[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

YA-YV tamio VEF slacoigns,l 5 opsss 08 ayled M M (aLS 5 S, 5 anl
https://doi.org/10.22034/13.59.271

x5 5,4 » (Fragaria x ananassa Duch.) K 3o 5 CuiS 5 s9ed 5 Ady sla pasls

S Oy oS s glie Jaboue S S gl 50 o sl5T glas s

il owge g ¥ gz g S °|J’.'M“.;‘“3°V1"JJ:‘L’.'

Ol esblgn o oallusl 3131 ol&Sls (3blge dmlg  SLEL wikige poke o35
OFX/ PN 2 ol Bopdy )l NFY/0 /WY idl ) 3 ,0)

oS>

AN s Cilisue g gl S o BI5T G s S Opk S Tl s s (KO o5, 00 Mg Sua b ol ey
3 05dD) 035 555 5 b LSS Sler e slas WalS lasS ol b aly » JoysSB Ooson SRl 0 S ploul o1ie sloe
s 5 AS (s 5 My il Slie Sl dsb s A plxi! (dS/M) V/A0 5 \/¥ /50 K iUl alas (olos)l
AU o glsime sabay s 2558 Slio iy (T @l el p 38 515 b5 s bl ST cow Koy
sl 43552 (S XVEN) &9 03 0 gm s Shos o by ol e 38 5513 (S 801 i) (gl Jsloms il 5 o5
3 phesdan (shds Gboatl e AL ASIM) WY ghe (KA Colis Gl pshe G 3 opged d Juol>
Sy gl dhoz 51 alagasls SalS 4 o (dSIM) V/A 4 VY I S Sl Salie Gl il (Ko s 0B, 53 g3 Shes
V) S O s s (o ys O) s S 5o ls ((dazys V) w80k (Ao ys ¥V/0) S i 0y (A3 VO)
Chle o 5L 3 s s Jalows el 3lge (S S oS 5 S Aoy YA Ol 4 sl 5T 5 (Moys F) & bty (s
R el Bl 15 o) Y 5 VY O Ol 4 o5 4 (ASIM) VY chle 4 oo (EC= 1.9 dSIM) glie Jghove
L 53 edddd 5 (K S5 ogm oS 3 Shes  Solssne S 210 U sl dingy S Ol sisey (AS/M) /Y e (LS

bl S Oyl CuiS o 3 NE)

S askla uirf ol slad o Sas (K po 5 g lS SladsS

s o oslial olS L s ol el ol Sl asdie
Sacus sl <55 Sl (Shed s 5 il SIS, Ll 0 sl s s Ol &S e (g5,5LS b anglie o
3% 5 iS e il Ol 4 s 5 S O S i Of oS Gble 5 plol b ((Sal
> -(Fussy and Papenbrock, 2022) il mbw J>l5 s S Oads gbelis s Wg 5 O $ysliS b e
SFlLl G Olgen S Osh iSOl sladla 5 (Aeroponics) s 41 (Hydroponic) «isl Jals
Conal 2L 5 25 SlUpams gl ) (gl oS sl Glra olie gladsl=s 3 & (Aquaponics) Gyl ST

nazarideljou@yahoo.com : S s Sl g S5 ¢ s 0k 55°


https://doi.org/10.22034/13.59.271
https://doi.org/10.22034/13.59.271
https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

VR Jlu 08 o)led N Wi alS 5 S,IS 5 a3 YVY

S S ol il s 48 5l OLES gl S
WSy gbas 33 s pme 56 S 1) e 3y Slio
e e (SIS L S e s
0 Ske dgb g a3 5 gl slaarls (dS/M) Y o
5 33Sde) sls Ol alS W, adys kb 5 S mhe
OLea 5 Nguyen s ;3 cpomes (Ve OIS0
sbous (S Sills 5 o L5 318 (TeTY)
oS 4 = (Perilla frutescens) Ls olS (g5, olis
Slsmme Jill (ol jole [2alS (sid, sl el
0> b Gls| mT e b el gsl RIS
on b OV OLes 5 pds ol 50 Sos g
gl sl 03 M Jsle (Sl ol s - gla
Liooia ) seda LS (g5, (AS/M) 0/% 5 Y/A /¥ /v
Sl Culda Gl e ws S 5,18 (citriodora
F O ol gl Sule Jals a4 e ole J sl
San SR B patls S e Al S
R

5 eddplnil Sligs iy A olil S boles
SLLS e Jpbw KU s b L bl
ST slas b bl o Dlidos 5 035 A8 Ll 5 55 SLEL
2 ooslle ol bl s elel s Ol 3o
sl glas s Kpoy St osh eSS Ol ),
on SAa G fege (e Ll 8 S5 o5l D)
2o sl S clis e gl G
oo 9SS s oSl (e 5 Ay g el
gl glas bl s s Koy

L fss g0l
L sk ool teslil syge aLS slge 5 e Lyl S
Glad 53 K30 s S 0k oiS clblB bl sk
che a3 e Jloe (SSU calis G o sl
claaxls ol L5bo5 @S/m) VA0 5 WY w80

o 9 shedise o GBLk o Shee (5458550

.(Fussy and Papenbrock, 2022) ..l o3 8 Ihy (glodsl 53
e AL b b Cusgions o (S s ol o
o5 By oM Jglome el foily 6 5 ik
eyl o Dol Cod 5 CBlE e g
3ok Gl Ghrs ol Gl sk ol (65,5
clle ) e Jalse (Sl sl nd Ol e
e gy ten NS0 e Ul s ol g
(bt sSoid ol 5 o) oslial 3)50 i ol
St Gl = (A Al ey olS) Jpas 5
e A plpa 5 Of bl s ol e (S
SIS 53 G pole wop SR o 0 S Jele
oSl b gl gladslee (IS sbey ol Sb 05
Sl 4 e ol glaclle s 5 a5eS 4 e
sSs 5 Ay alS e w55 5 dke e A
.(Nguyen etal., 2021) .5 S Ll
o3l 5l 3l (Fragaria x ananassa Duch.) K e 5
sy gbaile L dlw i i alS Ol S
ol ol b 3 Sl e Glaege L Ol U
Newerli-Guz ) el (i sl plu 5 il S| i
3y dibie olya 5 Ol bl 3 an aoy (et al., 2023
(ool L oell) ssSuds Gus 5 Sl
Cose b MlS e wdlan a3 (KOS s
5ol Gl s Ly (S osdy 5 S slaolslS
3 Ese0) 25 el (S e baes) las, s
53 St Usl S Cpeal 4wy L (VA L il
e oot Laeslg angr u e sl L Sl5T gl
B 3 s ol gy mh oo ST e 5358
Electrical conductivity; ) slie Jse S culia
3 Sosrt S s 25l Slelbl 4 g L (EC
S a3t bl s e botes
S0 @S/M) Y 5 Y0 ¥ MO mhaw slexr 5o olEd lom
i oS Sl plandgn 5 Sged 5 AEH la bl
el S Oy S s (Glycyrrhiza glabra L.) oL


