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Article Info ABSTRACT

Article type: Research Article In order to investigate the effect of different levels of water salinity and deficit irrigation in

one-row strip tape irrigation on the chemical properties of the soil in grain maize cultivation,
experiment was carried out in the research farm of the College of Agriculture, Shiraz
University, Iran in 2018. Factorial experiment was performed in a randomized complete block
Received: Aug. 30, 2023 design in three replications. Four levels of irrigation water salinity were including control

. (0.6), 2, 3.5 and 5 dS m and three irrigation levels were full irrigation (FI), 75% and 50% of
Revised: Nov. 18, 2023 full irrigation. The results showed that the increase in salinity from 2 to 5 dS m* increased 57,
Accepted: Dec. 9, 2023 58, and 61 % in Ece, 35.76, 36, and 40 % in soil chloride, 62, 60, and 66 % in soil sodium, and
49, 45 and 53% in sodium absorption ratio at Fl, 75 and 50% of full irrigation, respectively.
The results related to the relationship between irrigation water salinity and soil chemical
properties, including: salinity of saturated soil extract, chloride, potassium, sodium
concentrations and sodium absorption ratio, showed that applying deficit irrigation reduced
YV the slope of the regression line compared to full irrigation. In terms of water shortage, it is
Irrigation Management, recommended to practice 50% F1 with a salinity level of 2 dS m! from the perspective of water
Localized Irrigation, resources management and soil salinity management. This approach takes into consideration

Saline Water, the need for salt leaching to prevent salt accumulation in the soil.
Soil Salinity.

Article history:

Published online: May. 2024

Keywords:

Cite this article: Lor Mohammad Hasani, M., Talebnejad, R., & Noshadi, M., (2024) Effect of deficit irrigation and irrigation water
salinity on soil chemical properties in grain maize cultivation under tape drip irrigation system, Iranian Journal of Soil
and Water Research, 55 (3), 415-429. https://doi.org/10.22059/ijswr.2023.363923.669562

© The Author(s). Publisher: The University of Tehran Press.
DOI: https://doi.org/10.22059/ijswr.2023.363923.669562 BY NG



https://ijswr.ut.ac.ir/issue_10582_11076.html
mailto:Mahbobehhasani75@gmail.com
mailto:rtalebnejad@shirazu.ac.ir
mailto:noshadi@shirazu.ac.ir
https://doi.org/10.22059/ijswr.2023.363923.669562
https://doi.org/10.22059/ijswr.2023.363923.669562
https://orcid.org/0009-0001-9707-8407
https://orcid.org/0000-0001-6845-7531
https://orcid.org/0000-0002-5427-3747
https://creativecommons.org/licenses/by-nc/4.0/

varr—rerrai Voo ylod (00 0599 ¢yl I S g OT Wlidad doxo

Homepage: http://ijswr.ut.ac.ir

ol g 53 (G113 )3 CuiiS D SB o bows Oleogaad 6l O 6,900 5 & WS sl
Sl sloyhd

) o . By (s e Y .
LS"L“"S" gm0 ¢ b').:L,JUo 0‘9‘“’)‘ u..ma-mm,) g0
Mahbobehhasani75@gmail.com :aeblly « 1yl ¢jlps ¢l b oKl ¢ 5,9LiS 0a8iily cl (pwdins s .

rtalebnejad@shirazu.ac.ir :aebll, ¢ ylpl ¢l 5l ps oSy ¢(65y9liS” 0uSuily ¢ JUuSid lalllae 38 50 g o wdige (4550 ¢ Jgiums oXimn g ¥
noshadi@shirazu.ac.ir :aeblly ¢yl 5y ¢jlms olEiily (659l 0a8Liily col _pwdine yiso Y

oS> Ao LA
tlasd Claosad j 4nd; 5 ()ls slojlad )l )3 (6lleS 5 oy Chlieo oo S s psliton; gy e e £ob
s oKl (5,9l 0aStsly O pwtiee isu (Slaios glas e 50 (dmgh cglaily o)) cuss » S
oz el 3 12l 4y )85 a3 (Balas JolS (slacSsl )b 5 5 e ool e 42 VYA L 5 VEVISIA el 3 g,

JolS ol ol (o)l o s g 20 uiard B g VIO Y o5 anls Lol (o)l Ol (55 b VL YIAIYY 36 ,553b g U
4 5o g puinried O 4 Y5l eypd Gl 4 ol Ui gl iad B S L > Ll ()l o3 04 5 VD
P LIS e cdale nopd Fr g ¥ XOIVE cSK gluilojlas (5508 o> Y 9 OA DY LiljEl el el

VEY/ANA 5y g,

_ VY ob s o WS & U
Gl Jled 33 Pl pdw (ol Cud 2o OY 5 FO FA 5 S 3 e (0 o 55 4 5+ Y (S

Sk L;’L.o.w) C)L.,.ow L d)L:.-.’T gj Eo9d O djagl) & 1993).5 '@L.n W Jmlf L;)LJ Loy B g Y ‘J.o\.{ s lS ooy
sl 9 Hlis (i 2ds Caws g SB 3 i el LIS clale (SB glil ojlas (595 Jolis o9 )l
o3 jl ol dgsaS Lyl s 3 ol 208 JolS gyl b dvliio 3 (95 kb i 20l Cage (5)lleS o9

S g9

s )3 b yie  utenjewd ¥ 98 b oS (o)l 0o B+ Jlow S (6)98 Cupte g Ol @lie Cypie

. y . . T e ol G e
D4 0 dpog S D Sed ged | 65 ols (slp Sad ogutl (43,5 ) %

2l @b S p SB plews Slaogas bl Ol (698 g HilpS 156 (VFT) dgrume (elig (g DIEIb gmo ¢ gumndome ) bl
https://doi.org/10.22059/ijswr.2023.363923.669562 .F\a-¥YA () 80 «5/u/ SE 5 of clidix dlxo ¢ ¢,)lg (loyhd (¢ylol piuw

vy © Oyt ol Sl Ll Ao 186
BY NC

DOlI: https://doi.org/10.22059/ijswr.2023.363923.669562



mailto:Mahbobehhasani75@gmail.com
mailto:Mahbobehhasani75@gmail.com
mailto:rtalebnejad@shirazu.ac.ir
mailto:noshadi@shirazu.ac.ir
https://doi.org/10.22059/ijswr.2023.363923.669562
https://doi.org/10.22059/ijswr.2023.363923.669562
https://creativecommons.org/licenses/by-nc/4.0/

DY w2 )l O (59 9 6 WleS w1 ) g s oo ) (ig3s — sole)

-

400
(Karandish and Simunek, 2017) xS’ o 0005 1) (2138 cusial a5 canl floea la 1,55 0 55,5 5l (S0 B)lie Ol 34008
Wan ) cusl oad (gi jls e (65,5li8 jlky dmwgs «Sitddag 9 SUiS 3blio )3 Blate Of wlio (&5 5 (o8 20l Joa,
osbite s 3,8 edlinl [Site ol &8, el (Lylzol slo) Lyl S b elas] Gyno j1 ol oo i, ol 1o (et al., 2012
a5 b gyl —sloylad (olol g, 5l edlizwl (Huang et al., 2019) cul (659506 O (590,00 Lol 9 S 5 Ol zols o o
&y sloykad (o,Lol (Huang et al., 2019) wib Ol ()90 p0 il can owlio 405 Slg o oS <8, yam g YU ool 4
LS ool pimw o lgieas 1155 o ¢ (SUn et al., 2013; Wan et al., 2012) col o jluws j95 oS el ¢ ool
WS Cogby ymblaSS YU g o5 oolbol 93 e cloylas ¢ Lol (Malash etal., 2012) s 48,5 (s )3 jes0] ;) eolazl (¢l
Sl g 58 Heba O ok ¢l 45 (Huang et al., 2019) sl o y9 sloc] 3,8 3,90 5> cowlio (slaan 5 51 S
39 b el 1 (80 5 o] Lyt sy 03 o L ey it 31y comlio S ile Jpuslly 5 3,5 o 15 ol L]
5355 5 ol o )3 g2adpo (sl gloyld (o)l 2> 3929 agllas s>y ol A el ST 3 OF Juilly 5 008 e )
(Liuetal.,, 2015; Kang et al., 1998) >4 oo o3litun] o a9 LS 55 (glod yinS jsbody ¢ Jguato CatS 3gups

