53 it o Cia Wls e
g ot 4 | Ll 5 (Encapsulate) 15,8 o 5 53 |, Skt
.Juﬁb‘_sﬂ

Sy sl o5 4 Skt o JT LS 5 i3
by Skt s (S 035l el 4 s 5 Ll o
e Sl L S S L8 s glaci s
ahlie 53 (S sl 5 ol Bl Glapile
3 oy asdllae 550 ailaie Sl b

et 3 aS sl 0las rlasT ol 5l el s @
il o jlas S Sl e ke et 555 sba el
Glakade 1B Ol 4y SoedS iy e s Sl

45


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

3 ObdS Slial Jlad o S CBli> 3 KdE i g B

adlas 3590 SLS (S50 98) 009 S0 Slo g ¥ i

Cips GBS sl Sl Of Sl o i Olazstls Koo & g3
oS 518 - S b Sy S - Sless NP
(SKzpds) Sds iss
CodS S Ve Sy b el Yoo LYo glg L) JUS (sl LT
s g Sl S e S5 GU00) Gras Ko L) sl Sk Sk

o (Szs) (s Skl

£ 0T s it 51y Sl LSS
5o (SOl 3 Sas b (2B (i Gmzes 5 das e
e 0% S e YUY paghocs 600 S0 358 Gu b
Sl st G Ll 8 00l 8l F e (S
S S e Sl glaolesle [ S5 s (gl
Slarallsls [ SKa5 4 pie Sdee O3 bl 5L sd e
PR ¢‘}1La A dal g (Bio-mineral) jdas =g L
Ll s (SO P o0 Sen S o b5 (T0) DS
5 b B W 0 SI e (S5 g slati sy oS
Aol Wl olat e |25 3 (glater
4 315 0L 5 1l e 5 5l eslinal b wblis (5 s LT
i Ll SLaS s s 53 Sl i o3 Ol
o3 V0 Yo oS e Ok S 5 KIS
ElE sl = (V) OS5 Ll YL (7 ISS) o
Sla oy 5 Lo L s sls o 5lehl 5 Dlallas
S5 P sm sla i g 5l ami 2o (Hydrophobic) 5 S f
sdaline Ll .liS dal s Jslss sl ege b S
Olpee Sl N5 am SpSle ity b glasls o5 s 8
53 (YY) a sy p LaSle L baslis s VL s
Sl iy S 68l 3 58 O (IS 8wt
28 2laab b per s LB Ol 0 ) Sk Sl sax

(V) el b e (S ol i 5 DS 5 035

v

*
j‘:’.)“‘.’w" L)QQ\J'JW. Y

So b= o o Jss 5 Ol s (5898505 S0

315 el s S8 bl s o S0 s S

Joss 5 sl
St e 3550 S35 505 Som Lo 2ok o
iz 3 i b iy s Sl
ol 0L St S50 ablie anllas blaztls SadS S5
Slos 55 5 s bl hls s 0sds SLs oS
S slse s pe 5l 36 Btes ol pl oS o3 5 (Massive)
o S Ll cl bl 5l el ol s Sl L6
5 (Granular) glasls 53 Jodsns Olatle SIS sy
2915 S —h
sl (0 JK3) wls (Well separated angular blocky)

g_.)A ';l Z‘,\}l .\)bd

sl L S s 1 clals claolaztle 355 5 (Y4)
S das e O Slaalie 31 6 b s o Jas e S5 55
Sl g el 5 S b s S sl
Slallas o= O 5 Vo) dae s Sl slaplaslw
i s by LS 3 oS das e DLy Sy Koo
AL s (Vugh) Sy 5 (Channel) JUIS & 5 i
) Llan 5 beal Sy oo Slaaline 5 Slalas
KedS (Rhizomorphs) Aile 4o Ll il &8 das oo OLES
PRk ez s e S Sdae DU g g Sl b

4SS Uidimme Ol Sinsh ol L d o St Olazle O


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

\Y4.o J'.ﬁ\g’/r:in‘,a\qd.; a)Lo-iv/rhé}ﬂ.;d\-w/Ju-jyir}l&swbcw‘jéjj‘,usbﬂ}cﬂﬁdqu

(0) Kl g b5 () b Ok S Ol a5 Olasslu 1 g 5Ky S slas 0 K3

.-

(oyd o oes g (Shdlio b (S ok Ol o S8 50 65 b 55 das 0 OLE 1) (5155 Oloss b Ll JS2)

Yo A
a
o
Yo A
-
" -
i b
3 VO A
Ve
a,
Og 09 ey b

Sppas DT Jool s el » S Ol olie amlie Jled £ K3

(A2l o o Sl Blond 4y S g6 55 5l a3l 51 (Sl i b 5y >)

Ao oL a5 e Gl L - Gy b
ol e sl s es e Sal (VL w5, S
Hdppblj&SBckﬂq&sjéquﬁw);
Q&Wﬁﬁ&@y&«_d&@%j\ﬁ&@&u
c]a_w)>¢.<ﬂmﬁw|wt;§>w&.>)ﬂd&;q
Il 1 O e B¥3 51 (S LS Sy S asie S
5 (K8 s 51 ol= COp 58 5l s &) Sl
— o S8 i Ok S sl of Clae ol
sdeys Sal pamd bl 5 03 Sl S Llos 6