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

YW ..(Fragaria x ananassa Duch.) & 3o 5 cutS 5 g0 5 Ady slajasls

Qb&aﬁj w,;r?,

&,L}QJ‘}W‘(\ ‘d“.b)gﬁﬁiﬁch"‘“fﬂck‘”
5,4+ (Ghasemi et al., 2018) o o it o3l Lo s 5 S 5
LS 5 e

() adaly)

e Leaf area
Specific leaf area (5LA) = Lear dry weight

JALZ JJ.iL»& ;\)'9.-1 10 gm0 6)\§J3h 3 :JS.LQ.G ;‘},’:‘
J':.lbj dsb 55 85 Sae 5 6y o ‘-ﬂﬂﬁ}(}fﬂm
.(Bagale, 2018) A& asles ¥ abaly 31 5 J 28

(Y el y)
Mumber of fruit
% Fruit Set= Humber of flowers x100

Db as e b s b LB s lacsw doys iomen

J")U E) bJﬁmﬁ: gJ_{.J:.,\_, 3 él.ha_xﬁ sl J::)La.& L j:.v

Shs (YA Bagale s, 5l 455 )5 g IS sldad 44 S
..,\ibjf deoloen ¥ bl

(Y adaly)
Number of f ruits not available

Total number of fruit
(D) ¥ gles 95 s a0 g Q,..i\_sﬁ 3l o nglf.,\.}b

Slo e ORIl S o s a2 (O SLSSD VY

)\ 0 g0 Q)} MKS Cmad C,sjf rbu‘ L}g.&r.h 9 o)\.).ﬂv.a

WlNon —marketable Fruit =

23 o Sedls 5l e OB LLe bl b el tege
Barikloo and ) as a S L5y pepede 4z ¥ gles
.(Ahmadi, 2018

)‘ salaza! L; gfj.: Lg\ou))) g:,q‘.,\A ‘S'.’.j_"‘ﬁ}:j QL&-AP
5 (Promoter, USA) fax LB miegls s, Culba olSams
Jbt}:ﬁjjls oKws )‘ oalarul L» ;fj.: J‘:ﬁﬁjls u.,a:-u
sls ol romen UG &S5l (SPAD Index)
Slyme 5 (Lutts et al,, 1996) S, Sy cuid b Sl
S, A1 5l (Ritchie et al, 1990) S, of o
Al S eIkl adlS Oley 5 aBlasw 5

O‘)L{Aﬁ 9 Bates ui:_}) “ O’:Jﬁfé 4,.?4].).,“*4‘ U.IIM
)jb.‘.é U'i‘)” S rbu‘ ui)-*?“ut" g_éju )‘ oslaul L (\QV\W)
G 5 mle O3 b eddoat (S il 5l e S 0
Aol I e Vo b pde dms AN 5 8 s el

olessl 5 (Albion) ol JSycis L, Spoy
Wl slasS 5l = b B s o) 556 &) 50as (Aromas)
18 5 slesl dmls a5 oS L) LSS Sl b sl
SIS 2 dSLils ab s sl slas s Oleg A 5 elS
il ar Jgb Slamis b osblge A1y ollal 51T o200
5 ¥F GWlaer B 5 (B0 4a3 YT 5 4 s YO
S A e P R NEIPEL
S YA e als 5 Wl gl o Ske Jols i
S il 5 Dl s Casby e gedas 4255 V0
BRI SRR PESICRCITRDRISSTS PR (NP S TR
2 Dslie Ol 5 5l b b

Sas SSASE By 5 Wl 5 CHES slazalS
SLS 5 5 sy e 3l e (mujj 5 05D o
Sl w50 S bl L el S
CiS S 4 sld Sisds gbagalS Lus
5 (S50 easgusl 3 BUD LS50 s s (g5l sl L
sl byl e Cod b Grehe Y0) U,
L Jime (S o 53 G g Hler) ze le OexYexYe
2SI ol sl s s ealitad 5 y5e o108 gl
Jsd=) (V) Oa 5 Caruso (6555 O semllse 5 ol
Loobital 5l w atis & e a3l 5 osbl ()
e D) 4 e i) e by Conds 4 s
Wt 2,550 3 & a5 b tn S Jlasl Guas 5 ek Ll
S Supoaw 3 aadsee ol gl Goime
bade) o ol 5 5 e 08 51 S5l
Sl & Al Oyae (WSOle jsba . Cd pd O g0
i o3 2lde dee pH (Y Jsix) 5 2 e YA
Sl e Dl 4 sl A3 S OA ol s jles
Koy b bl Ol Opml s 5 Jols o5
oslizul  (RO-102, UV-NEW) (golST o sSns jan
Sl bl 5l i sty sl A5 S
i plowil s gy a8 Sl 5l g 5 sene

Lile i,y Glaatls & igaes 9 Mo,y Olaw


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

VR Jlu 08 o)led N Wi alS 5 S,IS 5 a3 YV¥

.(*'\\)Q‘JK&AJC&I’USO ‘5:‘,5 QMU‘,&J& wLA‘ﬁ &Lﬁ}‘ PL) ealaal 3,40 LS’-"'\" d‘,.\m d.kmfé\.&(;hlﬁ—\ J‘9.\>

_ _ S el
Ao eS S paneS pole AoeS G obe
(dS/m)
/oY DTPA (/) ol <l w/erf peoly Slis
e GURCHFI A ety S 3
RN 5K Sy JAAD eeedS S 2 s
ARRE Sy oW g VA/8A (e Sl g
RARRALe S ! - -
AREAR e Sl 5 — —-
/¥y DTPA (/8) -yal oUS OEA by Slid
VAN o ol g VARYS by Dl
/ee0f 5K Sl e AN S ol 23 .
ARRE Sy oW g +/YAYs (e Sl g
eV S A - -
ARRAR b Sl 5 -— -—
/¥y DTPA (/8) -yal oUS Y by Slid
e GURRCH T AR POERCHES
VRN 3K S g VY S ol 2 L
VRARE! S Sy /04 ¥ e A g
RARRA 4 S A - -
/eaary s L o — -—