295 Tl el sl gblio ) (65,0laS Y gz A5 Ik daangs | el 5 B)lato O plie 39208 (ol psliton;
195 Ol 551 qlie 51 oslizsl (CUCCI €t al., 2019) Cal 0 oMl (¢55ltS Y ez 153 5 (sho3y2uS yebay (5Ll
Gl can e 0], S oyloleS S5 L 5 (Hanson et al., 2008) cusl 5l 3 ol 39508 s (sl 0],
il (555l Lise 5 O Gyae LS

&

g 3 At
i ¢ e g 4 .Cowl 039 (puhiie g8 3590 b3 il oly; LS cuiS 3 S Slewd Glaogas p yed Ol 3,8 @l
alises olaw Gl il )y jslaiods o)lb bl o8l adlaie > 4lhae; olS (g5, » Dastranj and Sepaskhah (2022) lewgs
Slaogad 59y (Ul okl 203 0+ 9 V8 (JalS” (5)lul) (o)lul cilisen (lamal)y g (130 2 iosjiowd ¥ g ¥ o) o /F0) (59
Vo¥ o SB glail ojlas SO ST colin 55,8 oy (ioli8l 0o )d WA 5 Vo ¥ AY O-Y Cuiy 4 Jald (gy0 jlesd b dunlio )
sl el jo ol L S lews Slusgas b )lol Ol 6y o daily 4 by yo s iagh cpl yd el Liliél as )y
Yarami and Sepaskhah (2016) Luwgs 45 (6,505 Lidgis 5> il oo JolS ()bl b dunlio )5 568 (slayial )l pdlie ad 5S
2 dply plool SB > el Clale Wl bl il glahg) 5 598 255 zobaw o)l Ol (6y98 DIl s g
Talebnejad and .cél a8l SB 55 bl OF (6y98 il 33 b lilgu g pawbs e IS qomndS ot (sl yg cdale sl oL
S > o CBIE (S35 Slb Sy sy 2 i o 6355 Sl s sslatats islefl sl L Sepaskhah (2016)
s et jeswd ¥o Ve 5l e ol (6y98 ialisl ol LS clalS byl s clailgial (ol prepanY 5 1giS ol
OB 63 hlejl )3 iz 03,5 158 ol 0 WIS 5 s oS Sl gy YIF 9 YN FIF (I3 4 e i iy
il a8 s s S5 glil ojas (g9 dng BB i)l 4 e jie ofAe & /¥ Gl nes s sl Ges iulisl a8
2oy A il ol o (28l cpimen il (658T S glutl ojlas (508 p e JAs 4 0D ) e b Bes
23 9 Ol 1 5aS edlil Jdoas S gludl o )lac (69 10 (5o > A JialS 4 e JolS (gylol 10y3 ¥ 4 JolS ()l
b Cucci et al. (2019) 1, (,ll Ol 5 ()40 aliso zokaw I3l (Talebnejad and Sepaskhah , 2015) coul 03g; S
IR FIAY CXIVY) (590 calisee gglaw <ol 351 AMer (2010) .5,8 lag yiolj8l yie ys (uiegj (awd V¥ G YA I SB (gy0 )50

sl ula.w C)LJ cJJ.))f Y U)J ui $)90%2 9 Jw'3) K9y 2 ‘) (u.:] )LJ VAPRYARA RIS c'/;') LS)LJT ui 5()Loﬁ L)““N)Ls“")



(u"”@s)"_ ‘_,o.l.c) V€Y bLob‘b)é & b)w ©0 2,90 “’,‘).3“ S 9 ui oludss  £YA

FISAY 3 YIVY 9 YIAY /A (g0 slayloss (sl oplol Slade jzals 5 o )lol O (gygi yialisl b S Sod gossi e
Amer (2010) 4 Cucci et al. (2019) Yuan et al. (2019) lewg alie guls .cdly (]38l yie p (uiesj cwd VITOY 5 O/VAY
23)5 4S5 5 Wl (o (sl juiS

g otilojl (e plgie 4 2> (gl ohig Cutl 35 00w Jpae CudS 5 CuaS 55 » Sl Ol 6y9d S
d,..n:u).) R ui L.S).,.a.a ) L;’?‘B)*"BU] £)90 5% u.\.,‘)s] LA.CL’B.)?) MT)KW))&-\A—C L u.»L...wb ‘51).» J.,olf d)l..j Loy g
@ (6y9 Lol asly pa el 4 wols oLis Blanco et al. (2008) «ys olS (cgy (659 9 (o (i ! wyp yolaie 0 (6,500
ko owd IV BV 1) )3 50 (6y90 40 Jood il polie g b oo EalS 203 YV B Y+ &l Jguasmo lade ailiwl as YL
355 Rl 88 55,8 oy 0 3,Slas g o) 5 639 G5 S gy b (VWVR) 313,85 slaal bl el 5 5 (1 st
23,5 10,0 ¥A g YF Y e 4 Joame ialS el cud 5t o g uiesjawd A 95 F & jo p s j owd <10 3l oyl O
Gl 00 gwyp v 3 Oyd Jpae 3y 9y 2y GoleleS g yg il gl Il Yuan etal. (2019) iagh
Y 5d pzan )5 Iy RSB )5 5 Gl b Jpame (o)l o e (iS5 6595 Gl SRIFIL ol @l
(ecslse 000) oIS (il > &l Jpuame oo 45 s gty Satlss Juamo nlS 55 53k 55 o oo WY+ el 9 20 2 25
FINY Jgamme ol jid p )5 ¥ og g oo YVo (ilol las p0 5 05 (35S 1S 5 o5 SIS 1) 0 p S VY (59 L
RW Q)S &y ))Slo.:— 5 )‘bui.m u«.tblf 90 LS)L.‘.-?T g.j Syges wl)sl FLEN uLMJ G’l‘:" us)f [nl.'gd‘ d)]ﬁj dlo)laé L;)L:.J Aol
STy (y ez gl Ol e e oS 53 (WWAY) (e o (adlpai bawgs (iuiod (pizen (VA () So 5 (5 i)
s 3Skes o)lel OF 6)pd GRIBI Ll 05 Iy (Rl 2oy uieriimd £ 5ypd 50 S )3 5 FIF ke 4y (09
Bpo LU olS &S (g5l Hlde douis 13 g 0d 2L SB gl (g joml jLid Dol clale (il b ws,S o bl sl ials
D9 0 ©yd 5 Slee jgalS cel oo ol g 4l il wle S5Ol Lls

O 4265 3)90 3123 3l 9 3, (shoug Cumtl 5b Sl b (g)lul o SB (6)98 Copto § SB plard Sluogas )y
Sid o g Sl alon g O Lulps 3wy pd SB 3 (o)l (6l ok )bl o e 1 88> SleMbl Jbs pl b sl o34
cusS 13 SB 6y98 Cypte g SB olewd Slusgad p (lleS 5 598 OT L ylol S cuonl 4 dogi b cplply 5,15 352

Wowgy g lge
CultS 0SB lerd Sluogas p aind) S ()l lojhd (o)l (o, b ileleS 5 5098 iliseo glaws Jl gy pslatons
CyoghS VE 3> aBly 5l oKl (g5)gliS ety Ol L wdige Lisu Slisiss (glacyie 10 WAA Jlo o dolejl «s)d olS
pdlie i pbool 15T (cbyd pdaw Sl gpe YAYe Eliyl 15 o YAT Y Lldlhs ope 9 YT XY Lldlse Job b s Jles
VEIVA Lod uSlko g 2o pd FNY i Cagby (pSSbo cjgy 50 yio duo VIV Lialos] plol dilaie 5 s ) pses s uSobe
Dy 35 ol as s

