[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

VAR Bls 5 5ls ¥ ojled pylor dlor s ptign (lidieay 4 25 vy

2! Bl ety adedi alesd Slns Z Nl 5 25
o LS

Ol 3 ol ls wikige 0 dSL2Is Ol as 03,8 108 50 "
%’L"’) oS, sl kg Lol uj‘ji)‘-’ s

A /A E B dy MATNY 3l 5 i3 56

o AS>

Azed et S ilosT )y gL LIS il jasiis gl s,y dax Sl
(o S Gl S s ol e el Ol i 05 ST Al T )
5 S botlel ml e 45 Las e DL add bl (sla ) Llodd e3lg
D 3y oS et Bl s S 1 ST el el olend gls sl
las a3 mlo WA (G55 2 o plnil gla alesl b L 3 e 2l hagn 3
Jsa o oilesl B b o) S5 placd Sl Slpsea Il (S lade o)
S IS 3 0 Aol slan Jsa o sl s 03l 13 e b e 5 0l o
el Gl s il el el sl ey 555 (plerd slne b aleiin Sl
S I s dams e 0L Eash ool s asm e ailesl Sledbl b3 gdous s ol
Gl Ol el T U a3l s b ey S5 placd b G5 Olse
Db 8 Sl S5 0LLE Ll IVE Jpa o GRLeT s L oalgidy sad Sol lae
e S s edd sl AT el YE s bl ey S oland
el ok 95 AT a3 YWE b bl sl a5 (aleniy

Isn o otalesT pband Jlome ¢l ST (S1 e 1S 0515

Jstos o 57


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

A VAR Gl 5 5l ¥ oyl ool Ao s g (olidinn 4,5

PRV

Ol S5 (2l il blas 55 )y GaSlE plad & Ao ) sead i 35 o
L aS Lls spmy Connb 3 pla v oS ol ol jasite 08T Ll s p5lie ol
BlaiS o g g0 | 515 (Sla s 2 48 sy €Sl 03 g pr i DS 0 T 0L >
s Ol Sslomn 53 ooy S S Ml (S s s ge saS 5 s O 3k Ol b
b 2580 3l meizme o)y GLGE o Sy 0 ) LSS 5 L B8
ed Sl s SISO (b8 e eSS Gl s 4 T 3L 0L
divs ) L e ol Sb 3 OT Ok beles 5ol o O 53 ey O3 )
Oen alg 53 533,85 e S il s 8l s 5 OT 0L s e Rl 4 e
S S oglade ks gl ey ol e V] ssd e oile LIS ol 4 cl
4 Loes LS 5 ol J&\JJJ)LHQ;J;.JY(}?LA};J))} S5 ubju)aaw
Jole Olen 5o il U (S e 8 ST 55 paasite 5 b &S Sl e loI

S5 L ajls ol STy canlst a3 S LT al b oy » 4!
S d el AT 5 ol s Sy 53 4 1815 eSS plulis gla s,
S uS o Ll | S1y glasSls cotlid 3 ol i adkie 31 S 55 ol e oLl
5wl pasis LB e ol Sls s Sl Jols ile s by cwd Lo gble s
iy 3 3 IS Ol sy (S by Gres il b e S p sy aods [ sba
el 151y saSs plubis ol s dalyd 5y S0 5l de g5,sliS glaano]
Ses S am sd gr plnil Olajen Hsbay (flesl s S 6 Vsame AR2LST sl 55 5
el oS 5 ol Ui 5 W8 pede deals S bl Lol
St pLdl 5las 53w site 5 wodS (ol i GO e b sl il
s w Y D]l Jsa o bl (lasl o 5 mme 65 S Sl cnl 3 o
sliial LaSbt L1 S1y Laseti 6y alboed slabesl b 5l & alajlas S o

Y] o 553 5 oy Sl 3T Oliimes Y] 25118 ol sl lre 51 ddle S e

). Crumb test Y. Double hydrometer test v. Pinhole test

. Chemical test


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

s GBS ISl iy pass bt b 2ol 5 23! 414

OV UK2) 55 slgnig 1) 355 Sloand Jbrs (al STy sy Jlo 5 (S ar i L)l
byl his OF b Skl oMie (gLl Silaen 03,51 Cese gl s onl 5
Sl Sk Ll il Jol St st 4 a5 Susby Olen b pldl et 6555 0
doles G @ s ge saSad Sg olo U 5 sl e anildS J= Olen & cole
I St bdses 51 bl 5l pe b lojim f 51 Sl i S slowl b s s
5 e ol e e (3B SO e pleed Jslbie sla bl b 5 el
5 e Ao 0T 35 o oy 3olas ol 3 (rd 53 OV ST s Al 3) eerlS
Olgen lo g0 Shealial b 505 S aruloes |5 (30 0555 Jlezr gsams) Joloms eSS
Sl o5 8 e plal alul 1y 35 lsped sy8 S e bl S ) STy
St s 33 sl s p (aloeed 5 Jsn Jy 85 (g masten el S) plalis
o r ) 3 S ag Ol il bl 5l eds sl gl Sl 5 13815 ailsp, Skt
o S las Gl b ges 3l (sacm Lilesl ool ) vy o1 815 glls e
bl gy @bl o K Ll wnd o3 g el go 55000 (Solas 53 Sy ol
or Sl s on) gl 45 ol OF Baas 0L S 450 YYY 5l aal o
s Sealon o (s Gl s b ates ol

Sl s Ul lases 6 205l Gl b 6 Sy s sl 3l Ol
S plend Slasie bl 5 iy, opl o3 Ls S Gl S oI STy o sl i
Slr G oyt 21815 Ol 5l 2l Lol 4 B asd e JUis Sl sed 53 (6 e
il S sl bl =L s vﬁﬂrﬁ ik ol S

Ol g Adlate [ 3d GlasSl (555 okt plonil (S5 slahles] (aBls @ ax 55 L
FeS 1 oAl ol s Gl Jlae SOT 4 a5 b s 33 pbeed Jlae il L
S Sl ooy (e 553 S 3 iy U BT B alie (6,503 e oot b oo
sty gl ol plnil 5 pd S S35 1 oS s p ol 53 el 0 gty Ol


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

Y. VAR Gl 5 5l ¥ oyl ool Ao s g (olidinn 4,5

ml\
E 80 N
g x ZONEA DISPERSIVE
£l
a8l *°
Eéf ZONE C INTERMEDIATE
=718
2. 40
B
LB ZONEB NON DISPERSIVE
Z X
3 w
e 20
w
a
0 Ll L1111 [ 1 il
o1 02 05 ] 5 10 50 100