(klmw\ Y Vol 4.!“)‘ J&.&) b}«.::dw

S Rb -
23 S8 i SEU Y g 55 g 5SS ol
Sl = 55 33 3Ll ) SUs aikie GlaSb
pd alis 5o Ll 4S5 5b 4l St wag o osline
Sl S Sl o SUs U Y (e )
Gl A SO b — o of o 5 s s s (Crystallitic)
Sl (Y ISs) e S JS—3 (Speckled)
B olie e 5l A0 sl o oal Lty Sl S
SO o o KodS by &S col Sl OS5 ax g
Sl Bl e 4 ) il 4Bl pen oS1 e SHU Y
2 S Ghle bl S il g s e il
Sls Sas Sbr Olatla (6ol & 5 03,50 oal 8 il

aA


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

3 ObdS Slial Jlad o S CBli> 3 KdE i g B

Compact {
Lo . Crystallitic
Slightly compact ) e
————— Y
. ¥ .
]

(o) blizs 5 () ol 558 55 50 KudS il g 51 Ol M sy Sen pslal VIS

Jolss 3l S S5 sacled o o els Ol St
SLas s Ll el Il gbaolastl 6,8 K3 55 i
Slallas 5 S5l am amdsdy £ S g SlS iy 05

A esd S5 sh se 5 S

S S 4o

53 ki Sl S S Ol 4 SlS 2h gl
03 50d ool 3 1y (Ssles Sl e 5SS Sl gslaSE a5
S das e SRl 1 ailate 3 Sl LS55 Wy, Ce e
P S sl eslKe Jlesl il Sos g e
Sl i Wl e LaasliS s o lul 2Ll pes 35
Lal ailae oS Sl 5l o, Kb 5 cbli= 55 35
Ll

A
g e od b o =0 K 00 5T s 53 S G50k
Excremental ) g5 = sy >4 V2 5 5Ll
Lo slasls sla i Qif"@b s 5 > (pedofeatures
Sl Ll sy 4 S 5b 0 s K8 iy,
bbb ol s e s 1B (S5 e slac e
03,51l L lanl s SaedlS S5 sla iy
e 5 (S5 Ol (S5 AST Ll s S
3l iy o §50ka anlal walp 1 Sl Db g g
daaly g 5o 3l S Bl Ll gl s
SedS fdig 8 ool o ot S5 Sl
Claiody ool Colam s 35 XS o Jlesl S+
0T A5 e a8 sl St O ol el 51 5o

53 Olanstle LSCES a3 (ol Dladllas bl oy 55

el )48 CL.A

1. Asta, J.,, F. Orry, F. Toutain, B. Sonchier and G. Villemin. 2001. Micromorphological and ultrastructural
investigations of the lichen-soil interface. Soil Biol. & Biochem. 33: 323-337.
2. Bar-Or, Y. and A. Danin. 1989. Mechanisms of cyanobacterial crust formations and soil stabilization in the

northwestern Negev. Soc. Microbiol. 13: 55-64.

3. Belnap, J. and D.A. Gillette. 1997. Disturbance of biological soil crusts: impacts on potential wind erodibility of
sandy desert soils in southeastern Utah, USA. Land Degradation and Development, 8: 355-362.
4. Belnap, J. and D.A. Gillette. 1998. Vulnerability of desert soil surfaces to wind erosion: impacts of soil texture and

disturbance. J. Arid Environ. 39: 133-142.

5. Belnap, J., J.H. Kaltenecker, R. Rosentreter, J. Williams, S. Leonard and D. Eldridge. 2001. Biological soil crusts:
ecology and management. United States Department of the Interior, Bureau of Land Management, Printed
Materials Distribution Center, BC-650-B, P.O. Box 25047 Denver, Colorado 80225-0047.

a4


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-05 ]

[ DOR: 20.1001.1.24763594.1390.15.57.6.8 ]

\Y4.o }:{\i/r.:iﬁ}a\:.d.; a)\.a..f&/r.hé}ﬂgd\.w/JB}yir}bgﬁ@w}‘s}JJLﬁsbﬂ}fﬁ@

6. Beymer, R.J. and J.M. Klopatek. 1991. Potential contribution of carbon by microphytic crusts in Pinyon—Juniper
Woodlands. Arid Soil Res. and Rehabilitation 5: 187-198.

7. Bronick, C.J. and R. Lal. 2005. Soil structure and management: a review. Geoderma 124: 3 —22.

8. Chapman, H.D. 1965. Cation exchange capacity. Methods of Soil Analysis. Part 2. In: Black, C.A. (Ed.), American
Society of Agronomy, Madison, Wisconsin, USA.

9. Eldridge, D. 2000. Ecology and management of biological soil crusts: recent development and future challenges.
The Bryologist 103: 742-747.

10. Eldridge, D.J. and R.S.B. Greene. 1994. Microbiotic soil crusts: a review of their roles in soil and ecological
processes in the rangelands of Australia. Austr. J. Soil Res. 32: 389-415.