3T glad 45 S Oy ciS s KAos ap o il 4 (R e olde Jglows 4l s, O pae =Y Jgd>

DR sls e s als = Cligan )l RSEBER
Yoo ¥oo ¥oo Yoo VO« \Qe
Fogds Sl Loy gl O maedsh 53 4p s oslyen 5okl o Osla 53 e T Skl sl 5
;a)brﬁfdfjjgﬁxwfw}jﬁwxv:a.hl? )J)}.)Y"' C,&J..»L‘L;.;EQ\' qumJ‘,al:- .]aj.km.\.&
o3 S acsle s skl e ulil Yo Glo oylas 1 ) Lo ¥ o b S 5wl aids
Total soluble ) J e Aol 5150 togm &S Oliw s olol Sanl ol 1 doo ¥ o5 s Goae 1 e
swd gl oS 3l eslizal L owesee (Solid (TSS) s Ve gl b p S ol plom o cole S e &
= 2 5 BGl sbes 45 (Atago Co. Ltd., Tokyo; Japan) SSly anllr g ol S5 e g enly S8 sl
P30 4 o5 Ogael 25 B an il 5 CBIiX) oS5 5 a3 QAo e Sl e 5 OLL o s et = sl b
ROUSSOS €t ) s (5,3l s Ao 55 don b O sl 25 OIS 51 5 LSl plaS a0 55 1) Joo ¥ ladisas
Il pled r oge Ol 25 BBzl (al, 2011 SUs S Cad Sl Olgee izee 56 55 L2553 001


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

Yo  ..(Fragaria x ananassa Duch.) & 3o cutS 5 s 5 Ady slajasls

Qb&aﬁj w,;r?,

Laosls (o Sle deslie Jpdr & 455 L8 1 o35 o
e Bl WYY S oy o i &S A jasiie
Tl p S S ECEVYAS/M o (Ko 035 0.5 2 e
S 05 05 53 n el TOMY Oljs b S o5
S o gl (F Jsdx) A2 sdalie EC=1/40 dS/M o
(o 035 pS 53 g ot PYNY) 05l (35 0
(e 055 05 03 e oSl FUAY) olessl 5l i
OF/AY) S it O3y G ytden eomed (P Jadr) 55
SN Sl s sdalie ECEVY ASIM s (o S
Llod 51 b gme Gllastl e aiesyows 1/A0 5 /50
(o 2o e e 5 (Y Jaaxr) At sdali &bl
ke (o5 YORY) 0l (3, s S Sas 05
Solds B0 dsdx) ss (oS VYY) ey
53 S e a8 4 e ECSV/A0 dS/M G S
gl it el s s S R0 o8 0 e
35 5 ECEVY dS/IM s (mje o le ¥9RV0) S
NIV Olge b S o pj5eS 5 A3 sdalin 05
sdalie alagyl o3, 5 EC=1/40 dS/m s = Al
(O JKe) as

Aoss opitn b bl toge K25 03l Ao
5 EC=VY dS/Im s (doys NO/FF) ose it o3l
53 o3 VYAY Ol b oogee it o3be Ol o %S
iz ool do s (F Jd>) LS cdalie EC=1+/20 dS/m
WIEY) Ol 51 i (Ao VEBY) alos)T o35 55 6 g
(0 Jgd) 54 (Lo s

S AL Gasdae bl Wbl 4 b 4 s
SBLL iz 53 J8 Slad osn 5 Shas 2 (3,5 5 EC
2o x BC Llime Sl fomen 5 050 O35 A 5 0
V ezl e 3 050 S8l 5 o3 kB8 o5 Olje
Aoy3 O Jlel a5 o3l 8 s I slaw 5 dos
(P dsdr) 55 s e

ke gl S 4 ar g L3I JE 5 8 slas

ol e Ssdh colia lal us asiia Lassls

L) &l Ol (Sp ) (SRS
b Ol 25 (205 00 ) 303 sy (slao g (S 5Sl]
Aoy S amlis Gore jeam 3 el ol 5
QYWY (gdle) L (5, S eIl

o o PH Ol 25 @ 55 b 5l (658500
Leeetal, ) <635 o ¥/0 5V ol pH L gl il
edaz| sl oslas ) pasiia ke el pes (2005
Jsb s 5 byl bl 51 S o b alBlar jsba o
Perkin ) oy 5 xSl ooz b o gl Vor 50Y+ (lay o
ol s sl 3 (Elmer UV/VIS Lambda 25; USA
b s F el Sl eslad b oeddGd, slaaised ol
503 oS 53 WSS Y el S ke
L 51580 daly 5l b T Lol 610555 Jsles
(F ol y)

A= (AS5Z0nm — A700nm)pH1 — (A520nm — A700nm)pH4.5

TCA = (A x MW x DF x 103/ x 1)
o MW Jsl Jse b 5l ol Sl A 0T s oS
S sl s € e S e S s T 2,
b e s ) S TP Ll SIS S el
)..Av..:Lw\ LJ.J{‘J{JMJQOM
&UJT U"\ 6&5:\5 ub‘y JL‘:J: yeomat LJ:M) 4.1)>J
LSSl amslie 5 (9.1 ased) SAS il 5 5l eslinul b
doys 0 il mho 3 (S5 glavlsdsr Ol bay

A plo

é.ar.g}@\.ﬂ
J.:EC J:" laesls u.uLa)\} 4.»).>J Csl:; mlﬂu\f ‘SMJ oo
p%djjﬂé)}‘)@ﬂ&iﬁ:bbcgﬁa}.jchw
CEANWLJ‘}{)‘JW M)J\ JL&'}‘CE.'JJJ gfj._:
23S 3 EC x 3y blie ol b e S

(¥ Jsa)


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

VR Jlu 08 o)led N Wi alS 5 S,IS 5 a3 A%

SN Cylta il g 53 (K g y 55 S5 shoatlE S ol 4 @l Y Uy

Slas o S5l s S b
g St sl S iS55 S e sk S o &5t

CPEEE Y4/A4m YV/FYS FAOSS /¥ v Sl S
VO/VE £44/pY ** \CAAAR B VEVVY YEATE Y e J s EC
0/4V** VA/$S * LXVVAR FYYATEA/O** \ .