TOTAL DISSOLVED SALTS IN SATURATION EXTRACT
meq/ liter (Ca+Ma+Na+K }

[Y] 5,08 pland Slaged N IS
Ol 53 Dlme oS 56 50T 5 sl 1 63 Sras s i3l Oliie
S gland Slaseia bl g Jiay opl 3 LS &l S Sl s sle i
(Y IS8 ey 21815 Ol 3 ale bl S U s e WSS Slsged 53 (S e

il S bl ml b Kales ke ) gLSE 6l (G o

v R oasd jlaa

PH<7.8
[_ ECe<250 [_ ECe=250 J ’ ESP(S;.] S%<ESP<15% | | ESP>15%
WEfem MEfcm
leached by
—
NO I YES ] [ESP-}EMgF(iS-e] ESP+EMgF>15xJ
-

(on] [omn]  [)

[sancs] [ sesancao | [samso]

[ bil.u-.ﬂJ [ w;uml [ l;ul

T LgLLJ,_eT Oldds (golgiiy Hlosal Y J.<.w
Ol g Ailate 3 S (555 ok plowil (S5 slatles] Ladls @ ax 55 L

FeS L a3 ol s Gl BT Slae 4SOT 4 a5 L 38 plesd Jlas mli L


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o GBS o181y Jeily el gl lns Ol 5 ol a

SLSLE Gl oy e 53 Sl ey Sl BT Sos) alie (6 505 Jlne il o
Cl.‘.‘.v Y8 %oy (l}u])}w LSLQ&l"QSJJJ“‘SL;“‘)j u;_\)J (Y‘ J.<.J;) Sl ol JLM Q\ﬁ\

ol axdls gy Soalen Jsaiy (bl il bsdel Coses

TRIT P90
@ 3 ol pltesls YWer Gl t WIS oslmex b bl (hagn cnl
) S a3 pge ol Glasile 453 mle VA S1 i (s et pll gla o]
Lo b s als oy 555 (ol Dl 5,008 sad 5 Sl s 4 (G 245
ol S l a5 b s S5 gl s (am Shales] ol 0ol 1 3
L oS glsSa 55 o Sl 5250 AKilosT oMbl 5350 3 o slaslins
o oS Jpaim Sllol b alberd Shee nl ol Sed doss s e Slaiped ooy

S s il 6] ol Sl ) ST el e Jile3 op sslezel LGB Oliise

ok ow) g b 5l

slein 3 b el S w0 181 Sl Lasis gl 1 ol ey S5
Yoo s

(ECe) Sl ¢lil s 5las (S S eglis (O

el gr Cesay il ol 3b oS SARY) e Gl o (Y
Na*
Nz

SAR =

Sl glsl 5 lae () PH (7
S5 2 A slond o ialasT Galal s 5 Gs8 sl byl Sl eslinad b oy S5
S 6 il 038 sty L ¥ JSKE 13 g5 Ol 5 il SLaSLE 51 &gl TE
) b el o ezl (glae pad das (55 Jphoms (SlacSas Ol (glls slacS

Gt gos 31Ax5 48 iy oo i Liles o 1815 Ja g b 1 S5 e Jan o EalesT 3 s ged

). Sodium Adsorption Ratio


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

ayy VAR Gl 5 5l ¥ oyl ool Ao s g (olidinn 4,5

303 305 ol p3Y 5 ol 0355 B (5l gl i sl Sl ok ShlesT glad gl
1315 Jsn o oilesl 3 a5 @sed (@3l pimmen 5 cilises bl S 51 6 5
o il el o gdues 5 Slsges opl el 5 (gues, = s els oilesl st
LY s anolie Jsa
S s S Fars o CL.,:,\ las S Colda s b oGlosad ol ulad
oo ormsie) Sl 5SSl colia glls (S ST sd e pasin il
e ghuaids | S5 ol gew 3L A0 I 58,5 pH Ve 5l 58,55 SAR & ds/m

ves
NO | PH27.5 aeoky
ECe>5 NO =i )51y 2
leached
ds/m SAR214 NO 1,819 ]
YES & .
sl PH28.5 | ) YES v loed Golgdy Sl X JQ
Lol NO {1,815, Y S
s o YES PH28.S g 5ué [ ]g_;“'.‘.’) J'S
258 4<ECes5 SAR214 - YES 13y decssi
NO {151y,
) YES {15 |
YES [~ PH28.5 ] e
ECesd -
ds/m SAR214 YES ity iy
NO PH28.5
NO 151y 45

Jdsrom uﬁgbﬂ

b Lol 2B s L3S plul AT Jl s BLes 5 ss ) Jaae il
L Lot @l sy oS o1 STs Ol Silesl ol s s S € 1AV Jle s gl
Shalie 5 3550 5Seill sd e sbul Sbt Kl 3 S Flosm SOl e
oialasl plal S day sad S Ol Bl k8 G115 s 2 O i Sl Jol
Gl gl 5o S Wzl b IS e 23 8 15 S gunaab Gl ¥ o il
o303 L3 bl dola 53 M3 & o (055 5 Sbids Rule 555 elsds kb o
b P SaSay A3l e ks YA L el 5 se el gl 135 e oS e ctiles
3 ol e 25500 bl Wped ok sgme szl o (s el S k3
o i ke Oldle cpl s 3L B s ol oS pd e e3ls 1 s
o8 el Flagw 3l e o3 Do 3 e VT YA 50A 500 T slasl
[2] xas e


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o SBSE I Sy ety pasii pled Jbas 23l 5 4L vy

D i CHI .
1.5mm s SV o
12mmJ b 5 Sk E

3)laapS15

[Y1dss o oKews o sled it S

Glrp St el CL s B A 25, ¥ Gb Jee o Silesl bl s Ol

oslazal (Y d_ﬁ.\?—)AU&_})J\ U:"A-}ﬁ u.i‘)b Sy 90 LSLAM)N &‘;‘) JWLI&W

RGOV rS
é fw e
[o] o 815 Jemily pareds sl p A S5, .\ dsur
= 1.8 bl o

seppu i SETEE ey O e e
Conkdlabl cee R i ’ Crogds) 1,5
Faghe) LS 7 g WAL e e we! Sl
2v/- o et o Vie=ArE ° 8. D1

> e o5 s s Vet . o D2
Sve o s S S A=A 1s 8- ND4

ks
AT oS S i VE-YrV ] TAs ND3
VA-TIY L] TA=
Ve Ty wilas <rs. ° B ND2
\ Olis s o < ° (BN ND1