T o9 o Sl -2aT3 Ll & S5 a3 ot JalS (slacSsly oo 8 53 g talefl gy ol
Jo )l 2oy3 Y (1) JolS ()bl rdans 4 55 (5ol Ol (slajlows g (0 2 uimnj o O 9 ¥/B &Y o/5) Jols (5l
ol o SV Jods )3 adlllas 3590 acy30 S sliowd g (Sojud Oluoguas ab 48,5 L5 > (13) JolS ()bl doyd 0+ 4 (12)



D )l O (59 9 6 WleS iU i) Ko g s oo ) (ig3s — sole)

adllle 3,50 48530 SB- (rlions 9 (S 58 Olwogaad ) Jgia

— e “:’f” — st 5 S Oloogas
Iv¥ ¥y vy (emem’) ely; eadsls
AR AR AR (cm cm73) o (53503 dais
\iss VI VY @em ) el JSs
Y. YNy /o % o5
YAN Y54 YE/Y %
1A ¥ /A Y/ % o)

s spd spd Sk cél
VA -/ay -IA ECe(dSm )

o I¥ AR AL cl (meq |'1)

A -15¥ DAY Na (meq |'1)
v/¥ VIA VE ca (meql)
YIY ¥ Vs Mg (meq ')
WiV N AIY N- Nos (mg kg soil™?)
— — AIY P (mg kg™)
AR AR NAr K (meq kg™
<[AD VIYY \IArd Organic C (%)

.b)l.h' 3929 04 d,S b)'l.le o3ly

Slad g &yg0d; (P05) yhud 368 JiSa 15 p)S5lS Fr 05515 SaS 4y Gros p5ud 5 g 05 (giloodlal yoliaion,
P Aleye 93 (b o) ¥F (osld Loyl ©jgod ey 395 LS 53 p)SokS V0 g culS gl 3 203 ¥F ogls b Ju 5
als yo 55 00,5 Jlasl WAA Jlo ac 30 5L 390 (oliowsd 395 lgicas slyy0 ¥ ol 5 aalS 5ET 5 0l 3 YV )6 1 Sjales
A5 plogl Jslome &yg0ds 595 Ol L olyom 3987 5135 Gao Sl pgd alope 53 5 455 e )3 Bl JS & (2355 Ul

ol 4y o)l )l (sla 298 A5 Pl st 3l VO il Lol JLolgh b add; Sy (o)l —slojlad & g0 as 0 o)l
&S i lg s dw a Jate gy Vo e bl O (o)ei slayles Jloasl gl g celo p i ¥ (03 g yie 5bo Ve
ST js 4 CaCly 5 NaCl slacSas oy3gas abls] b Cilien clagsysds b Ol b 4,8 s s Liblowo olyieds &5 iys) oSy
S an) 18y Juad slol g bl 0SB (6)98 o Sl b kS o 2 uimrimd 1P (5y9 b dald O 4 luss Y
B VY Zul o Jease CuilS .Cd)S g Hledd o sl g Bl Fe LY g Ve B e Gos 90 )0 S5l gy pdiges ((Cuily p
sebdy xS Al Jaame jlade cuilyp yloj b plsl VWAA joe V2ol 0 il 1 am joy MY Jaasme cuily y g YYAA
A (6ySoilul Jlons goil 5 b 5 IS e g b (g Al

P 009y 3 S 9 misie 9 meelS S 03lul (gl g MELTONM Juo yiog:b 2ld ol I mausliy 5 mees S 0jl sl
Ja Elmentron o EC g metrohm Jue yio PH 5l oalatwl b s yay (ECo) S gloil o jlas (6905 5 PH .05 odlatwl 5,8
)l oslawl L) JRENEw LS"\> Condd S J9l>m O e g M PR dhuy clale ALY, fa}l:w L W d)afb)l.b‘ CC-401
13)5 oS 0 j Adlas

() e

Na

Ca+Mg
2

((meq L_l)l/z) Cu> s daw Ls’» Cnand 9 meq L1 o> o) jake g MMK RWY clale Mg 9 Ca Na UT 5 &S

SAR =




(u"”@s)" - ‘_,o.l.c) V€Y bLob‘b)é Ay b)w 00 8,9 “’,‘).3“ SK 9 ui UW £y

ot Cluogad p 423y G ()lp (sloykad (5Ll )3 ()l g (6y9d ilisen oo Bl (qw)yp sebatods Himgd cpl
a5 SAS(Statistical Analysis System) l3sls 5 55 da 1, Sibo duslio (g0l 9 uib)ly 0555 51 (laly @3 cuis » SB
0,5 eolawl 9.4

PHE) JQM
s Jgpame y Jine 5l o)l LS wmy o 6i0 5 GoleleS ol 51450l Gl @ISl odalite JBY 5V Joho
Cunss i Jguazwo (03 ¥V o VY ials el coipay ol ool 3o y3 0 9 V0 & LS 6Ll ol Jlasl ol asly @)
Solss (5)leleS ko cnl o uieriswd O 9 V10 (650 gobaws 13 45 o 53 10,5 s o (650 slawi )3 bl (g)lel
3 yblize ialS ey ies; wd VU 6y i3l (oS (oylol o yd B 5 VO Hlas )3 3,55 sloul by Jguame 53 (golixe
Yoas B ed Of 0,8 S (gy08 33,5 1L )0 yed wyid 50 cpped Ol dgseS Lailpd 5 cplply Lcdlys il Jgame
aly Jgamo ialS gl el oylac (gy0b ailinl do ol LS zuls 33,5 o duog ,d &by Joo 4 a9 b yie ek jowd
2oy et ol Canddy gio p uiesjewd VEY 9 VOF MFY Cigay JolS oyl dopd 00 5 VO (JolS )bl ol @)
g0 (§)9d LT g (SWiS LAT 03,5 ol 1o VY 5 ¥R /Y ey (g)9d Liali8l asly S il 4 aily Jgamee ials
9 i yialS o] @dd g ol dgame ddn) g (2lon ANl drwgd g ojlal da Joke a5, jEalS b ed e LS oo wi, Lials
Llpd ol )3 (558 (g ttungid (sloodjgl b g 35 o0 aLlS’ 5 olS (gitwgtd JS b b Sl o9 Gl (el g o 8l e Gl 5
Cpiie S s el p ol 5 Ll 4> (Okwany et al., 2012) 1S o sl jlass olS 5,Sdes ;5 o] Cdlaio g od g5
9 015 eSlied Glise (il 4 oo 393 &S )l olpen 4 ) S (19)39) w9 4Bl B olS (1559, Culin g Jidg)lS
031l & bgsyo cleMbl iagss oyl > axdl(Naz etal., 2020) 35 ol yorr 4y 35 1y &l 5,Slas (ialS 595 (o )0 g dgu o siimwgid
oo g Jrhwgtd GAS malitene dlaily 4 295 L (g5 (o0 2929 (nl b ¢ G 29290 SRwgd OAD 5 S aw 3 G P 65
5 ool ugby a5 05,5 pel Sairam and Tyagi (2004) dges gupis 1) ol (55 bulys 3 Jaame Lials ca)y Sas
sials Lol BYs 5l S 5 sgmge oli yolic § s jiiony 5150 odel 339 4 il pae g it (92 Caow (Sl e
Jolo (spoml ,Lid Mol clale Jiul3l b pimon (Stephen et al ., 2002) 3,13, 156 50 Jgamo olie » puiiias e oo
@3 3)Slas Lol el Jos ol 5wl ialil mles SBj Ol s Gyo bl oS a5 (65,1 jMie domes )3 5 0 ol S
(2015) (VY20) 4, Kar 5 (oo peiiomie (AVAY) )0 5 (ol puas (IYVA) 315,84 slael aile Jldie imgh guls b oS 0gd oo
oil38l L w,S” 5,155 &S Yuan et al. (2019) 4 Blanco et al. (2008) Bybordi et al., (2010) «Shrivastava and Kumar,