YA i ALY S AR YEF\A8/FYE \ 3, xEC
WARN VA 4/8v FYPE Y 10 et

Y/vE V/OY 0/00 q/v# (1) & s

Loy ) Jlea| cla... 23 Gols g it g Ao 55 O Jlaz>| ch.ﬂ 93 Guld sme i (gHls gae pde NS

S s s s s (K FS P o) 90 (NS Psi Slee (Fp Sl anlie Y U

opee S ool S S U5 S p e o SN CMEE
(Ao 5) (652 p5) (Kax 05508 2 o Sl) (dS/m)
YY/AV© Y4/4A° 04/0+ 5" /50
\Wida OF/ANE VY va VY
\¥/qvP YV/OVP YO/NYe V/40

il s SU W6 oy | St s 3 (S5 0 g03] bl g S ke O S il (sl (sla il *

(103) (S A Syl ilises o glaws )3 K SS 5 035 53 AS 5 (N3P ho30 Do (B p 5Sle delis —0 Jsur

Q)jw.hls i osle LS)KJUL& P &.&?Q)} jﬁa})cla.v
i , 08 J8 sl 0 g 3 Sas _
YC)J»}:.A 0 a0 YYC))ﬁxﬁ Sj.) )JCJ&J:&L;:JL\N) Vj)
< P ¢
(hs ) (cels) (5 5o f;) (e 038 CJS
Y/AA2 \Y/5VP Av2 YO/OAP YVa/vyb fo/afe FY/N Y Ryl
Y/\¥P A% VE/FYP yq/fy @ \RAAR L fY/VY D F4/AYD wlﬁ})T

e s gne S L6 o ys ) Jlei! e 3 (S5 Os05] ol p S ke G K Bl (sl sl il

Bl 5 gsls ome Ozl @S/M) V¥ 5 +/50 glaclile
SOl s g 5 S sl 5 LS sdaliae okl
Slad roman 3 (YO/TV) Ol o 2S5 (dS/M) 1/40
S i Ao YA/FY Olse b ulag oo > W s IS
Y Jsd>) 39 YOIOA Ol s b 051 Iy
Sk aglis Jadr il 4w g b otege 5 Shes
VY 5 /90 5 So Sl cglia L 3h oS s asiie Laesls

95 Ol s v el Bl s has sl e s > Sae (dS/M)

R4S A (K o35 53 52 o3l S s JS slaw
35 s EC=2/70 dS/M 3 (545 A/YO) o3 S s S slus
Ol b o231 I8 55 8 5laws o 1S 5 Al sdalie ulos)
L5 edalie 04l o35 5 ECS1/A0 dSIM s sae Sl
S
oSSl anslis Jsir s @ ax 5 Lk g o JS slaws
oSl colaa il oS s aseie (V Jsds) Laesls

wé.u:;,amaﬁ)zg}fz\.bjdiﬁ&@ﬁ


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

YW ..(Fragaria x ananassa Duch.) & 3o cutS 5 g0 5 Ady slajasls oL o 33>

AN Calde il sk U cod (K05 o3 53 50 8L 5 OF Gl 5 Shes byls 4 s —F Jsdx

e J sl
Sla e S5k
e
a}:ad)'jdi.bls a}:aé)g_ﬁu ﬂ}:ﬁ(&)lg.)u.u J§A1J~.u Jf)..,\:_? j:'.;“):"‘ _ Q‘J""";C’L"‘
. s 3 Ses 005
Y'C sles 43 YY'C gles 3 Y'C sles s $g o3l J§ 0> SR b
A Ve fay/\o* Viads TAA R v PYCAT ¥ Sk
VY/YY YOY /88 % OOSAV/VY FF LYY YY R AT YYO FE O YAAAE M Y EC ol i
f/‘ar e \qv/99 e 9VY/ . f e /\/\/\ 5;-33"-1? Q/VV e /\/\‘V e V' 5; \ /vf-:léils \ rj)
o/2qve Vidah \YE/YQE* \/yqns e YA/ A FE Yev/vars Y o2 xEC ol ks
DAAG Alv$ \ /00 Y/YV /+4v JAD VEY/OY V0 e
14\ Y Y/$A CJAA O/fA oYY A A f/00v (1) Ol s o b

6000 - '_,,,' ._J""I"‘))
5000 + a
4000 - b

3000 -

c
d
2000 - e
e

1000 '

0 T 1

0.65 1.9
EC value (dS/m)

S Plas (gl,ls ‘_;\A;ni;l:ﬁ) N slad ;5 S g S s di,e;;‘,s »S/ﬁch.ﬂﬁ v.;)}éj:ﬁl IR J:Si.’:' A
(i l3 e S| A6t ; O ol peans 53 (S 5 051 olsl 2 S ke G

(@fﬁadﬁb)fxchu

1.3

3 e
a
3 81 T
= b b
ENEN ¢ mEm ¢
S
d
w o,
2 i
D T T 1
0.65 1.3 1.9

EC value (dS/m)
Ghils GLKile) al3T slad js S Oad cuiS js Ko o w3l S s I8 sl 05 5 S A Calaa Aoy s
(dn s an S| BB Ao, 0 Jles| pehanw 53 (S 55 05051 bl p S e O S Jilo>


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

VR Jlu 08 o)led N Wi alS 5 S,IS 5 a3 YVA

2138 dglome (S i Cylis it - gla ) S pog o 9 G Lbe 55 Shas el 3 Khas Kl dmslis -V J g

YCoogmo 055 AalS YYC 3 ogm o ,BLl 5o ol o5 s Slas slesd
(el (cslo) < s (€5 5305
Y/AA® As? YO/OAP ALY 050 o3
\ARL VYD ACVARR TA¥/e2 ooles
Y/A¥ 2 0a/0° Y4 rve YY$/5 a2 /50 Colda
\/YVe 0 WALE YYE/¥ae VY oS
Y/OA P vyP YO/Nvy b YYV/$P V/4 (ds/m)

s s e SU W56 o ys ) Jlaim! e 3 (S5 03051 ol p S ke G Ky Bl (sl sl il ®

AV Jsd) 5 (Csle VEXY)
bl i amdas 453 ¥ gles 55 s gm Oy SRl
b gLls EC=2 /70 dSIM s (S5 30 5 slae yoe ol
A3 ippeS 5 Mg dous YAY Ol b 035 ialS
VYV Ol b oo 2053 Y (6les 3 0 g 035 ialS
Ol b Ogedl o35 s sdalie ECEVY dSIM L3 s
Y bes 33 05 05y a8 Ao o ni Slhls sy Y/AA
g (Ao YVE) byl 035 b alie 53 o s a3