AsMVoug;Mugﬁwa;,\}:Au;ﬂ)us&uw)w)ﬁdguj@u
508 e b sl gy Sl g e et oy Shalel s b 65800
Jsa om Silesl ol dls s s cpemas Klesy polie Jolo b 5 08 and blie

Jsa o Shabeyl pelul » LS sauaib Y g

Y Jgdr s anlis anls Sl oy S
ND NDI1 , ND2 151 8
D ND3 , ND4 1,515 Ja goo
D D1 ,D2 151



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

ave VAR Bls 5 5l ¥ ojled ple Mo s tin (libime 42

o LS ol Bl el b5, S L plend Sl 41

o S eolgdy Ll Sl wd ol (0 IS0) (ol plerd Sl
s S5 Sk slade 453 ol 1A Gl Sledbl 5l 5 s a5 Lo sl
SISl s Slae cpl s sl e Sl el bl Gge YTE ssu= s oS
s e Dbl 4 5 L) ey S5 g edd 4 S ki 5 pH 5 SAR (ECe)
S Solra b ol 0dd 0T rw 5 03,8 L 25d cnl o318 by 5 esly i
SOl clew 3523 Sl 1 515,85 1515 Lawyie d Sy glaSls jasis 4 56
ARl sk (Kb botlsl mb 4y b ey S5 s3lgdy b
5 b Sl (Ses 5 AS e sl (VL Oleabl Ao s 3 (pl S das e el
At Sl s 5 Ol (sl Dlome cpl s 5 sy SISEe b af glassle L

ol e 853 e WA LBl (soslaer Sl day bt Slas onl (LB s
23S slem sl Al e 534S (osba B S 13 hls s ge e 53 5 Sledb
Lol Lol s o8 Sledbl 5 s ECe pH o nlesT plowil pae b 5 plonil o
53t axdldlS LS golel glaesls 51 sy el elil (ECe) S xS0l ulta 5 pH
sPH L nll Lol s o8 glassls S Ul ol jislis (gduaes bl 9 U e
5 LS ghuaws pH 5 SAR o 3dzes 5 KSE aosls ol s g 0l (=L?=}l ECe
gt Llas S ol BCe b 5 PH sl tulesl il 53 oS glasisal 5T i 5o
lhord Sl Bl 55l L;:‘;U @3 Al Oly psbeas Hlas L Y s (glanlis
See 358 oalizal 5 i K abil ECe 4 5 PH slaiilasl 68 (53050 5 il s
Lk plasd e Sl 43S plnil PH 5 lasT S0l 3525 L il (1 e
3prs bz (SBEde s e sl 0l ek pad Les o1 STy Ol el 4 i
ol ol gl dan GatS 4 3 se sbae l ECe el plonil oo

5SS ol pde b s plonil il Laagad Lo phlesl il dues S 4 a5 b J-

b mmer 5 Sk gLl slas (BCe) SOl culia 5 PH s (b3l 538 L


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o GBS o181y Jeily el gl lns Ol 5 ol avo

2l 3 el i s bl Lagse ol SSE L Lt slag e Jlesd

IS8 s e placd Jlae Jpn o SRlesl s O3l 13 L 5 gt Ll

dsdar 53 5 a5d0e A1 L3 3 0l Ol Sl 5 b (VIS8 ey 55 Jlne S

Ok onl o3 Ll Sl Dl 5 ey 553 Ll Sl ol S sl Aoy o

sl 0 03551 (Cos) ¥ st slrosls a5 L J g oy J'”..."Laﬂ @bb

Wl e 55 ey 555 eolpily plad Jls dibes L pled Slae o) @
ECe<2 is5u0e 4w s (ECe) S gl Slas S0 colan Sialesl =W
55 0 SS& ECe>5 ds/m 5 2<ECe<5 ds/m

¢ECCSZ dS/m L;iij:‘ﬁ‘ C,\.i‘.).h =Ly BE) Lﬁ‘;‘-} Q‘ﬂ u.a.:x.:.} C_}: U.?-ja BE o
10<SAR ; 8<SAR<10 SAR<S8 50 4w ;5 (SAR) e
ST s sladigud e 5,5 o 13 SARKS &5 500 53 45 514 500 353 0 SS&
bosw 5,8 o 53 8SSARKIO Gssime 55 oS laged 5 358 0 o3ls Lasls
a)\: u..a.:m:..? b?b Ja.wjiﬁ C))y U‘i‘ jf:" DR ‘jf‘) 4;}»..: .,\.ZL) pH285 450.3.\
pH>8.2 syl b say 5,85 o 51,3 10SSAR o500 53 oS (Glaiged 5 555 00
3}‘25" o:‘:d@xx‘ﬁ‘)ﬁ g Q-.’.\j:."&’,);)\)f\) Jamj:.,a 45}»..3 .,L\;'L:

» 2<ECesS Sl colta axls s 1 Sy Olpe ol s Ao 55 @
5,5 513 IS<KSAR<K2S &5 5050 5 sl 505 (SAR) E Ol S &S S
s Cose e 3 5 181 g gladises 5> 430 PH2BS asopl Lo L
23 14 55 (SAR) b Ol S1 s s e ey Lasis | Sl 8 b sl
o3y jasis 1315 8 ladiges s wges O 5,5 13 15<SARK2S &5 50
Pyt

BL) Ece>5 dS/m Ji’.]zg' CA.LUA L BL) ;;’.‘J§b g_)‘]:.a u.a.:;h:ﬁ fjé n}f BE) °
(SAR) b dr Bl o e3ls phrad edd ) Sbdisel S 50
35 614 pes LEalasl sl edel s BB S oo 0> 3ph e SIS b3 pdome gy 3
5 12<SAR<16) (pH>8.5 5 8<SAR<12) (pH>8 ; SAR<8) (slacs sde
Gt gas s3x a5 O L, 13 (pPH>7.8 5 16<SAR<20) , (pH>7.5

u.\;-w_)f\)‘.af& e;\;ﬁ;ﬁ.ﬁl;\jﬁ PP L)’.’.‘jﬁ'éjéj\_;‘} h.uj:./a


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

a1

VYA Sls 5 5mb ¥ ojlad poler Mo dige el 4

.,\.;prHzlo 45‘-54"‘)” DL JJ:\'{?)‘J520<SAR ;))JN))JE)JJA ;u}a.) V._)‘.,\..w
1515 Lses 2L PH<8 5 1315 koo e aiL 8<pH<I0 315 ,5 L

9 v\.;.\;llJ. oo M ol [ s] LSLQM‘}AJ 45 ‘-53‘)‘}.; DL )}.ZL;A oJlJ u,a.:xli
6505 LELPHST.S 815555 oo p Idoms 5 355 o sl b €505 3L pH>T.5