0y &l Jpaze g §y9n 9 S)lleS AT uilyly 4jed Y Jgoe

©lapo (ko &dljl 4y i qalie
¥/ y 1S3
\Alcas ¥ ool ST sy98
/AR Y Sl w23
3y X Lu“ u-‘ W
¥/ pya s 23X Sl - 89
d)L:J.‘
il Yy s

Vo/FY (%) o pis >




YY)l O (598 9 5 WleS w1 Ko g s oo ) (ig3s — sole)

Sl O (6590 9 6l 3y BlSoo (sl jlowd )3 (LUK 10 (5) @3 4ild Jguasmo (uRile gl - Jgua
(o 2 i3 o) Gyl T (5590

Silel w2y

Ol ° Yo \l <
#IYN FIYEe afyyee AR /oy JolS” ool
And v/o¥t F/yyhe /aybe ALY Jol )bl sm > VO
¥/-AC \AM /oA ATl o/ e BRSPS WY
\TAAR \iAra o/o\B YIYEA Sl
12
: w
10 o ﬁ Fl
i . 0.75 FI
5 8| & 0.5FI
3 i bc b
o 6 -': % cde : cde
2 : ::3 i fe fde i def
4405 & &8 & SO I B
- = i = A - B
.'.'-: o = ¥
2 | B E & i
% P bl g
ant . us, |
0 Z % o® &
o6 2 35 5 o6 2 35 5 06 2 3/5 5

(320 2 iotiisnd) ol o 659

Sl 9 5l O (5590 iliseo glajlon )3 il Jpamo - JSWS

(EC.) S of gludl o lac (5,90
G55 9 okalnS 45 31 Ui ol sl oad ) ¥ Jgis 53 ciliseo (slajlows 3 S T glusl oylas (6)98 uibyly 4555 gl
G oy e O &Y 5l 60 (il sl b EC yr oiiae 51 (ileleS 5 5)8d il gl (Son 5
2 bl of cuas 15U (0 Jois) as JolS (oylul woys B+ 9 Y0 ¢ JolS (o)l Jlows j3 ECo duoyd £V 5 OA Y o]0l el
o)las (gy0b &5 a8l > i (Sheferia et al., 2021)col 48,5 )18 cou 3)50 i | (g)luw bwy SB o S
SE alasd ol g2 55 #h5 OYsae g el 498 Sl 2l Wb GRIBI ol] Ol ypd GRI3EIL SB G gl
ag bSOl glil ojlas ()98 (6yll o5 Lasly )5 wizcen (Sheferia et al., 2021; Pearson et al., 2006) 5,1 » ,4b
Gl S 55 Ko az5 il ol 698 GRIEI L IS g .l anls 5ty 4l ) ol g s O a4
@ amd o Ui |y Al ol o e plo ol )b 13 o cuds 5 )bl Ol (e il cov baes SB (698wl 0
et al. (2000) , Yazar et al. (2003) Feize et al. (2013) Rameshwaran et al. (2016) Ding et al. (2023) < Jko lsic
O Moo Gl SB > S e (bl O 6598 Gl b 4 08 pdlel (WAA) Ladly gSe JLeS 5 Franco
Ol als g gyei iul38l 487 )3 olS 590 53 Amer (2010) 4 Cucci et al. (2019) Yuan et al. (2019) Ly alie zbs
ot BY> (S0 51ad G55 48 5 5 Wl e (gl 53 ity g g0 ST Ol bl o )lae (698 Gil3El g (6l
g Feizietal. (2013) sla ingh ol a5 aib wiy Juad 3 j5,b £589 pae b (i)l dameS” ol Koo S gludl ojlac (55
oS Jlasl il 03135 &y )DLy 093 55 Liyb jo Lidek ol 50 bl o dluse (pl 08 40l Sharma and Rao (1998)
b Giegh ol > MSyobas sl ECo y joline 5l o 2 (ionowd O (59 gghaw 53 JolS' (ylo] 103 VB & olS” ()l 51
0133)5 ECy jloline inlS cvge SB 4y Sad 50 3959 St 6)lel &f ials a8 13,5 ssmlie (glolad gylol oy, Jlos!
6 69 G cnl 00,5 )bl Ol 69 3l pote S Ol bl o)las (698 e & 2 Ui (ke duslis gl



(u"”@s)" - ‘_,o.l.c) V€Y slodld o oY b)w ©0 8,93 3l S 4 ui oludss LYY

ol |y alius e Sepaskhah et al. (2022) 4 Talebnejad et al. (2016) clidiss zls &5 Cawd SB 3 b ye zess
Cowl 030>

el o)las 6y95 » o)l f 68 (Bl Sl )y it SB gl ojlas (650 5 il O (659 o ol
cplplo Cuol 4l ials b s (oyloleS (ial33l b g canl ol YI¥O o Y/0R X/EY s oybol Ol (6)g ialjdl L S5 O
() JS8) w35 Jgame g 59

0,3 3 SB alord Sluogad 11 (5598 5 GHllnS 1 ilyly w325 € Jgr

©lape 5n5be
e o sylas gyo SOj1a2 0 Ol il
s 250 by oS 2w bl el o gl
<[5 <[y 0" R oo FAYY S -5 YINSTS ey NN Y Y
£ SINEF* ART YR A i WY 22 YYVIAEY®  YVAS/FER* QyAQ/f.xr L[y YR AARYINS ¥ bl ol e
FIVA ** AR ol o[-0" A e AZZAR SR B skl Vv Y bl o)
V¥ o o[-y o+ AT -/yvon™ \Y/¥ye LY/ Y PR NANN s bl w2kl of sy
-/-a -/~ AYAA ofeo¥ AN V/-4 Y/A- ofee¥ o[-0 YY s
Y/AY ¥IY /A FIAY Y/A /oA - V/-0 (1) &y o ps

23 oo i ) ko pd SO g iy Jlein! mdaw )3 (60 pixe g 400 gime S 4 s ok NS

O3 P SB abord Oluogad 1 g9 like goha 9 5l O ilidee glags 5y ST (uSle dumlilo -0 Jgar

S oboas Olpoguas .
el " 5 Sl ol gyew
e (20 S o 3 . . P
SB sludl o, las ) ot jowd) Wl o2
(meqL)'2)  ped¥ly Slbwe)  p ¥l (ST o) ( e ‘5,;..\: ” ( “ww G
20 33 o j oD e
() ()
<Jovf «JyYe Niad y/vol N4
q/.9¢ YO/AME INVAS o/of Y 3
5 5Ll
YA/A2 INDAAS £Ye /A Y/ J‘ ’
\Y/AP SN OO? A+ /YY? VY/Yo? A
RN .[ss8 .Jyaf VS -F
MAY Y¥/AY* FA/DHde o/ye Y T
PRMBAY
VAR DAIYYS 5. e a/ad ¥/ ’
YRt SY/AP Yo/vy® VY/5¥2 A
Niia Niad o/yaf VAV 4
7\ d Yo/ Y¥/s5e ¥/var Y T
ol o
VY/o? OY/¥¥d AN AAYe Y/0 ’
\a/fe . Iyve VE/FED \W/AS® Iy

5515 5 e gl do > gy Jlein ] prdaw p3 S5l 9051 olel p Akl co lie Cigys (s &S gt ya 50 b Sl



EYY okl (55585 9 (55 llnS U 10,02 g (uwsdocxo ) (g3 — sole)