AV Jsa)

S A etlie besls bl 45 CL:; ©arg L
Slge (sl colda ) EC ol s ool ol
Sl slse (G S J S el (S O
IS ool s5T 5 s o bty sl 25 B a5l
EC Llae ol 3l bl s )8 5ls pms dsys ) Jlaz=| c]ad 33
Gl Bld 5l She gla axls oS za o3 x
A Jpam) 5,5 s e

Colds il w4 s Loy, el
U e HIO Jse s TYVAY 0l5e b s,
Lol colda o S 5 Ad sdalie EC=V/Y dS/M s
2wl e HO Jsede YOTAV Ol
Ol b 05l 035 (@ i) A3 salie EC=1/40 dS/m
AR gLl b e e 2 HIO Jse e YOA/MY
Jse e YAY/PA) oo o b amlie 53 slas, Syl

O ) 55 (G6 2 wpe e HO

OSIas edalie (bl Bl 51 gls pme Cilat =
GL5, hls [@S/M) 1/40 S Culda 53 6 e 3 Shes
Olgee b olasf 0B 5 ogee 3 Shas (V dsdx) 55 LalS
22 S YA Ol b Ry 35 3 i Ao VR
Y Jsd) 34 s

Lesls ln aslio ld (ol 1 29 3 BB o8 o g
Lo s R Glrese dons (i & A4 jale
sdalie 05l 03, 5 EC=V/A0 dS/M st 3 ) +/85 Ol 5
Ol b 55 hup JBd laose doss (%S 5 A
i edalin Ol o3, 5 EC=2/50 dSIM L3 Ao s Y/YE
A JS2)

el w45 Y gl 3 g s B L
R4S AL esie Laesls wf;l.:.a dnlis cl.u
53 csle YOY/YO Ol L K30y ose s B8Lb
Gl o 2S5 A edaline O sl o3, 5 EC=V/¥ dS/m
YVANG Olje oo gpds 253 ¥ slos 3 (S5 305 00
L5 edalis gl o3, 5 EC=V/40 dS/m s cela
()

a5 b g 4255 YY Glos 5 0 (6B 0L
ax iy VY les 3 Bl o min oS AS jaseie @Lﬁ
B Ll xS SEC=VNF AS/M s (el A0) o sands
5 cele 040 Ulje b pesmde ax3 YY gles 3
a3 YY gles s Bl s sdalie EC=+/20 dS/m


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

Y4 ..(Fragaria x ananassa Duch.) & 3o cutsS 5 g0 5 Ady slajasls

14

10 -
b

CMJA) U:‘JJJ ‘_}.315 J:‘é""ﬁ"

m,. O

b‘JKMJ Q..«',bm’J

._r“""‘);_‘

0.

EC value (dS/m)

cd
de e
4 4
2 4
0 T T
65 1.3

a
I |
1
1.9

;ljdw,;suo}.gwjaﬁjso,:,auz,;&uﬁbwM,;ﬁ(.s,,dg;ﬁmﬁm,;%—r;}s.:

?3 500 - a b ) 4 J'IUGJ_,

% 400 t '

2 T

.

2 300 - d 4

5.

1 200

> 100

3

= 0 .
0.65 L3 19

EC value (dS/m)

ST las 55 SOk ciS s KOs 45 e 4355 ¥ slos 5 04 SBLb o5, 5 (KA ol R T
(i Sls e S| BBt p3 ) Jletl pela 53 (S 5 003l ol p S e O G il 1l sla L)

S gl it sk 53 K S F 08, 95 AS 5 plerdsm sLpaRlE (B bl S @l A s

ey o e Slee ]
- s 2
Ol 55| B asil Sl Sa s el Sl Colda <
095 <ol B _ 5 3! Ol i
B Ol s S el Sz oA <l o sl
oy EAT XYY AR o/yYms ¥y 5055 V/AYTE OYf/ Y v Sk
ACVAR S EVLVE N 4 o VAV S VAL e YA/ FF YRV R YYRE/NY FE L AVE/YV EE LV FYOY/AVEE Y EC
Y\"/Vq s q/. a e 9T4/‘~V e ./. \ e 9/Y . s \0./\ ai‘?é:“- YO/YY £ YY/V/\ el \th. /\ \v‘q’éi}é \ Vj)
+/QYans +/4Y"s Y/ffns VRN g V /YA VAR A i AATR YE/IAY Y (._EJ x EC
VARNY +/OVY Y/YA v/eenq /YA Y/ AR V/ON Y/08 \0 Uas
\Widd \Y/98 \rAt Y/VV Y/eY Y/0¥ \/04 Y/VV Y/ (1) O s o 2

EC=1/70 dS/M 3 K3y slaosw o i jasis

Ao ) Jle| Ch‘“ 23 Gols e it g Ao 5 O Jlez! C‘k‘" 25 S5 a1k

(Sols o poe 1S


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

VR Jlu 08 o)led N Wi alS 5 S,IS 5 a3 YA

A ylie Ciliss sl 53 (K SD 5 o) 95 S 5 plendan Slhe (B Sibe dwslis -4 Jpur

ol & gies Sl Colda Colda
Lol 550 JEETRn 5
| JBsSS Sld pHO Uk S
(Brixe) s (o))
(SPAD) (s ,3) (a5 mo o 20 (dS/m)
VAT £1/4AC \VAR YA/Y 52 AREVATL /80
\Y/AVP SR ¥/ 5 YO/VY b YTV s
\&/vYa VY/VOR \ VAN ICVARE YOF/VE V/4

s s e SUH L6 oy V Jleiml el 3 (S5 O3] ol p S ke G Ky Jilds g1l (sla Kol

-4 Jyd> anlsl
ol sl oS & el B sl NNV
Ve Suke)  pdss S Ve e Sk Ol S
(G ossesS SINITNS CYWRSIRCA (des ) (ds/m)
\Y/Ysb \VAT AZARN ANG /50
Y F/aAd ARG alata V/+q0 VY
Vr/AYe s/vve OV/VED \/Y¥ 2 VA

el s U BB o p3 Il s 3 (S5 0 ge3] plalp S ke O S il (sl sla g il

S Calin it sk 53 (K D5 0B, 93 03 AS 5 lerd g Slie (S Kl dmlie -V Jpur

Lol 3l . el & yime Slais Solda
‘f}i K:/m:o\-) . - . -
Loy
(Brixe) (SPAD) (Lo ) (36 5 o
VE/Y D SY/OFP \DAS ACARK YeAsYe 051
ALK £4/0¥2 YAV P FY/vaP Y4Y/ A ool