Sy e o)‘)ﬁ}wlﬁbﬁdlﬁ@w 5

3o gl Wl suzes

[ 0 -
4 Ky \J K
e PH37.5 < S SBUIES TS
1515
PH210 =] 1,51y ;2

8<PH<10 |,Sl,h.»,.~oﬂ
-l;l | T

16<SAR<20 < H Ll ‘“*“]

&PH27.8

— =
(12<5AR<16| _i 151y bnse |
&PH27.5 E
8esaRs12| A 151y by |

> 151y 5ot |

| sarsss A<t Pt )

»)—erv'»

2<ECes5 15<SAR<25
‘)5 1925

=
= 1,51y I
'\ 8sSAR<10 PH28.5:
— _l—J 1,81y by
SAR<8 I,S\, o

Golgiy b Hlae 0 IS

10sSAR

bl gl b gty slas 5 o) 555 alasd b S il Aoy £ gl

Jdsrom

Gl

s

E>a S



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o GBS o181y Jeily el gl las Ol 5 o)l arv

& S 4o

553 alacd slre Sl ol bl b pace olasl mE S LSl s s
sl G L;ujcwﬁ S Sl ol amS sl il a3l LolS gbay e
Gt S Ol 5 e ol o ilel Sl ol 55 5 5l 5 LS
(bt 5 dapom slaghlesl ml el 5 o8 Al s bl sl S ol ST
Sl gl & S cple ABL il sy (Shewes l 3ose 5 S35
Sy glp Bl osp Saler placd slhas b Jsaim slashlel mls b sal
S Ol Ol o 1y aloard Sla ol el Al a3l sy Saalon ol S
Slamlel lasl &8 il g WL oo a3 il e s bl
ssSde glajlas 5 Lo mlesl ol BB el 5 S g 5 e o olend
S Sylas S ol 1y Ol o)l

blo b b sba Lsdie bl 1815 don o bl 53 6 gladi sl
Lo oals Lasis | Sl e b o 1815 bansie ey ;3 ol Sl 5l esliza
1515 5 180 bawsme d 51508 oSl Lasis 4 536 Ldr glend Jlee
555 eloed Dl 4 G (g ol D L olgly sl Joleas AL s
S o Jas LS 1S Jeily olsl 02 ek @1y 5 sba e

el el b e S5 olend Glaslas Ll b Sl Sl
bt sl Slr 35 0T 815 Ol Ll W) 5 ool Sl S5, by
oMbl 35505 53 pH 5 SAR ECe slaj o S8 L s 5 sl am ) S5
sl ol Cewsas 3 5o g0 JAK:,J”L»)'T

Jols 4 ol STy Jeily Blod 51wy, wllas (solbl Ll g3lgiy Jlme o
S s Ol imes 5 s o i coedS 2Ol Bl slis o SAR
G e 5 peedS Pl SBLE 15 L S sha )l (Sa ldl b las
Ol chle als Lo 1815 8 St owsl 2alS SAR lpe oS Jb- s i

s | 815 Sbe al S48 SAR Olps 8 Jlm 3 ik & Cond e 5 oS


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

4YA VAR Gl 5 5l ¥ oyl ool Ao s g (olidinn 4,5

Sbt 3 e 250l SR Ol ST (Sl Olge (5551 L A el
S el STy Sl S Sl el Olipe SRalS b5 1 ST 08 Sbt il 5L

e 53 PH 5 SAR) i il s (S0 olis gl e Sl L0

o 3ol e ol 53 ot aslinal glassls 4 5 L Slime ol <o S5 b

oty Y 31 Jsmir Sialol 5 edal sty s b 0T il ol Som Ols Ao 5

S e Iy il Ve
c\&.a

1. ICOLD Bulletin 77, "Dispersive Soils in Embankment Dams", prepared
by the Icold Committee on Materials for Fill Dams (1990).

2. Sherard, J. L., Dunnigan, L. P. and Decker, R. S., "Identification and
Nature of Dispersive Soils", J. Geotech. Eng. Div., ASCE, Vol 102, No.
GT1 (1976) 287-301.

3. Rahimi, H., Delfi, M., "New Chemical Method for Evaluation of Soil dis-
persivity", Proc. Of the Second International Seminar on Soil Mechanics
and Foundation Engineering of Iran (1993) 199-218.

4. Asgari Majdabad Kohne, F., "Experimental review of dispersive
phenomenon in clay", Technical Faculty of Tehran University (1992).

5. ASTM, "Standard Test Method for Identification and Classification of dis-
persive Clay Soils by the Pinhole Test", ASTM Designation: D 4647-87.

6. Arkan Rahab Consultant Engineers, "Geotechnical studies of fine grained
borrow pit materials" No2, Esfajin dam (2006).

7. Mahar ab Consultant Engineers,"Geotechnical studies of fine grained
borrow pit materials", Dare Sejin dam (2006).

8. Arkan Rahab Consultant Engineers, "Geotechnical studies of fine grained

borrow pit materials", Mirzakhanlo dam (2006).


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o GBS o181y Jeily el gl las Ol 5 o)l ava

9. Arkan Rahab Consultant Engineers, "Geotechnical studies of fine grained
borrow pit materials", Norabad dam (2006).

10. Arkan Rahab Consultant Engineers, "Geotechnical studies of fine grained
borrow pit materials", Haj GHeshlagh dam (2008).

11. Arkan Rahab Consultant Engineers, "Geotechnical studies of fine
grained borrow pit materials", Merash dam (2008).

12. Tak Azma Consultant Engineers, "Geotechnical studies of fine grained
borrow pit materials", Vistan dam (2008).

13. "Geotechnical studies of fine grained borrow pit materials", Shevier dam,
Water and Dust Engineering Services (2001).

14. Asna Ashari, M., "Experimental review of some physical parameters
effect on dispersive amount of clay"”, Technical Faculty of Tehran
University (1994).

15. Ali Asgari, A., "Comparing of different standards of chemical identifica-
tion of dispersive clays", Technical Faculty of Tehran University (1995).

16. Arkan Rahab Consultant Engineers, "Geotechnical studies of fine
grained borrow pit materials", Gharadaragh dam (2008).

17. Sakht Azma Consultant Engineers, "Geotechnical studies of fine grained
borrow pit materials", Shahriar dam (2008).

18. Sakht Azma Consultant Engineers, "Geotechnical studies of fine grained
borrow pit materials", Sonnate dam (2002).

19. Sakht Azma Consultant Engineers and Mahab Ghods Consultant
Company, "Geotechnical studies of fine grained borrow pit materials",
Siminerood dam (2006).