14
“ EC, = 2.64EC,, (FI) ®
é 12 R? = 0.9866 o’
9 10 EC, = 2.58EC,, (0.75 FI)
R R2=0.9901
3
N8
2 EC, = 2.45EC,, (0.5 FI) O Fl
T 6 R*=0.9931 ® 0.75FI
b 0.5Fl
i
%
3 2
- ()
O T T T T T
0 1 2 3 4 5 6

(o 3 tonjismwd) )bl f (559

(Ec) S gluil o)las (g y9m y23lio b (ECy) 55kl T (g y9 oo bl - ¥ JSCd

SRl
il 3 508 5 9 i sl S g 5l 0 ST el g2 3 ine 51 6l T (9 5 ool o ko
3 hlixe gals” ol (a5 asp YO Jleel o olis )bl O jlas Lol 51 & Joan sub (F Jgin) cunl 0395 jld gxe S
kol 515,35 anal oy /A ials cage JolS oylol ao s B0 i 4 (6,68 a5 sy 9,55 slul Sl
By oo dlins oyl 3,5 bl S asaunl )5 Jloline glds yio p s j owd O 4 Y/ 5l gyeb Lol ol oLis (oylol Of (g )gi
b (s ol ST oy sghaio & ialejl plosl (b (VYR (oS 5 (Ll3)asl SB Sl g )8 Gual38 ) 36
Qadir ) el (il SB anaml  5y0d g9 O b jlel Juad Sy 5l Gy 450 (LS b5 SB a5 5095 2 50
S 55 5 Ml olS 5 yolis Clale  gy9d 8l Ly 4 GBS Lilojl <Ky 3 (V+Y) o Ken 5 Syl (etal., 2001
SB a3 6l (6)ei il58l a5 sl lis zuli g wader IS Yge Lo FO 9 00 XD ao Jold (6)05 zglaw il y
o il 4 amdge L5 (V Jgiz) dizdel b sl Ol (6598 o dlaly ol S o0 a0 ) ol 5 plag ol b o bl
VIS g VY NIB L ply e gt JolS ol aoys 80 5 VO (JolS” (5ol (slanlas 5o ansunsl plio gylol O (559 (y2alj3l 2oy
JolS" ol dops B 9 VO (JolS ()l slayles 3 S T gluil ojlas gy doly o el 4 dml il o ol
b o VN 9 VEID VI bl s iy
L g cdils
Aoy ddaw 3 jlas (ESpny g 20)0 S aw )3 (6y9d 5 kel o & 3b L5 LIS g el 450
a5 0 WIS wo 3 B0 ials el bwgio Hoba (o leS Jlesl d Jod o (¥ Jodn) cowl azily S w18 g o )l ne
23,5 )55 a5 Dastranj and Sepaskhah (2022) zols b slae .ol S 55 )bl go,b 5l je8 Ol 3959 Lials o
S RIS polie w3l Limgss )3 ob By jlog JolS (ilel Yot 3l S 20)0 YR o3 B0 (gleleS sle o ST ko
bl ls SB oy sla S e sl o5 a8l cnl Jdsa col (Sae () 9350 YL s o jloss (polod )3 sl )l e
(Z0rb etal., 2018) 35i o i S b Lo sl Lasgy myas &5 o 3 48 b

B+ g VO (JolS ()bl o SB wIIS iolil ao s Fo g V8 YOV el cud s yio p i jood D Y 5l g)9d Lilj8l
S5 il dsly o il 4 a8 ol lis WIS e clale b (ool O 6y58 oy abaly V Jgas b JelS ()l ao
b ol plp VSV 9 VBB AWVIY b JolS )bl dops B+ 9 VO (JolS (Lol (olajlos jo SB w118 polie gl
s oS oyl o3 0+ 5 VD e JolS (6l (el o 55 S U il o las (g5 dnly Sy o131 syl dale )38
sl e VY 9 V1D AVIE L,



(u"”@s)" - ‘_,o.l.c) A EX2 8 bLob‘b)é &Y b)w ©0 2,90 ‘G‘).ﬂ S 9 ui Oladss  £Y€

SB obowd Sluogas 1 5,06 9 5kl O Zolaw 51 (:55ke dulio -1 Jguo

5 sheo) o i ¥y (STbo)oadS 3 CVly (ST o) by ] Sl O (5 90
(3 g2 ¥l () » (= o (50 p1 (i jowd)
Y/\P V/AYP <I¥YAC N .15
NI AN y/vA Y/vyA Y
/AP AIVE y/vA v/vye /o
Vo/ar i Y/¥5B V/yyEBC I
6ol sk
QA YIAYA y/¥A viyar S8 o
QA y/asA Y/¥\B \Ziren JolS gyl am s VO
AAA A Y/va® A JolS bl as 3 0+
P g clale

01 Jolixe S s 2 (5)leleS 5 4398 lieo oo (ESoR 2 9 5095 9 Sl ol ST 40 (L5 Luilyly 50 b
Gib 2> &) e 1 (ptonjod O (695 b Jol o)l Slog o 52 VI ST e PAID s s e Sk (F Jgue) co
P98 OV cuia oS s)lal 40y 0 5 VB (ol (o)l )3 m Jlade e (ionj o B Y 5l )9 SRl L B Jgi>
S podes (g2 CBIE  goline Jl 2oy uiarj o VB 5 Y (595 )3 203 VO 50 s 5)lleS Jlosl .l (ol ao o
5 Spae ol e g CutsS 4 dtan ol Canliol cuaS b gylol a5 wiols lis dulejl plxsl L Moran et al. (2001) sl
rlS g aio Sl )ll O 6598 ST L 208 ()1 bl )b SB pherd Sliogas  (Jilite ST gkl piues
5 08 Ll Lasly) 4 dagi b Sy (oo @bt & 55 (WAY) ohlSen 5 (oL, tly nl )3 ke ol SB- glidl o)las
g JolS (oylol doyd 00 9 VO (JolS (oylol (o jlos )3 mots Hlde (gy9 ialisl asly G ol ol s mls ¥ Jods

sl 03 il WWIV 9 YIS E/Y

oalS” (y92 Bl

Skl Ol e)ed 9 kel zokaw B as oy LS ol .ol ouds &I Y Joan ;o calises (oo jlowd 53 puandS” uily)lg 4 5005 2ol
e g VO &y JolS o)ll 51 i Jlosl b sl 03855 )13 size SB puenlS 31 b jlogi (S w5 ol 42315 S5l 4y )l ine
3 5 Joda) cublis 3939 sholime BB (g)lol (slaslod o g ol 03,55 sl SB pandS )3 Il oglés  JolS ()bl duoy
O e 1oy AFFY o YA YEIYA Lisli8l el cud say jio p (uiesj owd O g YO ¥ & /5l (gy0d Liulj8l &S S yeo
o 85 08 S gl o)las 3 eadS s ine Ll e (695 Ll MBS e L gl &S GsSilen b Sy pels
sboe 5 elS i1 3935 3 s sl S0 o (s k8l e ialogl )3 WIS plS (S kil 51 (35 o sl
ORIl el ol A8 (S le cudinl )5 (el S sl plSe (908 JUdl )b 5l Aty 3 e Nl JSb 4 SB
e o yd b a5 ebSB gq; 0t plosl lislejl s on .(Janzen and Chang, 1987 )4 0 S5 glil o,lac )> gudS
(Moran et al., 2001) b o i3l SB glusl o,las ;5 pualS 5 wodur clale ¢ (gygu0 (yial38l b as sl olis wloss (Lol YL
S Jbre 13 mase 5 peadd (ot 6l 58S (olel Ol ()98 o Lial33l b & 3ga5 e ]y o) > El-Boraie (1997)
Ghane(Y- +q) clidss b slae b o (20l ()bl Ol (g9 ial3dl L S Jglone 13 pulis polie a5 Jbs p3 aib o Liol33)
e Ll SB el ojlas ) peadS clale o)l O ()9 bl L 3l 5l &S cawl (IYAY) o, Kan ¢ Lo, g et al.
et al. (2005) .cusl sus elyj Jlo ol » SB sless pobe chale (bl cely bl O gyes Lalibl LIS sbay
Lstelie ol 4 aie; (ol j3 295 wladss > Feizi et al. (2013) 4 Hati et al. (2007) Choudhary et al. (2006) Tedeschi
olie )bl O 6y iul5dl anly o elil aaldy (L ¥ Jgan 53 mendS b ylol O 6y o abasl, 51 ol ol sl cawd
AL lilnS Jlos! ol by s 0as s YIA o YIV IV ity JolS o)lal doyd 0 5 VB ¢ JolS” ()bl sl oy oS
ol 013,85 o8 65lul jlass 4 s b3 G iul8l sl o