el s SU BB oy il s 3 (S5 0 ge3] plalp S e O S il (sl sla g Sibe

—\» d}.&;.' aalsl
ool 551 s ) LB asal
Ver e Sk pdses S Ve e Sk Ol i =3
(5 o550 GosspS (oge ol 2l le (42,2)
/v /0 0F/fYa V/+AD Ry
VAL AV INVAEY yAY 2 olessl

s Hls pxe Bl U6 Lo )5 ) JL@J}JCE.»JA S Oga3l il y S pie O S Pl gl s Kike


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

YAV ..(Fragaria x ananassa Duch.) & 3o 5 cutsS 5 g0 5 Ady slajasls

Qb&aﬁj w,;r?,

EC=\/¥ dS/m 3 K05 gbese & mbyy
2e Sk PP Ol b & ey Ol o L
L& bty Ol e %S 5o e o e Ve
B LS I S P W (ZAA NP
Olsee b 05l o35 (V0 Jsdr) A sdaline EC=1/50 dS/m
el s Olsee (ghyl3 o g Of 2d Jus Vev s oS ks OF/YE
Vv S ke OYNVG) sl o3, b anlie 53 2t &
AR RS BV COWR AR W

0> odan Ol SR 4 e EC RIS i
PIV) dan Ol i Sob a o (Kpos
5 A edalie EC=V/A0 dS/M s (5 05 fﬁﬁd,@;\y
255 (5 03s 08 2 Jses S YNP) s Olin (a8
dlie S (e (4 Jsdsr) A5 dalie EC=1/50dS/M
OO+ Olsen b Ol o35 a8 315 OLES Ve I 55 ke
23 G odan Ol Gl 5055 p S Jses S
o0 (5055 pS 2 Jsms S YTV alasl o35 L as i

Oy (p it o 315 OLES ool s &3 gl 2 il 951
5> (5 033 e85 Vo 53 o8 k) VYAA Ole b il 55
L oosbwssl Ol %S 5 A3 salie EC=V/Y dS/m
23 (Golss S Ve s p S ke VAT Ol
dglie mls (@ Jsds) A eaalie EC=)/40 dS/m
Olgen b gl (3,5 48 315 LS VY Jadr s Laesls Sl
Oljee cr it lils (5 L5s o8 Vee 55 05 ) VYIVY
Vo s S e MWIVY) el 035 b gl s oyl s
2 (5055 e S
Coy
A Sl Slio b daly 53 (o Sle alis 5l Jol s
2 e WU e B (Sl olia e
S ol Sl s s g el S5 gl el
o ks S Slis ol als Eel (dS/m) VA0 4 VY
S Ol o B sk 4 bl eles)l 5 0sdl B
Sl (S cula Cilse ohu > 05l o3, &

EC=YV/40 dS/Im > 035 Aoy f; YY) Ol L
033 doys p oS FO/FY Ols b Osedl o35 A5 sdalie
o b amlie s3 S Ol e Gl ot gl
Or o) 35 (O35 Ao o S FYFA) e

Slao e 45 A asiie b bl i g JS e o
oetle i glls ECEVY dSIm s Ko
oS el Ao (p a8 525 YINF Ol b Jd5 JS
(4 Jsd) Ld saalin EC=4/20 dS/m s YY/¥e Ol L
2> S b S Lasla Ll ¥oYF Olpe b 0gdT 35
QOr ) 55 (AT ) eyl o35 L 4l

Ol & e EC 53l S sl 0l gl 1 g S
o Ol i Ssb 4 A (Ko s G o
5 Ad edalie EC=V1/A0 dS/M s (hwoys VYNG) S
EC=+/80 dS/M 3 55 (dwo)s $V/AA) S Soid op jieS
SLls FAOY Olsee b oyl (35 (V0 Jods) A sdalie
35 PYOF) 0ol 03,5 b aslie 3 (6 2ty (S ot Ol e
(e Jsa)

Sl a8 sls DL sel say s i lows il 310
ki (S 53 8 el sl e Oliee Gl 4 e EC
53 (S YPVY) S ol slge Olgs o i 4S(,5b
JS el slge S 5 AS sdalie EC=1/40 dS/m
Jgd) Ld edalin EC=4/20 dSIM 5 55 (L 0 \Y/V0)
Sl Olgn Sols S VONY Ol b eyl o35 .00
350 (S V) 0l 035 b alie 3 g 2t JS el
A Jsds)

ol 4 e BCO Ll 0 gl 25 BU s e
it Ssb 4 (K05 53 Oarel 55 BB e
EC=1/40 dS/M 5 (Ao VYY) Ogenl 25 LB asiend
35 35 (A3 /AY) IS el slse 1 2aS 5 A sdalioe
LB asdl (Vv Jsax) A sdalie EC=+/70 dS/m
adenl Ghls Aoy VAY Olgse b ules)l 35 O gl 25
(Ao 33 V/OA) 05l (035 L alie 3 (5 28 Dol 25 G

Oy Jsd=) 5 e


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

VR Jlu 08 o)led N Wi alS 5 S,IS 5 a3 YAY

ol Bl s s, 0dd ates 5 5L J RS (Gdas ol Ol
Colda il Cle iaman 55l e s 8 Jols
Sk el Rl e (SO ol b oglas s
ool i oS il aty; by O e I3 s o
4,5 Zpe Ol 53 gl sl S e g
=t S 5 g 22l .(Gupta and Huang, 2014) 1il,
O35 Pl 5o age Jolse 51 (S olpe JE) el 5 (W5
S Sis 0y S Ly, ol olalS s S S
S i e (S S0 Cylts hae I5 Olejan
3 e LS as S edaline ol agn
s bl s (WWAS) O, Kans
Colls gl (I L S sl 0L LSl rasy mls
53 Al GOl RIPH sk el sl (S
s b s A Ak s bl ol w4l
St 05l CiS e G 3 o8 e 55 50 (S
JS Glsme :Kla w288 S5 s 2550 e 58
Colda w53 g g andenl 5 Jgle el olse
Liopa-Tsakalidi ) 55 iy ol sme 55k 4 UL S S
s Joloes Aol slge El5el cemea (et al, 2015
SRl b (e S el 3 B e 5 & el
5 oenh s 28 (S s mla
o S Sl sl (R OYAY sl
b Ol 25 B andnd (Jskme ol slse L1
S S 53 SIS slag 5T cled (lans| s
s (Quarez-Lopez et al., 2013; Krauss et al., 2006)
Sl el 5158 .4 (D'Annaetal., 2003) K i s
5ol Gl b ke 4 e delial Lyl b
Jslon Lol 3150) TSS (g pal i ) ealinl | OalS
b (6,850 TSS Jiulbl copl e sle .l o Sisl53l (S
5ol e obe bl L ablie ol 0blS
(Krauss et al., 2006) 543 o ol i Cdr oy
Sl e ST a8 Sl s 4 o el slse 1580
Sl OYAY O 5 LUy el O oaslals 5 S