20. Arkan Rahab Consultant Engineers, "Geotechnical studies of fine

grained borrow pit materials", Mirzakhanlo (2) dam (2008).


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

=Y

v VAR Gl 5 5l ¥ oyl ool Ao s g (olidinn 4,5

uﬁw”
bt go ol Sy Jodlly gl 5 S pLE 5las pland sl b5l s ¥ Jgur

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

S tl..:l silas lad sl Ol
gl a1y Jorily s
(meq/1) s ¢
&1 ECe * .
r S pH | SAR '
by e o (ds/m) &g tg_
) 55> " Ca®™ | Mg* | K* | Na*
solgy Js»
bl
Lo ge
[Py LIS, ND ALY x . Y/4 VA oY i TP1-B
151505
Lo e
1515 0 (NE{A ND AR x . £IA Y/t oY /o TP2-B
1815 2
o e
1815 08 LISl ND YA x . Y/8 Y LAY ‘/t TP3-B .
S0 i
[l :
L ga =
[Py LIS, ND AN x . Y/0 A oY /t Tl];“' £
18152
Lo ge
1815 8 LIS, ND 8 x . /0 V/e oY A Tl];S'
151505
Lo ga
1515 0 LIS, ND Y/YY x . YY/0 b o/ A Tll;9-
18152
b
Wil | 152 | ND x AT . . Vs | ey Ggl'
1515 5
Lo s R
. : : P GF4- ﬁ{
[v] [WK{R 1515 ND x AN \ /4 /¥ a3 IVA B i
15108 ¢
¢
[Py 1815 8 ND x VIAV \ A /Y o/ Ay Gg6'
15156 | 1554 | ND x VIAS ) VA /Y Y e Gg7'
LISl
bus
= Ly D x 4/TA TY VEIA YA/ ey | overa o g
1515 s Vol i
=
LIS, I3
s
- Lo g D x AIVA v Wi A VAt Ny i %
[A] 151 Y ools ~
? 1515 ¢ PR
LIS »[
Lo ga o %
Lo g2 D x Ao Yi VA Laral M \YV/A
1,815 P Yol t
1815

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o GBS ol By Jouily Gadeli plard slns g0l 5 L5

Ar)

b g0 b g0
oo
LIS, LIS, D x At Yo WY YA Y \YAV/A
£ ol
P e
Lo g2 Lo g2
é é (S8
LISl LISl D x AYA A Yo/ YV/i AN Ao/Y
0 (\5
1Sant | 1S1s 08
hege | WIS
oo
[WK{R Lo g2 ND x VA YA VE/A o AR WAV B
c \ Sal
1815 05 1515
Bege | LIS
oo
[WK{R Lo g2 ND x WY i VE/A A3 AR AR B
< Y Sal
1515 25 1515
hege | WIS
oo
LIS, Lo 520 ND x VY8 iy \Y/Y 3 AR \YV/E B
¥ Sal
e |18
Bege | LIS
oo
LIS, bugs | ND x \Y/Y £ A3 ¢ AR Y B
£ Sal
1815 02 1515
boge | LIS
oo
LIS, Lo ga D x /A YA \o Y AT ARRVAl B
0 Sal
1815 02 1515
b
1 815 LIS, ND YE x ¥ LV/A YV V/AY WY \
1510
b
1815 LIS, D ./08 x Y YY Y/t A VYA Y
15108
Lo s
1515 0 [WK{R D ax3 x 3 v v i1 VA v
v
1815 08 £
[a] §.
1515 LI, | ND Y x o g Yo A Y¢1 3
151
e
1515 LI, | ND Y x Y YAY Ve ' WA 0
1815 25
b o
1 815 LIS, D iz x Y LV/A VYV /Y \Y/A hY
151 0%



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

ary

VAR Sl 5 5mb ¥ ojled

=Y

ool Mo s s (ol 4 2

b o
[Py LIS, ND WA x \ Y/A N Y VA S'f;’-
1815 02
b
[Py LIS, | ND At x \ Y/A Tal A /A S'ﬂ’-
1815 08
[V1 ] 182 | LIS | ND YA x ¥ Y VY Yo 4 Sg’ ~
e ]
e
[WK{R 1515 | ND AIVO x \Y i YY/A /Yo 0 S;})
1815 08
b s
1515 LIS, ND V/eY x Y ¢ Y/Y A A4 Sg’
1815 25
181502 | 1855 | ND s VY 1 LZZS S IR 72 S IR VAV IR VAR Tl];3'
1505, | 1515, | ND \Y/4 \2 \\s YA YV | VY Ve Tl];7'
1B, | 185, | ND | VY s VY W ovvrs Vo A Tll?'
18155 | 155 | ND WO vie Ve g0 | Yo | oA | v TPB}“' (\:_”\
'] a4
1515 | 155 | ND A /Y N yvi | e NS VA TPB}7' t"j
1850 | 1S | ND | WY v A yam | et | eeva TPéZ'
1S54 | 185, | ND | VA a A x| ovwre | oA | vvar Tl’é“‘
18 | 1S | ND | Ve | Y Ve[ TYY | WA | e | v TP;Z-

g a1 Sl oty ol

5 S Ll slas plasd S bl s ¥ gl aalsl

agisod ol Sy Jomily ]

S CL.:A Slas glad 5318 Ol

(meq/1) ¢
oyled -
K Lxe ECe | oH | sar ’ .
s e . ow | (ds/m) P P T
. 73 ) Ca*™ | Mg* | K* | Na*
s3leiz Jsa
e
DY | 1S | 1S5 | ND | +/Ft | VA . LA B VATA VIS W BV Tl];4- 0{
[