Y0 6yl O (590 9 6 WaleS pl 1)Ko g (s oo ) (ig3s — sole)

ey (g2 Cdale

sl 0395 o gine S oruslty 2 b)lod S 1oh 2 (g el aidls S uaslty 2 o tme S ilel 65 5 okl o sk 51
Fo 3 o YO 4 V5l 6yab (il cwizmen 9 ol o)l woyd B0 4 ol (gylal ao s VO I a5 Jlesl (¥ Jgaz)
0ialS Loy YV Coge o g e jewd O 4 Yl (gy0 Linli8l a8 s )0 45 Jadn) 2,50 db] pawly jlade p> jlolie cogles
ool 035 s ()90 b 42lge 13 olS bawgi iy (y2 ol 1 (23U &5 AS pliy (42

ot i (92 RIS
¥ dgiz) cosl adlys SB 50 o ine 51 ojleg (iiSpmy Jg w9 b dine SB miie 5 (655 9 o)l ol zolaws ]
5 ygd il A4S Sygo 3 el 03,5 sloul S v jute 3 Hbline cglis )bl doyd B 9 VO @ ol (g)ll 5l i Jles!
(£ Jese) M SB o i e cdale co )3 MUY 5 AV/ED Ar Gili8l el Cud g e g uiegj owd B g VO Y & +/F
5 by Olaging Canl 4135 393 355 | 5 Sad 3 45 sl gl oalBl I 36 Vo] Col 0 S 3y &S ppsie sl
Jodo ) wazie b )bl O ()9 o alasly zoli oy L 1) aliue e 35 Hamam and Negim (2014) 4 (VaY) ) Ko
ool 1530+ 9 Y0 ¢ JolS (o5Lol (ol yloss ;5 oo jute jlde (g )bl O (65900 iul33l anly o sljl  wlaol o o ol o 81,1 Y
ol &8l 2l s YNY o YIVY XNV ey oS
2 (2 Copd
Cosl 423l SB s (gl Capmd g1 ) gine 51 jla GiSmys 5 5095 9 SolleS Sl paes e Cand uilylg o0 b
it JolS (6)lul 10300 VB g ol (6] 3 s ol s e yio pp puton 3 B Y Sl (69 Gl L (F a2
Yoy i jewd B (659 Hlows 53 (il O Moy B0 4 VO 5l )bl T aals (0 Jgias) 3,8 Iy (iulssl as s OF 4 ¥b FA
Sl S oy (g2 sglake & e 98" Sl (AN, 2010) Lawgs (s Ald e (2l Camd 53 jblns il ey
Sl e (ials 5 SB (6595 Gl L pates (il Camd gl o (LS @l «d )5 plsl sl @3 595 2 )leleS 5 o9
AYOY DIVEY Lol ity yio yp uionj owd FIVY g YIAY o/AX (g9 gglans 4> )] Jlaie oS gygb a0 93,8 Iy Lol 381 S5 j5 (o L]
9 Ghane et al., (2009) . Mostafazadeh-Fard et al. (2007) 5 (\YAY) o, 5 ols, Clidss 5)S g il;8l VWASY 4
2l b ol gl a5 548 0 SB )3 ol (e Cuns Liul3dl el o)l O (gy98 Lil53l ol olis Murtaza et al., (2006)
b callas jobs yimgh

e 4 g bcwl oalio LBY Joux 5 )lol e sbajlag 3 priw i Cond b el o )98 o balls)
Jol8 (oylol as 3 0+ 9 VD (ol (Lol (sla)los 5 oylol O 6y iol38l asly G oljl o (o o jlaEe ool Canwday
2o B e 4 )l Jloel b yoi Ol oolisl a8 ol )] [ Silo zols wanl @Bl i3l plp Y/EA 9 Y/AD XY i pay
b 1l JolS (ylo] 4 o 10 VY (o] O (698 G311y G (il 4 s e s e (JalST (L]

EC) G, & (590 U SB  olowd Sluogaad o aaly -V Jgi

Yo S 40 34590 yolic
JolS gyl o y3 00 ol ,luf s yd VO JolS’ (5, o
pH=-0.06 EC,, + 7.4737  pH=-0.06 ECy + 7.5347  pH=-0.08 EC,+7.6259
R? =0.76 R? = 0.62 R?=0.68 Al
CL=16.154 EC,, CL=16.52 EC,, CL=17.422 EC,,
R? =0.90 R? = 0.87 R?2 =0.87 L
Na= 12.708 EC,, Na= 13.658 EC,, Na= 14.353 EC,,
R? = 0.9289 R? = 0.9225 R? = 0.952 o2
Ca=2.8504 EC,, Ca=2.7859 EC,, Ca=2.739 EC,,
R? = 0.9489 R? = 0.9398 R? = 0.9418 pewnly
Mg= 3.1229 EC,, Mg= 3.2308 EC,, Mg= 3.1776 EC,,
R? = 0.9438 R? = 0.946 R? = 0.9209 o o
SAR=3.6782 EC,, SAR= 3.9525 EC,, SAR= 4.1725 EC,,

R? = 0.8172 R? = 0.7866 R? = 0.8529 o (> Cand




(‘:\Ms).! - ‘_,o.l.c) V€Y bLob‘b)é & b)w ©0 2,90 ‘&b.:‘ S 9 ui oludss €Y7

S 2 A
o Slayy CLIE (e e g BB b 998 Soke )bl Of (698 108 ey & b L iagh pl Sl s
2 omierjsd 18 (6y58) oLl Jloi L duglie )3 mude (pde Cuwd 5 S gLl ojlas (6)58 raed qjiie 5 el WIS
ool ) ol s S liasd Sluogad b (o)l Ul (60 oy a4 b o gl cyaize o oS oo Iy Lyl 38 ST 5 (520
oS b Ll cage (6)loleS Jlasl b o 0 5 oolital mdes o Cannd g s ey LIS (ST gl ojlas (g0
48 3l Gl e b olel Ol (6098 oo Alarly o (B 10 bS s (Bl g el ko (105 5t ey oIS (L
VB 9 Ol op)lS )0 (S8 (608 55 5l ad Juols 5o Of 1 oalital b JolS” (5l 80> VO jlas )3 bad s Jlaie oy 5t
)‘.o.u Sk 6)9»; wx.&n 9u1 G:L.o w).a.\A olf.kg..) )I ui .)9«)5 ]a)]).») 2 Lol ! WLA Juolf d)l»] Joyd Yo c).w)) M)dw.)
oy SB > Sal go | gpSsle lp Kb gl 585 a0 b e peierjed ¥ s b e )bl 200 0
qu’.p
"3l 392y Mg o g8l 2l WS
&bw
o SB obord sl S 2 olel o 605 5 g S1OTAY) 181 (o s csmge 5 Lol ol caablé (5, capmli ¢ ol
Yo=Y (PO o SB 5 o cblis clajingy dlxo p05 sl )
allas) Kb gazs ol ST cluogad 5y 1 cilisee oo b coylal ol (ITAA) ] 50 s Ll 5 luo] o sSmo a8
MOV (FIVY e Lo (4/0/0iST g pale (s liw b 3 y3 2390
Sl Co e g sloylad ()bl bl s o (g y9u )3 (iiSTy wy iy (VWAF) dimws ccamsidiog g pu Jlius cliadion eyl e o )]s
IV=YO (FIWA c oylo] wkigo g pole

REFERENCES

Amer, K. H. (2010). Corn crop response under managing different irrigation and salinity levels. Agricultural
Water Management, 97(10), 1553-1563.