R 2 A S Lr s e e o Shes
IS osba Ly Ol Sslie ol 3l cslite sla e ls
VA LSS cols Jalsdl oS 5 S a8 Ol e
o5 s ety 3D ISe sbml 4 e (dS/M)
S 3500 Ol Ulg e W s 8 Jlas o 2Bl 5 (6
Slp @S/M) VY 5 /50 e s (S sl
@B @SIm) WY e 5 dny cbe Spos
sls 0L (AS/M) V/A0 5 +/50 £ shaw &4 Cad (5 i shhae
Oy Uil 45 55 olil Gl 0 Ol ool oslle
(s Ay p EalS E(ASIM) 1/A0 4 S Sl eyl
ol sl (KA s lend s Slis 55 Sles ol |
oS s O il Wl 0wl Jamme 3 SISyl
Loy eSOl plpls s 28 1, S ol s«
S o b O 0L a5 il oS
oS LUs 51 S el by (OYAA LG 5 5U) L e
ol o3 @SIM) 130 SO S ol s egee 5 IS A,
Al Laplil ol 4 ST 0L o 2alS Wl 5 e e
Sl el cnle Sl cults Ko (g
Olpe b3l wamen 5 AL gbacil s ulud,s
45k GRlRl Gel B b e 5 edn S ObLS s e
.(Gupta and Huang, 2014) 552 o L3, gl » Olyda s S
S Sl clie 63 sdme 55 ilesl opl s Ul
Gl arli 3pp 4 pee (ECEVY dSIM) 13 J ko
ol (J35 S arld bt (g BB L Las
2l baslie 5 (Ko byl Sy mhae 5 sl
Sl o b ag (S Colte el 0ys S sl
GlaosSS, ol 5 s S Ol SRl dacallyy IS
30 oS odd oS (gt g mlan I Eely g m s
S S ashe S Sl el Al 4 s
Colte s OlalS s Shee 5 A3, Rl Lol Jelye
Sldlas OFAF OKar 5 0 0) Sl gy S S
e Jslon (Sl Colis oS ol ool 0L kil

Gl 3OS Sdnnd M 4 e ae sl


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

YAY  ..(Fragaria x ananassa Duch.) & 3o 5 cutsS 5 g0 5 Ady slajasls

Qb&aﬁj w,;r?,

sk i, Crepidiastrum denticulatum 5 0> LS ;s
Y=Y/0 oxgdme 5 oo jole chle &5 &8
Sato ) 35 o0 olS pl 53 S5 g b il 4 e (AS/M)
Spathipyllum ol «dx s ays s (et al., 2004
S b ol S cule il m sk s wallisi
5> @SIM) VY (S Sl a4 s, glapll ST
Foshke @SIM) Y 5 Y0 Y (S p sk boanlis
Ois Ll sy b yaxls Jals ol Kaays ool ool
53 L UL (Sl s e s S plan 5 i
L3S Ole (g3t b 5 i s (JB5 IS RalS At
oS cde Wl e eas S5 LUs (Dewir et al., 2005)
Sl s (Spos el s sbparle Sp
S50 Oly Ol oo IS sbay 5 AL (dS/M) V/40 S
53 ok 3B @ASIM) WY LSS calas aS
Wy o3 ens a SpOs oo Shes 5 gbd) gla el
eils ol

ool Ad sdaline ol el C’L’ 00 &S Hsbilka
S i il 4 e [dSIM) VA0 B S SUl ols
i A (o] 5 05 BN K S5 glaegee 3
St U e e Sl Skl s land
Oilpesle i e L SKses Sk 5 Loy & Cond clis
WOy 4 S el (6 lid st il Lelse 51 s S
Sl U LS el O 38 S S
eails) g O 53 SRR SR e alis
Oy oo oplple ((0Fee Guiise 5 Sy bl Ty
Cabla GlBl L s Sl s 5 a8 s S bl e
SRIB e )y by O Ol s 5 S
sl ods Sy 35 S S

WY S S gl mlan S sls 0L 5l aslllas
Sl jles pl sl Jlisay st b ok (dSs/m)
PO/ b S S0k o 23 LB 5 Shos 5 IS 5, Shae
ede 5 Sute U s 4 Wl e cal 5 (ASIM) 1/40

Sl b Oleges Ol 25 BB asiud 5 IS Aalr sl
PR rass 53 oS M Jsle S Syl s
om0 IS )3 (Yeoo) Kader 5 Lee o b s S aali
35 sl cdlas J<J3QJ’ 5> (Y+\A) Bagale 5 LLL
Jslous ol slge 2ulsil a8 a8 50 Ko hass
Cool Saw dSIM ¥/0 S S Colin b (K a8 s
o Sl 8 Ced Glaege b L e )
by, by of Gl el 8wl ail ey o
ol eely pl by (Zushi and Matsuzoe, 2011) 545 e

(Rodriguez et al., 2019) >5 5 & Jsle Aol 350 AJ 55
ol s i b Sl elS iS5 ) Klg e &S
ol ol (Yuetal, 2016) das 5l 5 b cos Ll ol
Sl aS 58 blazul Ol emwg.«f@u@@};p
S colaas s Gl 4 il Olhe s
e S et 3 glle U L3 (EC=V/A0 dS/M)
A2l Sl colas by gl o O 5l 20 e
Currey et ) lié jobe o s SET daly ol peslle
03 Ay Sl s o Koo e Jole Ll (al., 2019
Sl s s Ukl cplaly sl sby slachle
4 e @SIM) VA0 4 VY 5SS el il
b e Bl 5 odd gl ol Ol s JUst
%‘M w_bﬁ‘ ol 0 al.:s GhS L;L&:u.pl.& 2 w
jalﬁfjbdﬁcﬁrwjdw\wﬁébg‘bwéjﬁ‘
c;fj.g 059 Cls.ﬂ U,I.Als n;fﬁ cla.~ uu&ﬁoggq):
6\,&0.1,,5(,.314,5 )\ &9-).: QJ.‘.::J(:.‘)):&} éjx]jjggﬁ u:..,‘je\
Sl oS 5 Shae 5 Ad, 2alS Of ot 45 353 0 A
S| .(Abou-Hadid et al., 1995; Ding et al., 2018)
Slews ;«LO\ 6.:..;\5 Jd_}) skasolis oJ‘.thbu\ 6@&@)}3
Gl S o3 (Sl 5 Ll 5 DLS K5 50
Jle sbay ol St 0 glacis 3 S Il e