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o GBS ol By Jouily Gadeli plard slns g0l 5 L5

ary

Kt | S [ ND | o v | | e | ey | e | oom Tl}?‘
S | 1S | ND | v | vy | vior | sy | ena | e TPBIO'
18 | 185 | ND % v/t \ X | YA | ey \ TPBll-
18156 1515 | ND ‘80 v/io . VA Y/0 . B Tl;C'
o
[\] 1815, 15152 | ND A v/o \ /Y VA . A TI;B' %
18158 155, | ND ./0 ) \ VIA Y . Al TI;A'
13505 1515 | ND Y v ! \/aY V8 AN AYY \
1515 8 1,515, ND 0/0 v/ Y VY A ot /44 Y
18158 155, | ND \AYY ) 1 0/¢4 /AL AN 4/9A °
P
:" 15 | ID VLY A i AT AGY AR IR0 1
1515
1,515 8 1515 | ND YV/EY v/t " AZAR At /YE YV v
18158 155, | ND VAFY VIV A% I AN /et VYo A
Lo s
151, | ID YO/M Vv s /AL AGY V| e q
1515
18158 1515 | ND i \a A\ Y/e +/04 AN Va/ev ANl
L e
- 1854 | ND V/ov A Ve Y/00 a\d Y| YNe Y
151
P
i 15158 D \ v/o \o Y AT DALY VYAV A\
151
v
1515 8 15158 D LYARY V/A A ia AN et YAY V¢ \;"
[\¢] —
°
1505 15, | ID Yo/ v Y W Vot e | YA " t
18158 1515 | ND v VIA £ +/on /¥e ey Yot A\
18158 155, | ND \AYY VIV ° 0/04 VYA A 4/9A AR}
1515 06 15158 ND ANE vio Y Y/YY A\ A A7AN Yo
P
/}“ 151505 1D \g VIA ARt Y AR */ro YARY Al
1515
15158 1515 | ND A \ Y VA +/04 Y \%% Yy
Lo s
15, | ID AL} VIA % V/o ARG RV AR AN v
1515
Lo s
151558 D NA A v oYY Al +/r0 Yg AR
1515
1815 8 15152 | ND A v/A Y \/wv /YA Y /v v



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

are

VYA Sl 5 5mb ¥

oled ool Mo s pudige (bl 4 N

1515 08 1515 0 D 14y v/o Ve Ay Y vy YA
1,515 8 1,515 8 ND £1/0 \s \E Tat] VAR XY Yv/ov Y
18158 155, | ND Y/AY VIA ° o/+V e A AW Y
1515 15158 ND \AN% v ot +/AY YA e LY\ Aad
1515 08 1515 | ND AE7aN v/o Ve Y/ VA N Yo/\4 Yo
18158 15152 | ND AR7aN VIA 1 VY QAR AN Vv v
1,5, 15158 D YO/ % 21 /Y AN SV torev YA
1815 % 15158 ND £/%) 7 \Y \/e0 A HAN VAT g
1515 08 1515 0 D /Y4 ViA 1 +/0Y XY e Y/YA £\
1,515 8 1,515 58 D o/ VIA 1 */t . ey \a) A4
1815 8 15152 | ND LA \Z . 1A YAY AN VE/YY A
1515 06 1515 .8 D YA/8Y \43 A Y/AQ /A AN VY/AQ it
. . é . - . s A -
uuw&lﬁlj J.:-..\h'g: c\_\k}d\? CL.::‘ EJW d‘w 6‘.@&\.«:” @La A J}Ja- aalsl
B Sl gl 8 jlae Gl sS1S Ol
i gad 2l Sy Joily 8
(meq/1) o ¢
9 ECe e S
T S s/ pH | SAR L
* Sexe o (dsfm) 2+ 2+ + + o (8‘
. 553 Ca Mg K Na
sl I
]
b e
1515 8 D +/40 AYY A A -/t QAL oo \
1,515
Ly d
[Ve] B 1515 06 D \/0 AtE Ve /Y A QA LYAN Y ‘t
1315 t
L s
1,515 D VY A e /g A CNY \R¥iAd v
155
1515 1 515,08 ND AV V/o o1 e Ar /Yo AV 3 ¢
W
[Ve] 1315 1515 ND i vV YA vr Yo VA YAV ) ¢ g
1515 1 515,08 D a1 viet h\ Vo A0 VA | a0 1 A
1815 8 1515 | ND /0 MY v A A coN | oYr/ay v N
[Vo] 1815, 1815 ND Y/4 AYA v B Y A VE/VA A ¢
15158 1515 8 ND \A VIV o v Y/A RAZ IR RYViAY 4 o F
Ly ;F
[Ve] B 1515 08 ID VY LY q ° VY e Y \ % .
1315 ! t



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o eSSl el ey

tberd slre #1525

ayo

b e
b 1515 | ND Vo/4 A b Ve VAV [ e oAV Y
1315
1,515 8 1515 8 ND \Y/e VIVY A Yo VAYY H/A £V/40 0
1815 % 1815 8 ND /o1 v/a 1 ° VY Y| Ve "
Lo e
151506 ND Y/oN AA s Y AN 748 Ve Y
1515
1515 08 155 | ND £/Y A A A Vo VAN | Yessr \o
e
151506 ~ ND Y AAY v 1 hYANY A Yo/ VA
1515
b e
B 1515 D VoY ane N Y Ve e [oYvA \A-Y
1515
L s
1515 8 B ND £/4 A YA 1 WY 3 AV/o 14
1515
L s
1515 8 ND AA% NY \E Ve o/\Y +/AY YA/Y Y\
155
1,515 8 1515 8 ND oY AYY 4 1 VoY YE Yo \Ad
1815 8 1515 8 ND oY Ao 1 1 VYAV CVY Al Yé
1515 06 131508 ND oM AN A A VYAV S8 | YAV Yo
¢ -l
1515 1S54 | ND /Yo v/ ° VA Ay | e | vem l:PS
¢ — ol
1515 6 1515, | ND £/t \as B \Y/YO YV/Ve Sye | yvat ’;‘P6
; . — ol
1815 % 151508 D /AL VIVo ¥ Y /oy QAN £/VA
TP12
. . B -awls
1515 8 1515 8 D 33 4 \ A V/YY AN V/YY
Rty
TP3 G.
. <
oy
1] J ¢
¢ —abs '
£ | 1Sus | D | . 2 VA | e |y “ r
Ces
TPY
. R , -awle
1515 06 1 515,08 D .0V VIVo \ YIAY \/AY XY 7l
e
TP17
e - & - -awls
1515 8 1815, D YV VIV . Y/0 Vg ey A
e
TP57



