247-/Journal of Soil Research Vol. 39, No. 3, 2025

Publisher: Soil Science Society of Iran ;\?WNRL{%‘&
Journal of Soil Research N
(Soil and Water Sci.) B ———

https:// srjournal.areeo.ir/

Assessment of soils salinity status in pomegranate orchards of Saveh
Mohammad Ali Khodshenas*!‘®', and Javad Ghadbeyklou?

1-Scientific Member , Soil and Water Department, Markazi Agricultural and Resources Research and Training
Center, AREEO, Arak, Iran.

ARTICLE INFO EXTENDED ABSTRACT

Article Type Background and Objectives: Iran, as the third-largest pomegranate producer

Research Article

Received

July 28, 2025
Revised

September 28, 2025
Accepted

October 15, 2025
Published online
November 22, 2025

Keywords

soil salinity,

pomegranate,

Saveh,

sodium adsorption ratio,
calcium carbonate equivalent

*Corresponding author's email
khodshenasm@gmail.com

in the world, possesses one of the richest genetic reservoirs of this crop,
with approximately 800 identified genotypes. Saveh is among the most
important pomegranate-producing regions in lran, contributing
significantly to the national output and export of the fruit.

However, the arid to semi-arid climate of the area and the declining
precipitation have led to salt accumulation in the soil, resulting in
salinization and a tendency toward sodicity. Besides reducing growth and
yield, salinity negatively affects fruit quality. Assessing the current status
of soil salinity and the risk of sodicity is therefore essential for the
sustainable management of pomegranate orchards in the region.

Mterials and Methods: This study was conducted in the pomegranate orchards

of Saveh. After georeferencing the orchards and preparing a base map,
soil samples were taken from the 0-60 cm depth. A total of 23 samples
were collected and transferred to the laboratory, where the following
chemical properties were determined: pH and electrical conductivity
(EC) of the saturation paste, calcium-carbonate equivalent (CCE),
soluble CI=, Na*, Caz*, Mg?", and SO, ¢ , and the sodium
adsorption ratio (SAR). Descriptive statistics were used for data
analysis. For spatial modeling of salinity, log-transformed data were
interpolated by ordinary kriging. A spherical variogram (nugget = 1.5,
sill = 18, range ~ 8 km) was selected as the best-fit model, and its
performance was validated by cross-validation.

Results: Results showed that 65.2 % of the samples were non-saline, whereas

34.8 % fell into the saline class. Mean ECe was 4.08 dS m~ 1, mean pH
7.8, and mean CCE 22.02 %. Strong positive correlations were observed
between soluble Na* and HCOz; -~ and the ECe. Average
concentrations of Cl~ , SO, 27, and HCO5 ~ in the saturation extract
were 20.41, 18.25, and 2.16 mmol L~ 1, respectively. According to the
salinity zoning map, 7,000 ha of the studied area are classified as salt-
affected, implying a substantial limitation to sustainable pomegranate
production.

Conclusion: Although a considerable portion of the orchard soils in Saveh

currently suffers from salinity, the risk of sodicity remains low.
Continuous monitoring of Na* and HCOs; -~ concentrations is
nevertheless recommended to prevent future structural degradation and
fertility decline.

Cite this article: Khodshenas, M.A, Ghadbeyklou, J., 2025. Assessment of soils salinity status in pomegranate orchards of
Saveh.Journal of Soil Research, 39 (3), pp. 247-262.