11. Eldridge, D.J. and J.F. Leys. 2003. Exploring some relationships between biological soil crust, soil aggregation and
wind erosion. J. Arid Environ. 53: 457-466.

12. Greene, R.S.B., C.J. Chartres and K.H. Hodgkinson. 1990. The effect of fire on the soil in a degraded semi-arid
woodland. I. Cryptogam cover and physical micromorphological properties. Aust. J. Soil Res. 28: 755-770.

13. Hansen, D.J., W.K. Ostler and D.B. Hall. 1999. The transition from Mojave Desert to Great Basin Desert on the
Nevada Test Site. PP. 148-158. In: McArthur, E.D., Ostler, W.K. and Wambolt compilers, C.L. (Eds.),
Proceedings: Shrubland Ecotones. Proceedings RMRS-P- 11. USDA Forest Service, Rocky Mountain Research
Station, Ogden, UT.

14. Jafari M., A. Tavili, N. Zargham, Gh.A. Heshmati, M.A. Zare Chahouki, S. Shirzadian, H. Azarnivand, Gh.R.
Zehtabian and M. Sohrabi. 2004. Comparing some properties of crusted and uncrusted soils in Alagol region of
Iran. Pakistan J. Nutr. 3(5): 273-277.

15.Kavdir, Y., H. Ozcan, H. Ekinci and Y. Yigini. 2004. The influence of clay content, organic carbon and land use
types on soil aggregate stability and tensile strength. Turk. J. Agric. 28: 155-162.

16. Kemper, W.D. and R.C. Rosenau. 1986. Aggregate stability and size distribution. PP. 425-442. In: Klute, A. (Ed.),
Methods of Soil Analysis. Part I: Physical Analysis. SSSA. Madison, W1.

17.Kleiner, E.F. and Harper, K.T. 1972. Environment and community organization in grasslands on Canyonlands
National Park. Ecology 53(2): 299-309.

18. Lalley, J.S., H.A. Viles, J.R. Henschel and V. Lalley. 2006. Lichen-dominated soil crusts as arthropod habitat in
warm deserts. J. Arid Environ. 67: 579-593.

19. Lynch, J.M. and E. Bragg. 1985. Microorganisms and soil aggregate stability. PP. 135-171. In: Stewart, B.A. (Ed.),
Advances in Soil Science. Springer-Verlag, New York.

20.Malam Issa, O., Y. Le Bissonnais, C. Défarge and J. Trichet. 2001. Role of a microbial cover on structural stability
of a sandy soil in Sahelian part of western Niger. Geoderma 101: 15-30.

21.Malam Issa, O., C. Défarge, J. Trichet, C. Valentin and J.L Rajot. 2009. Microbiotic soil crusts in the Sahel of
Western Niger and their influence on soil porosity and water dynamics. Catena 77: 48-55.

22.Malam Issa, O., J. Trichet, C. Defarge, A. Coute and C. Valentin. 1999. Morphology and microstructure of
microbiotic soil crusts on a tiger bush sequence (Niger, Sahel). Catena 37: 175-196.

23.McKenna-Neuman, C., C.D. Maxwell and J.W. Boulton. 1996. Wind transport of sand surfaces crusted with
photoautotrophic microorganisms. Catena 27: 229-247.

24.Nelson, R.E. 1982. Carbonate and gypsum. /n: Page, A. L. (Ed.), Methods of Soil Analysis. Part II. American
Society of Agronomy, Madison, Wisconsin, USA.

25.Page, M.C., D.L. Sparks, M.R. Noll and G.J. Hendricks. 1987. Kinetics and mechanisms of potassium release from
sandy Middle Atlantic Coastal Plain soils. Soil Sci. Soc. Amer. J. 51: 1460-1465.

26.Pendleton, R.L., B.K. Pendleton, G.L. Howard and S.D. Warren. 2003. Growth and nutrient content of herbaceous
seedlings associated with biological soil crusts. Arid land Res. and Manag. 17: 271-281.

27. Soil Survey Staff. 2010. Keys to Soil Taxonomy. 11" ed., U. S. Department of Agriculture.

28.St. Clair, L.L. and J.R. Johansen. 1993. Introduction to the symposium on soil crust communities. Great Basin
Naturalist 53(1): 1-4.

29. Stoops, G. 2003. Guidelines for Analysis and Description of Soil and Regolith thin Sections. SSSA. Inc., Madison,
Winsconsin.

30. Tisdall, J.M. and J.M. Oades. 1982. Organic matter and water stable aggregates in soils. J. Soil Sci. 33: 141-163.

31. UTHSCSA. Dental Diagnostic Science, 2002. http://ddsdx.uthscsa.edu/dig/download.html

32.Zaady, E., P. Groffman and M. Shachak. 1998. Nitrogen fixation in macro- and microphytic patches in the Negev
Desert. Soil Biol. & Biochem. 30: 449-454.


https://dor.isc.ac/dor/20.1001.1.24763594.1390.15.57.6.8
https://iutjournals.iut.ac.ir/jstnar/article-1-1861-fa.html
http://www.tcpdf.org