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

a VAR Gl 5 5l ¥ oslad ol Ao s i (plidimn 45
omad
151506 151508 ND Y/ v/o Y v/ Y4/ A VYA AAY —b
TPS
cad
1815 8 1815 8 D Y/ V/Yo vV Yo/AY AN A p
TP9
L
LISy 1 515,08 ND x AYo v AL 0 V/vo AA7ANY F1G1
1515 5
Lo
LISy 151508 ND x AYO 1 AR Yo Y/oY LYANS F1G2
181
L
LISy 1 515,08 ND x AIYA 1 AN 1 Y/eY VY F2G
180
Lo L
LISl LISl ND x AN 3 VY Ve o AVA F3G
181 180 5 ,%
[\w] 1815 % 1515 8 ND x VIVA [ AR Yo o/t 14/+4 F4N ;—
P l’
LISls 1515 8 ND x AN [ AR A v/ YA F5G1
1815
1515 8 1515 8 ND x ANA A AR Ve o YA\/VE F5G2
Lo s
1515 08 LISl ND x v A VA 4 VYA /e F5N
1805
e
151506 LISty ND x VY A AR YA A% 401 F6N
1,515 8

o o 2l S5 Joily gl 5 SB gLl §5las alasd laghb)l b

y J_;J.> aalsl

Sk pldl b las glad 5318 Ol
bt STy Jeeily -
EC S (megq/1) - ¢
[ 2 .
(‘]3,' e et (ds/ pH | A 2 > Sgei C}
o o ) R | Ca Mg + +
o m K Na
sleiy ~ s ) + +
S
e
LIS 1515 % ND x Y v /1 ° Y/ YV FIN .
18158 s
o
[wv] L&l P ) e
Slspe | 15,8 ND x VA 1 AR Yo WA 10/10 FSN }t
18,8 | 1815, ND x VA A k! Y0 /4 F10N t
1,515 8 1,515 8 ND x A Y Y ° o/+¢ VT F1IN



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o GBS ol By Jouily Gadeli plard slns g0l 5 L5

arv

L gt L g
LIS LISy ND AY \ A i WY V/e4 F12G
St | ST
15158 1815 % ND VIVa 1\ YA YY \Y/Y oA/Q F12N
L
LIS 1815 % ND Az A AR 1 Yo/x i F15G
1S5
15158 15158 ND /21 ° Y Yo Vo Yy F16G
1815 % 1815 % ND V/AL ) . 1 o/vt Yo/YY F16N
L
LISls 15158 ND VIA q AR 1 Vo Yar F17G
1S5
L
LIS, 1515 % ND Arg 2 /1 q Vi /A F18G
15155
L
LIS, 1515 8 ND AV v A ALY Y74V F20N
181 08
15158 15158 ND JAA 0 AP h\d VEN YA F20G
151506 151506 ND VAl v AR v Y/ AR%Y F21G
L
LISy 1515 8 ND v/ag 1) DAn) v \A oYY F2IN
15155
1Sl | 15150 ND /a8 i AL v VoY A4\ F22G
L
LIS, 1515 8 ND AA \ /A ¢ [0 Y/AY F22N
1S5
1515 % 1815 % ND V/A) 3 Y g Vo VENY F23G
1815, | 15158 ND v/l [ Y 1 70 MY F23N
1515 8 1,515 8 ND VIAL \ ° o/+¢ AZAn F25N1
15158 18158 ND VIVE Y Yt Ve v/ F25N2
15158 1515 % ND 3% \ ) ° Y Y/ TP}CE
151506 1515 06 ND VY ¥ v 7 AL \%3 TP;CE
P P , TP1CE
151 151 /44 ) ° W A V/o :
[A] S | LS ND / 3 {
t
1815, | 18158 ND \Z\ ) § Y 2 \ TP§CE
1S | 1S ND 140 Y Ve Ve R vy TP?{CE



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

A¥A

VAR Sl 5 5mb ¥ ojled

=Y

ol Mo o mdign (lidone 4

151506 151508 ND x VYA \ VEr AN o/t LA TPSICE
1,515 8 1,515 8 ND x \Znd VA 0 . A TPZCE
1515 8 1,515 8 ND x \Za\ \ v i . Y/t TPZCE
1515 % 1815 % ND x \Za\ \ 1 Y a3 A7 TP{;CE
1S | 152 | ND x vier | o q v % TP10C
E2
1515 8 1,515 8 ND x v/av Y v/o Y/ /g0 A7\ HBD-2
1515 08 1515 08 ND x V/a0 3 ° Y AR \Zat SBD-1.1
€
1515 8 1,515 8 1D x V/vo Y 1 \ AR o/8Y SBD-1.2 {
15158 15158 ND x IVE Y 0 Y/oY X 1701 SBD-3 1\
&
©
Dl 1,515 8 1515 8 ND x v \ A ARVAVN YA AYARY SBD-5 &r
15158 1515 % ND x VY \ Y. YN /YO £/YE BBH-15 E'\
f‘;.
151506 1515 06 ND x /e Y Yo YV/VY /Yo A/VA BBH-17 i’
1,515 8 1515 8 ND x V/Ao \ \/0 V/0) Y “/AA SBH-18
1,515 8 1515 8 ND x VIM \ Y Y/oY . \iA SBH-3
LGMJ_,‘Q.; gﬁ-‘)fb J'-'""'ti @WJJU- C\.;&‘ SJL\,A.F kﬁ"w 6‘.&&.&‘.&}‘ @Lﬁ .Y' J}Jq- A.a|.>|
B Sl gl §)lae Gl Sl Ol
b ed ol Sy il ol
(meg/1) R
EC . . )
‘o Sbas ° | pH | SAR Sy |
% Shre o | (ds/m) C&-
> Ca™ | Mg™ | K* | Na*
ety Js
e s)
i’ J“"“ £ | ND x AT ¥ v Vit sl ot | SBH-51 l ?
3o ©
[va] o6
e 1S54 | ND x Ao ) v /0 | ver | sBHs2 | & \f
1505 L :E‘ t



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

o GBS ol By Jouily Gadeli plard slns g0l 5 L5

arq

15155 1515 | ND x VIA \ Y/0 . /Y HIAY SBH-6
P
\‘);l:’“ 5. | ND x ACA \ ! ot Y BBH-2
4 '
";" J: 1S5 | ND x A Y 0 £ Y| g BBH-3
15156 151506 ND x V/aY \ Y/0 /0 2N /¥ BBH-7
15156 151506 ND x V/AA \ Y/o ) \/Y BBH-9
1515 6 155 | ND x VIA Y 1 Y/er . /8 PS2
15158 1515 8 ND x \) Y \ \/0) /a0 STP-13
1515, 15158 ND x VIAY \ Y/0 /4 Y VIVE HBD-3
15155 1815 % ND x V/Ao \ Y/o \/01 Vs PS3
15158 1,515 8 ND x VIAL \ Y +/0 /v V/Ao BBH-37
1S58 | 151, D §v %3 4 g60 | YYVA | gt | vVea FT;’I:O-
m
1315 1515 ¢ D 1 VIA Yo § vuge | em | aown | FTPLL-
2m
1515 15155 D VY0 Vit vy £/A Vg [ AY | FTP1:2-
3m
1515 1,515 05 D Wit ViAo at VUMW [ VA \ wve | FTPL:3-
4m
1515 1S15, D Vo/o VA v nve | vwve | ewe | vero | FTPL-
Sm
1515 151506 1D Ao ViYo ATYAS \ Uva “IVE VENY FTP2:0- <
1m ‘¢
1515 1515 8 D Ve/q V/0 YY/Y 1 ANY +/0) YA FTP2:1- \_E
[v+] 2m %
1,515 1515, D Vi/0 vIY YUA Y VYT VoY vevss FTP2:2- N
3m 13
3
1815 1S5 | D Ve va | v | voa | oveme | oow | ey | FTR2:3-
4m
1,515 18158 D ARV /o AR%% /Y VY +/0) a0/¥ FTP2:4-
Sm
1515 1S15 D VVA VY EANV £\A YV Y| ave FT;B:O'
m
15158 1,515 8 D 0% v Ve Yv/0 \WVVa CAL W I -V -}3 FTP3:1-
2m
bt .
1,515, . D YIY v/Ve \V/e Y Y/08 oy | vany | FIP3:2-
1515 3m