©Noe

DOI: 10.22092/1JSR.2025.370194.783

BY _NC Publisher: Soil Science Society of Iran



mailto:khodshenasm@gmail.com
https://doi.org/10.22092/ijsr.2025.370194.783
https://orcid.org/0009-0005-9786-5653

YEM Yo lods /¥Auls [SB slo iaghy ool 4y

Publisher: Soil Science Society of Iran

SE gy 4 g
(15 SB ook
https:// srjournal.areeo.ir/

pylw 4Ll 1 gL SB 5,000 Cumady i b

VISl dlga 95V wlidngd  edoxo

Ol S 65)9UiS gy g bjgel clisizd lojls (535 po oyl Lanbs wilie 5 (65,9l (3 jgel 5 Clisins 3 ye (ol g SB lisiog Jisy -

oS

Alie Slebl

4 oglw s pes > (Punica granatum L.) bl il ades glajills o Sege 51 (S SB (650
ogs0 CautS Cl g 3, Slos il ()l > Ad)y p k295 BB aie Ol 3l Wlg3 o aS Cunl 03 ol 3 S
ot sk 5 (6)9d Cumdg )y Ban L pSl (hagh b9 (pl Cusal 4 dag b )N (o U
b (Shy b pbool S g)b pdiges LI EL VY 5l asdllas o) j> .0 plool didlaio Ul s EL slaS
AS o g paalS qordis (Bl ¢ Jolre pundS” Ol yS il (gludl IS ojlas (S S colin w5l
Coys b o amogi ol 5l ealiel b aodly § (g ySojlal mate e Cans g Sligw ¢ Jolxe
by 3 ootz b adllas 3,50 sl S eltl 5 ojlas (S0 Colin g s o Sy (Siren
aS1s gl S o las (S0 S0 alin Sk o8 313 05 ol 28,5 15 s sigg S (o
2oy YY/+Y Joleo pundS Sl )8 1k 5 VIA la SB sl (1S5ko g jio p (uiesj awd ¥/+A
A odalie glail 5 ojlas (SO Sl colin b Jobre sy o g mdw o (oYL (Siser 2y
)L\.:L: .\.«J}: LSI)" Cu.)a.\.’?us .)9>9 )i.,l.u LY uﬁ)f )I)B )94» LSLD:LSB 09; ) dalllas .))?‘o Ls‘Dl)l )l )L.i&:
Ml gl S 5l iy 4 5148 )5 acs (g oo (3o ol sloaidly lul .ol Jaas
b )l 5l ootz ¢yl ol sl ol b cosdus jlas Lol cdiiiwn dalgo (6505 JSuio b ogles oyliuw yoois
il ials )3 Slg e (LS 5 dge Cople g S 2ol (o)l (slagbgy 390wl e

eles Wl (550 5 U1 g olly 5 6p9 ke

gy 1o goj

VF-Flols iedl s & ,0
VEFIVIE 16,5050 ,B
VY IVINY 1 dy g )b

VAN Ll g G

SIS slaojly
gl )bl (S (55
oo e o

Joleo el iy S

Jgumo dws o5 Jaoo] ™
khodshenasm@gmail.com

DOI:10.22092/13SR.2025.370194.783

Aral



mailto:khodshenasm@gmail.com
https://doi.org/10.22092/ijsr.2025.370194.783
https://orcid.org/0009-0005-9786-5653

oglw LIy eL S (5,80 Caudg ca Ll /YFA

&9 o dsly (Karimi and Mirdehghan, 2013) - laas e
Gl 65 awyp oS liwl 3 1) Ul oo cutsS g S
g o g derjed O VL 6yed o b i Gl
5 dbdol o) Fro Ll58l (B glaixe (gdoys VO ialS
Osien himody (ol 90 0900 ilimsgtl (530, YO LialS
) o oo 3l 218 )3 prnly Slilgus )18 st b
I L Ul 3,0 olol a8 sl (Lis (goasie clellaa.sly L
2 omienjswd F5) pVl (SopSIl Colin ol )3 0%g4 69
Jgae CudsS 5 090 3Slos ((odugy 8 (Bl e (i
2o Jdda g Mboe a8 (5598 I L Rl ol 25 e
hiE polie s ST olS el )3 1 5 mats sl
‘Mirdehghan and Rahemi, 2015) cuwl (gy9p
.(Mastrogiannidou et al., 2016