Azizan, A. R. Sepaskhah. 2014. Maize response to different water, salinity and nitrogen levels: Agronomic
behavior, International Journal of Plant Production, 8(1):107-130.

Blanco, F. F., Folegatti, M. V., Gheyi, H. R., & Fernandes, P. D. (2008). Growth and yield of corn irrigated
with saline water. Scientia Agricola, 65, 574-580.

Bybordi, A. (2010). Effects of salinity on yield and component characters in canola (Brassica napus L.)
cultivars. Notulae Scientia Biologicae, 2(1), 81-83.

Cucci, G., Lacolla, G., Boari, F., Mastro, M. A., & Cantore, V. (2019). Effect of water salinity and irrigation
regime on maize (Zea mays L.) cultivated on clay loam soil and irrigated by furrow in Southern
Italy. Agricultural Water Management, 222, 118-124.

Cucci, G., Lacolla, G., & Rubino, P. (2013). Irrigation with saline-sodic water: Effects on soil chemical-
physical properties. African Journal of Agricultural Research, 8(4), 358-365.

Choudhary, O. P., Ghuman, B. S., Josan, A. S., & Bajwa, M. S. (2006). Effect of alternating irrigation with
sodic and non-sodic waters on soil properties and sunflower yield. Agricultural water management, 85(1-
2), 151-156.

Dastranj, M., & Sepaskhah, A. R. (2022). Effect of Irrigation Water Salinity and Deficit Irrigation on Soil lons
Variation and Uptake by Saffron (Crocus sativus L.) Under Two Planting Methods. Journal of Plant



YY)l O (598 9 6 WleS w1 ) Ko g s oo ) (ig3s — sole)

Growth Regulation, 41(1), 282-299.

Ding, B., Bai, Y., Guo, S., He, Z., Wang, B., Liu, H., ... & Cao, H. (2023). Effect of Irrigation Water Salinity
on Soil Characteristics and Microbial Communities in Cotton Fields in Southern Xinjiang,
China. Agronomy, 13(7), 1679.

Emdad, M. R., & Fardad, H. (2000). Effect of salt and water stress on corn yield production. Iranian Journal
of Agricultural Sciences, 31(3), 641-654. (In Persian)

El-Boraie, F. M. E. (1997). A study on the water management under arid conditions.

Franco, J. A., Abrisqueta, J. M., Hernanséez, A., & Moreno, F. (2000). Water balance in a young almond
orchard under drip irrigation with water of low quality. Agricultural Water Management, 43(1), 75-98.

Feizi, M. (2013). Effect of Water Quality and Managements on Soil Chemical Characteristics. Iranian Journal
of Soil Research, 27(2), 239-252.

Ghane, E., Feizi, M., Mostafazadeh-Fard, B., & Landi, E. (2009). Water productivity of winter wheat in
different irrigation/planting methods using saline irrigation water. International Journal of Agriculture
and Biology, 11(2), 131-137.

Huang, M., Zhang, Z., Zhu, C., Zhai, Y., & Lu, P. (2019). Effect of biochar on sweet corn and soil salinity
under conjunctive irrigation with brackish water in coastal saline soil. Scientia Horticulturae, 250, 405-
413.

Hamam, K. A., & Negim, O. (2014). Evaluation of wheat genotypes and some soil properties under saline
water irrigation. Annals of Agricultural Sciences, 59(2), 165-176.

Hanson, B., Hopmans, J. W., & Simanek, J. (2008). Leaching with subsurface drip irrigation under saline,
shallow groundwater conditions. Vadose Zone Journal, 7(2), 810-818.

Hati, K. M., Biswas, A. K., Bandyopadhyay, K. K., & Misra, A. K. (2007). Soil properties and crop yields on
a vertisol in India with application of distillery effluent. Soil and Tillage Research, 92(1-2), 60-68.
Janzen, H. H., & Chang, C. (1987). Cation nutrition of barley as influenced by soil solution composition in a

saline soil. Canadian Journal of Soil Science, 67(3), 619-629.

Karandish, F., & Siminek, J. (2019). A comparison of the HYDRUS (2D/3D) and SALTMED models to
investigate the influence of various water-saving irrigation strategies on the maize water
footprint. Agricultural Water Management 213, 809-820.

Kang, Y. H. (1998). Microirrigation for the development of sustainable agriculture. Trans. Case, 14(Suppl.),
251-255.

Khalili, S., Bastani, A., & Bagheri, M. (2019). Effect of different levels of irrigation water salinity and
phosphorus on some properties of soil and Quinoa plant. Iranian Journal of Soil Research, 33(2), 155-
166. (In Persian)

Kamali Maskooni, E., & Afzali, S. F. (2019). Effect of irrigation with different salinities on some soil
characteristics and salt concentration factor (Case study: Bighard, Khonj). Journal of Environmental
Science and Technology, 21(4), 141-152. (In Persian)

Liu, Z., Li, P., Hu, Y., & Wang, J. (2015). Wetting patterns and water distributions in cultivation media under
drip irrigation. Computers and Electronics in Agriculture, 112, 200-208.

Mostafazadeh-Fard, B. E. H. R. O. U. Z., Heidarpour, M. A. N. O. U. C. H. E. H. R., Aghakhani, A. B. B. A.
S., & Feizi, M. 0. H. A. M. M. A. D. (2007). Effects of irrigation water salinity and leaching on soil
chemical properties in an arid region. International Journal of Agriculture and Biology, 3, 166-462.

Malash, N. M., Ali, F. A, Fatahalla, M. A., A Khatab, E., Hatem, M. K., & Tawfic, S. (2012). Response of
tomato to irrigation with saline water applied by different irrigation methods and water management
strategies. International Journal of Plant Production, 2(2), 101-116.

Matijevi¢, L., Romi¢, D., Maurovi¢, N., & Romi¢, M. (2012). Saline irrigation water affects element uptake
by bean plant (Vicia faba L.). Eur Chem Bull, 1(12), 498-502.

Moran, S. R., Groemewold, G., & Cherry, J. A. (2001). Hydrogeologic and geochemical concepts and methods
in overburden investigation for reclamations of mined land. Notrh Dakota Geological Survey Report
Investigation. pp, 63.

Monjshirini, M., Mostafazadeh-Fard, B., Salari, A., & Landi, E. (2016). Effect of Irrigation Water Salinity on
yield and yield components corn under T-Tape Irrigation System. Iranian Journal of Irrigation &
Drainage, 10(1), 83-93. (In Persian)

Murtaza, G., Ghafoor, A., & Qadir, M. (2006). Irrigation and soil management strategies for using saline-sodic
water in a cotton-wheat rotation. Agricultural Water Management, 81(1-2), 98-114.

Naz, H. I. R. A., Akram, N. A., & Kong, H. (2020). Assessment of secondary metabolism involvement in
water stress tolerance of quinoa (Chenopodium quinoa Willd.) Subjected to varying water regimes. Pak.



(u.w.hs).! - ‘_,o.l.c) V€Y bLob‘b)é & b)w ©0 2,90 ‘&b.:‘ S 9 ui oludss  £YA

J. Bot, 52(5), 1553-1559.

Nasrolahi, A. H., Houshmand, A., & Broumand Nassab, S. (2016). Evaluation of Maize Response to Salinity
under Drip Irrigation and Irrigation Management. Irrigation Sciences and Engineering, 38(4), 25-32 (In
Persian)

Okwany, R. O., Peters, R. T., Ringer, K. L., & Walsh, D. B. (2012). Sustained deficit irrigation effects on
peppermint yield and oil quality in the semi-arid pacific northwest, USA. Applied Engineering in
Agriculture, 28(4), 551-558.