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.2.1.1
https://ndea10.khu.ac.ir/jeg/article-1-348-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.22286837.1389.4.2.1.1]

q

i VAR Glie) 5 5l ¥ ojled cpyler Aor s pmdige lidins 4 5
15156 1515 % D AR s VA/Y WWE \V/ve D2V A7\ FTI:?"
151 15155 D Ve %l VWV VaVe | VAT | AT | aura FTSP:“'
1S | 1S | ID Yt vie | ar Ve | ovar | x| v FT‘;};"O‘
1515 1515 8 D L% \%1 Yv/e o /YA At 119/ S1
18U | 185, | ND | cte | v | vve | e | v | A | ovn FTII’IZI:’O'
1855 | 155 | ND Yo vy | ovar | e |y | e | v Fle’lznlﬂ'
15158 1515, | ND YIA Ve | oy VAV VWY A | A FTl;an:Z-
18515 | 155 | ND “/t0 viYe | ar Y VY PA Y FTII)IZ:’O'
1S4 | 155 | ND e VY /44 £ £/0A A 0 FTl;IZnZ:l'
1S, | 15,2 D At A £/0\ 807 we || FTgﬁf‘Z'
15156 151506 ND VY \%s Y/AA Y/AA Y/4Y AN /4 FT];IZI?‘O'
1S5 | 15,5 | ND £/0 vive | wisa | we ywa | e | Fle)rZ::I-
15156 151506 ND 708 \43 A A% AR7al Y An7al FT];IZI?‘Z'
1S4 | 1552 | ND e vie | ovma | xeme | veve | ve | Ve FTll)llns‘O'
1S5 | 1552 | ND Vo vn WA VVa YA/ | AT FTlZ’IIHS:I-
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15,4 | 155, | ND LAY v/o V/44 $/A ¥/AA Do | v FT11’16:0-
m
1,515 8 1815 6 ND VIVA %3 A0 Y\/Y VAV o/Yo VYV FT};M‘I'
m
1,515 8 1554 | ND %3 vIY \Y/E YV/0 Vo/vo e v NO.1
1,815 8 1515 8 D Y/t Al VIEY on 2 /8N A% NO.2
1,55 ,06 185,08 D Al \% h%s Y/Yo v Y 4 NO.3
1,515 8 1S | ND Al A NG Vi/e \Veo /4| oYY TR1
1,515 ,06 151506 ND \Ad \%1 YIYE YA AET VA% \Y/YA TR2
1,515 ,06 151506 ND VE/Y \%x) VVA £VA VO/AY /¢ LS 7ANE TR3
1515 155 | ND 1Y/AN 3 D /A At vay | oarya TR4
Lo s
1,515 8 ND DEEAY \4 AR\ 00 YE/EY Y/¥vE Vavy TR5
1515
1,515 ,06 1,515 ,6 ND \ 4 VIAY Y\/Y a/ve Dinl Yo\ TR6
1,515 ,06 151506 ND YV \ 4 VN 4/ Y/vo /Y AR TR7
1,515 8 155, | ND A3 v [JA0% V\/e Y/0A */0 \&/Y TRS
1515 155 | ND /Y v/Y Ve 4/0 /oA V/08 \VE TR9
1,515 ,06 151506 ND Y/A \% o/+t \LYa4 A/ /) AAYA TR10
1,515 08 1815 6 ND /Y \ Al WiYoe 4/AY QEA W/t TR11
1515 1,515 ,06 ND Nt \%1) Y\ V4/A AR TRV +/01 AY/Q TR12
1515 1,55 06 D YV VIY v VA0 \o YA VoV/0 TR13
15,4 | 15, | ND V/AY \4 AT " % Nt /A TR14
1,515 ,06 1,505 06 ND \ \2 YV 0/+0 Y/AY A3 o/ TR15
15,5 | 155 | ND 0/0 vy | uAe YAR 4 oYV ovay FTI]’"‘O'
m
1515 155 | ND VIV 2 (%Y Vo/o LA Dnt o4/Y FTI;"‘I'
m
151 1S4 | D " v | vwe vio | ey | m | FTP17:2-
3m
1S | 152 | ID o Al ey Ve/e V5 ERYAT SN B Vot FTI;IS‘O'
m
S | 15, | ND an vie | e | e | v | oo | ow FT12’18:1-
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155 | 1554 | ND q vive | A | Yoo | v | ova | vers FTI;I:’Z'
1S | 1S | ND % vive | vga i Ve YY 19 FTI::’:*"
1,515 ,06 15156 D \7i3 \% ARVAY YY/g N /00 AT W1:0-2
1,515 8 1815 06 ND Y/ % YIAY AR 4/AY /eq AN W2:0-2
1,515 ,06 155,08 ND VA vIY ANA ot WA ALY oy W3:0-1.5
1515 08 1554 | ND Y/t v/ Y/VA YE/A AW V/gt WY X1:0-1.5
1515 08 1515 08 D Y/t % IV Yt VY “/Ae Vot X2:0-2
1515 155 | ND A% /Y Y Y. VYV ) EAM X3:0-2
1,515 8 1815 06 ND bl \2 a/8v YY/Y V0/AY A [AVAd X4:0-2
1,515 8 1815 06 D /4y V/0 o/Va ) 0/+A Y A Y2:0-2
1,515 ,06 1,515 ,08 D Y VIY 0/14 4 LA Vit A\ Y3:0-3
1515 08 15,4 | ND Ay v/ Y/av Y/o /Y VYA ° Y4:0-3
1515 8 155, | ND A d VYA Yt 4/vo N oy 71:0-2
15, 1515 8 D o vIY A VA A\ vats Y ALY 72:0-2
1,515 ,06 1,515 06 ND Y vive VY " Vo /04 L0/ 73:0-1.5
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