Olsie (Minhas et al., 2020) l,Sen 5 (wleise
» Sl ol dys 4 Ty SB e b ablie o woge
Copte ) aliadsr lagplpl weojls «(55liS wladg
Sl i gy pale sloylSal, T ol SBa] gl
ooy Y gaxe 3Slas g (AL )55 — p n )9
apte os sy al b Slalbxe (gl Jie oS )5 3900
8l H9d Bblie 53 5lhb (6)yeliS LSl g

Mirdehghan and Rahemi, ) _esl) 5 (liad e
Lot e polie Qo ()9d Gl (ingl 5> (2015
Fo yt oierjed ¥ syed a5 0l Gl baaidl 53)S" (o)
Gl (ghoyd O (a5 Sy e splp dw (Il case
S’ oy Jglome e 3G e adllls (] 3945 0 el
onizzen 3 Lt |y (6yp 51 (26 (slacl (il )3 1)l
ORIl g w3 g enslS cmaniliy g (900 ClE o gae EalS
OH&ed g 90 Slgyiwle bawgs joi SB laylyd o Sy k8
OhSen o 49 (030 ¢ (Mastrogiannidou et al., 2016)
A )35 (Momenpour et al., 2022)

Taghizadeh-) ,Sen 3 (o jpe odl; &
B ojlas p SB (5,08 <l (Mehrjardi et al., 2014
Sy )0, YYeer Cawg dy slodgazs j0 1y (ECe) gl
3018 o )3 YA (el oy 5905 (g0 g 9 (2 02!
g0 dali 1) S (608 (o Al e b 09> b,
e gy ol 5 Al ozl o5 Wages plgie bl rizmen
998 SSB Copte g bl sl ol Bble ple > Ll
D9 48)S )8 4 LB

N om oo 2 U ol (g Glsiee ol
033 (nf ¢ bl gy Are dgds (9l bz g
s (UNECE, 2022) 50 )kis) 53 1y Jgeamme ) (S5
oRg% «SiliS 3blia p (s pSeds b Ledil (slagSl
Uit 63858 ade gl (Corwin, 2021) cul oas S
5 S 3ble p )eiS LS Bl I g B
Gille & S 5,55 g9dse w550 psS dudle Stbaos
ool o a5 Ul Mg gl oo

Ministry of ) (¢;,sliS sl )l59 Hlel wlal
i S oles 4 ol (Agriculture Jihad of Iran, 2022
5 LS Vo8 iS5 o b 598 U g Lol clacad
b ogbes ()18 561 gbolio asly oo S 53 5 Ve 3 Slas Laugio
Mg Jgparmo CusS g CueS g o Cusl g9y SB (5598 JSulo
@ 5 e (o)) Al o) g BB ke b o
Wl 555 5o blio (55,5liS dlatdl )l w85 5,1 SV
el J13y55 52 slofug Cool LT EL 53 S ()90 ot
Slas yialS g dbdew! Lioli8l (iE ialS Coge (gy0d il
(Zaouay et al., 2012) 545 0 Ul ogee ;3 29yl 0,350
Bolis 3 (SNl GalS 5 il 1 sloin i el
5 he il il Soplynal (ooladl asly (5 @yl
P8 dgbee guie blie cpl )3 (gjygliS Hlul dnwy
2 osman 5 (WGL) Jo) )5 05,5 (ARB) piis _)liS
ol s Ay cin (WG2) pg> 55 09,5 I35
4 Josie dog LS 85,5 )5 Ul (IPCC, 2021) coul one]
YI¥ 2505 Ul (gl (5508 Jooo &l Do o (gludil (gyeu
S cpl 3 Gl ()90 (Rl a0y o g Conl o gy oo
Maas and )ualSs Jaame 3,Sles | aoyd Vo b Wl 0
(Hoffman, 1977
sleuwsl$e (Holland et al., 2009) ., Ken 5 Adla
Sl X3)S wpp 1y U153 ()98 & Jood Sufsle s
&8 Wle olaeuaslSe 3o,k 51,01 Al yo a8 ol lis ol
Odan Wl (S8 5 2o b (ol wdall Sy 325l 5l S
JoSsS s wile (Seogll e 5 ey mdlS g
Pyl (rizmen adllas pl dimd oo Foly ()9 Lulyd 4 Sy
9 oS98 By ) Yo g Jodpuly aile ()98 4 polie