Pearson, K. E., & Bauder, J. W. (2006). The basics of salinity and sodicity effects on soil physical
properties. MSU Extension Water Quality Program.

Qadir, M., Ghafoor, A., & Murtaza, G. (2001). Use of saline—sodic waters through phytoremediation of
calcareous saline—sodic soils. Agricultural Water Management, 50(3), 197-210.

Rameshwaran, P., Tepe, A., Yazar, A., & Ragab, R. (2016). Effects of drip-irrigation regimes with saline water
on pepper productivity and soil salinity under greenhouse conditions. Scientia horticulturae, 199, 114-
123.

Rezaie, N., Razzaghi, F., Sepaskhah, A. R., & Moosavi, S. A. A. (2018). Effect of Biochar and Saline Irrigation
Water on Chemical Properties of Soil under Fababean Cultivation. Iranian Journal of Soil Research,
32(1), 13-24. (In Persian)

Rezaie, N., Razzaghi, F., Sepaskhah, A. R., & Moosavi, S. A. A. (2018). Effect of biochar and irrigation water
salinity on soil chemical properties after wheat harvest. Journal of Water and Soil Conservation, 25(4),
291-305. (In Persian)

Sun, J., Kang, Y., & Wan, S. (2013). Effects of an imbedded gravel-sand layer on reclamation of coastal saline
soils under drip irrigation and on plant growth. Agricultural Water Management, 123, 12-19.

Setu, T., Legese, T., Teklie, G., & Gebeyhu, B. (2023). Effect of furrow irrigation systems and irrigation levels
on maize agronomy and water use efficiency in Arba Minch, Southern, Ethiopia. Heliyon, 9(7).

Shrivastava, P., & Kumar, R. (2015). Soil salinity: A serious environmental issue and plant growth promoting
bacteria as one of the tools for its alleviation. Saudi journal of biological sciences, 22(2), 123-131.Sairam,
R. K., & Tyagi, A. (2004). Physiology and molecular biology of salinity stress tolerance in plants. Current
science, 407-421.

Stephen, R. G. (2002). Irrigation water salinity and crop production. Agricultural and Natural Resources
Department, University of California, Davis.

Sharma, D. P., & Rao, K. V. G. K. (1998). Strategy for long term use of saline drainage water for irrigation in
semi-arid regions. Soil and Tillage Research, 48(4), 287-295.

Sairam, R. K., & Tyagi, A. (2004). Physiology and molecular biology of salinity stress tolerance in
plants. Current science, 407-421.

Sheferiat, B. A., & Seid, M. B. A. A. Effects of Saline Water and Irrigation Interval on Soil Physicochemical
Properties.

Talebnejad, R., & Sepaskhah, A. R. (2016). Physiological characteristics, gas exchange, and plant ion relations
of quinoa to different saline groundwater depths and water salinity. Archives of Agronomy and Soil
Science, 62(10), 1347-1367.

Wan, S., Jiao, Y., Kang, Y., Hu, W., Jiang, S., Tan, J., & Liu, W. (2012). Drip irrigation of waxy corn (Zea
mays L. var. ceratina Kulesh) for production in highly saline conditions. Agricultural water management,
104, 210-220.

Tedeschi, A., & Dell’Aquila, R. (2005). Effects of irrigation with saline waters, at different concentrations, on
soil physical and chemical characteristics. Agricultural water management, 77(1-3), 308-322.

Talebnejad, R., & Sepaskhah, A. R. (2015). Effect of deficit irrigation and different saline groundwater depths
on yield and water productivity of quinoa. Agricultural Water Management, 159, 225-238.

Yuan, C., Feng, S., Huo, Z., & Ji, Q. (2019). Effects of deficit irrigation with saline water on soil water-salt
distribution and water use efficiency of maize for seed production in arid Northwest China. Agricultural
Water Management, 212, 424-432.

Yazar, A., Gengel, B., Sezen, M. S., & Kog, M. (2003). Sustainable Use of Highly Saline Water for Irrigation
of Crops Under Arid and Semi-Arid Conditions: New Strategies. Options Méditerranéennes: Série B.
Etudes et Recherches, (44), 123-135.

Yarami, N., & Sepaskhah, A. R. (2016). Effect of irrigation water salinity, manure application and planting
method on soil ions variation and ions uptake by saffron (Crocus sativus L.). International Journal of
Plant Production, 10(2).

Zorb, C., Geilfus, C. M., & Dietz, K. J. (2019). Salinity and crop yield. Plant biology, 21, 31-38.



Y8 )l O (590 9 6 WleS w1 ) Ko g s oo ) (ig3s — sole)

Effect of Deficit Irrigation and Irrigation Water Salinity on soil Chemical
Properties in Grain Maize Cultivation under Tape Drip Irrigation System

EXTENDED ABSTRACT

Introduction

The utilization of saline water sources can serve as a solution to address the global water shortage. Drip
irrigation is considered a suitable option for utilizing saline water due to its low irrigation water requirement
and ability to maintain high soil moisture storage. In the agricultural sector, the investigation of soil chemical
properties and effective soil salinity management have long been topics of significant interest to researchers.
Hence, the objective of this research is to examine the impacts of deficit irrigation and irrigation water salinity
on chemical properties of the soil during cultivation of the seed maize using the single row tape drip irrigation
system

Methods

This research was conducted at the experimental station of Agricultural College, Shiraz University,
located in the semi-arid Badjgah region (29 32" N, 52 °32” E and at 1810 m above the mean sea level) of
south-western Iran. For this study, a factorial experiment was designed using a randomized complete block
design with three replications. The experiment consisted of four levels of irrigation water salinity (0.6, 2, 3.5,
and 5 dS m™) and three levels of deficit irrigation treatments. The irrigation water amount treatments included
full irrigation (FI), 75% and 50% of full irrigation. Tape drip irrigation was employed in single rows with a
distance of 75 cm between the tapes. To prepare water with different salinities, NaCl and CacCl; salts were
added in equivalent weights to the control water, which had a salinity of 0.6 dS m™. Soil sampling was
conducted at the beginning and end of the growing season, specifically after harvesting. Samples were taken
at two depths: 0 to 30 cm and 30 to 60 cm from the soil surface for each treatment, in order to determine soil
salinity levels.

Results and Discussion

The findings of this research indicate that as the salinity of irrigation water increases, the concentration
of sodium, chloride, calcium, and magnesium ions in the soil, as well as the salinity of the saturated soil extract
and the sodium absorption ratio, also increase compared to the control treatment (0.6 dS m™). The study
showed that an increase in water salinity from 2 to 5 dS m™ resulted in a 57%, 58%, and 61% increase in ECe,
a 35.76%, 36%, and 40% increase in soil chloride concentration, a 62%, 60%, and 66% increase in soil sodium
concentration, and a 49%, 45%, and 53% increase in the sodium absorption ratio for FI, 75% and 50% of Fl,
respectively. The main effect of irrigation water salinity revealed that an increase in salinity from 3.5 to 5 dS-
1 did not significantly affect soil acidity. Furthermore, the results regarding the relationship between irrigation
water salinity and soil chemical properties demonstrate that the use of saline water with deficit irrigation leads
to a decrease in the slope of the regression line. The values of soil chloride, potassium, sodium concentration,
and the sodium absorption ratio are lower under deficit irrigation when compared to FI. In terms of soil salinity,
the application of saline water up to 2 dS m with 75% of full irrigation is - suitable. However, under water
scarcity conditions, for effective water resource and soil salinity management, it is recommended to use 50%
of full irrigation with a salinity of 2 dS m * to prevent salt accumulation in the soil.

Keywords: Irrigation Management, Localized Irrigation, Saline Water, Soil Salinity.