YO Yol [Vl [ SL gla Judgly oole 4 pi

slalbley b 2Bl b ub puSojlul [Mg2])/2
A5 Judodgd o oy Hbl bg, L Spss ¢ Excel
STy ety (Sle (oSike) 5 sloasls
O Naed Calpd (Sl aisly (puib)ly e S1i3)
daodly g Jloy  lacgesl ! il (clayiel,b
Wb dwbre Sl 5 Blis 5 (s0o )3 VA 5 0 YO Sl
2 gl 5 ojlas (SopsUl culia g aigy sl
s sodly 025 el bl caddlas 3)90 b SL-
L 2les (g9, pbd culio ()5 slade b (s 9 dleo
Susonl (yozmen ol syl U (Bl (gl
b yzol,b oyl 23,5 s (range) 3, o (Sill) alsl ((NUgget)
)9 plie plots b iz )S )15 Jgeme Siom S sl 2l sl
S (5)9 dwgyy Gadd 5 npie plile 405 o )
Sy & gblite (oxiwyliel (Jho €85 b))l )5 My
Olayo 1Ske didyy 4 pll (leave-one-out) SEacss i
bl Mg AdE e A3 dwlbxe (RMSE) s
35 b5 hpde cladig @ 6yl Johie sandib
.(Webster and Oliver, 2007 ; Goovaerts, 1997)

L i) 9 2lge
5 S YD oLl Slaske b oogle s
6151 L adlate () sl 005 Bly (655 po il )3 ¢ 8,5 V10
N3 Rl 55 o 395 el )3 b)d o I e MY+ Lo
oalig) Jl Jolb ] Sl (ulidipe; i o)l
JSs 1y anl ) S Sal 5 Sl oS 4 dilaie
WYl Su)b 5:ke b Siibdoy ouldl o)) ogle . iledl>
Jbo 3 e o Y0+ o I ey 09l p5e5 g o o VY ¢ 90
Glod (1 Siho g 3L, Kslo an 2IWV/B GVl Lawgie slod .l
csoalil Ll pl s oo Sl Sl 42 )3 YD @ Jlo )5 slaole
ol o ddlaio S 3 Mol xesd g b e 4 joxie
(V JS) ogles oyliwyod (518560 pls LYY 5l addllae ol o
5 Pl yiegtle 706 jio Gos I SB cSye (il diges
lot 51 any Ly diges .ad s (gl Wged bl Lz Slaises
bS8 oo lojl 3kl jrado ¥ S5l jgue g oy S
U5 gl Jols lond o S allas oyl 5 05 4 305
Sopsdl colan (Sparks et al., 2020) jio oy o b gl
S @S (Rhoades, 1996) jiogiSTais | glus! JS o las
Loeppert and Suarez, ) sl ywsSao yomol i s, 4 Jaleo
Richards, ) & <lyis emel s hgy 4 Jslxe 15" (1996
Rhoades) jiogid muld oKy 1 eolaiwl b Jaloro msdus (1954
S35 sy 4 Jgbre isie 5 esedS et al., 1999
Sligw (Thomas, 1996) woaw bl 15 oyl (63 o4kl
Richards, ) piw Gle Caws g (ot ©)glS Jogy 4 Jolee
SAR = [Na*] / V([Ca?*] + d, j odlizul | (1954



oglw LI £L S (5,540 Camdg <Ll YO

3l 505,01 3bbis SI& 13,1 i bl sl Coipn - S

Figure 1- Geographical location of soil sampling sites in Saveh pomegranate orchards
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Table 1- Descriptive statistics of soil properties in the pomegranate orchards of Saveh
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Figure 5 — Spatial distribution of electrical conductivity of saturated paste extract in soils of Saveh pomegranate orchards
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