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

VR Jlu 08 o)led N Wi alS 5 S,IS 5 a3 YAY

s Muller lass 5 545 Sy sSnl doal gl gime
wo,e b & ulyy chle s sl s (YAAV) Hippe
o sk 5 3l e Sheen 58S s 035
S Spany pole s s (S b b
53 A6 Gk Sl by Ol WlS e oS 35 Iy
slee tash o5 pmen sl LIS ST 05550 4o e
by b alS el a5 wals Olis (Yeer) Kader
O el Sl Ay b dsb s i S5 ould
b s e el UL Bl 50 St S o A5 1y (6 2
JUsl el ol &8 Wb Jill 0blS s smags LS
et d g r oS e plie 5 S, gl (A3 sl 2l
53 53T slad 5s 55 ol rass eyl 4 ar g L el
Dl eh oS a5 Al or (23S el 5 ol (5 pne
Gy Kpos oS cul sl 518 il & el
LS 5 o s e 3 s 518 sl lSIas ¢l
B R PNV o IO BT R Pl I Pt
Sl 02 (Aminifard et al., 2013) ..l « 4 Sl o] s
ol s 0381 Glaei S e 6l o3l gls i
el B (b T e S Jgd S S
1580 (Daiponmak et al., 2010) <ol o 8 5 s, &
SR 3 e G ey ISl Bl
0 olS Jess il 5 Jase gla i 5l L3l glacad
Josl5 (Daneshmand et al., 2010) .S o il Loyl o ol
Sad e 53 (S Cults m sl 2l 4 el
5 Sl e b I clile Sper S s i
ol esls Al ol pae b 1) LanS g8
S a4y mld 4 a5 b onl il (Aminifard et al., 2013)
5 & ol 45 3sd e sdalis sl Eagh Sl el
5 oS My Gall (SsU culia Il e s
S ok UL CdS b (KA 5 o 5 e

.w‘bﬁ@&)}jﬁuiﬁjzvj‘)jﬁ

S S e

AT S Gk g A5 b VS i Ol
S Ak e il e S S s Sl e el o
O3 o 35 (VN O 5 Caruso kw5 5,550 !
ds/im) Sl Colda cp S oS A sdalin 5 o3 S
Aol b e (K A05 ose A5 sl (EC=MAY
bl Cdo S i B lege Aoy e
G e ol Ghagn e SO e I ess
oy elie @B S o B ese RIS
O Kiass ool el Cows w0 (Y0Y)) 0LKea 5 Nguyen
@s/m) Vv b Sl colaa il 4 Ws S us1S
ol s, 5 (Perilla frutescens) iyl sbws s Shas
Colda mha b et ) ose kS )l 2 St
OLKea 5 Caruso Jliiss H8 Wje o5 il S
FB laese sliw (Sle 5y Spoys 53 (Y1)
Sistasle A3 5 o ST 055 ke Wiy 3 hy
S ol e b S e 5 LB sba o g
ASIM) V¥ S S0l s L ot oKy shas 2 S )5
Gl age SO 0G5 S el dops LI s
ol e @SIM) VA0 S S yla
WU cend 3 a8 S s Slalie 4 ars L
Colda IRl L bl 5 O by SRl daesls
Loy e e uls sdaze Slalllae el s w0 S S
5 & by Jols Lokt 5T Gl 53 i 05
Sy Bl s o35 il Sos el b Joles 5 il g
Kanayama ) Llesls LS 1 58 Sl 3 &l o a5 das
i S S & by (and  Kochetov, 2015
ole Ky L Slgams S (Ol 53 AS e, sSB
o0 & el Ao A Sl e Sl Ol Gl 05 2
Gl Gk 3 Sl s bege hg oldl ke
Lee and ) 55 oo (ol ol Sy Sl psbens 5 Sy Sl
Gy ol gy & ey g candlas ol s .(Kader, 2000

u.ij\jf (YA 0lLa 5 Ding .sls oL (dS/m) VY

Sl e IS (555 S gl 8l oS s S


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

YAO  ..(Fragaria x ananassa Duch.) & 3o g5 cutsS 5 g0 5 Ady slajasls O, o 33>

338 o aws g ol e b (Sl colaa) ol Jalos Sdae uolis

Bl kS 5 o Shas (g0 5 Ay sla bl s o
bbi 6\..4_9 L ng- Q}J\JC,W:SJJ PR J)}A Lﬁi)fsQ);

o

33 S 4SS esn S 5 oS Sleosart S pege Sl al e 5 653 S OTAY) 536 sl bl 5 g 3]
https://doi.org/10.22055/ppd.2018.20715.1432 AN=V+Y O Y ((gislis ade) alS )y aloes 20T s

23]t 30) B350l S 515 DS 53 Jass (sla 5 (550558 (VF0 ) gedlie codiisn 5 o) Sy bl
Ol (3058 s s

O St 5w Sy 5 (SparS oS 5 ded SouSal Sl 0T el il
o758 OAD iyl Al ldien) 48 sy s 5 OLSS dacdpe oSl
https://dorl.net/dor/20.1001.1.20088264.1392.5.18.5.7

Olal (g5,53LES slezr Olosle WIS 5 as 50 53 K8 o5 p 5 CiS o pde ((O0VA8) wabls by il 5 il b (50,
XY (5 e i el sladila olsl— (55,508 a328 Salea Sy e sl 5 Jealer

Wiy e Jske o3 G OTM) e opas 5 e @olaen (il gy epans (3l
WV XO Dl LAl el alme S 05l S gt 3 S S AS Slio 5 o5 Sles
https://dorl.net/dor/20.1001.1.2008482.1388.40.4.2.5

S5 s b 5 KPP0 Slo gz 5 osd S HLOTAY) el olos 5 (e (Glal gl (i (e e
VOYVAY N0 alS )y sl Goab ay elddism ebl bl slagssl 5l Sa
https://doi.org/10.22069/jopp.2019.14325.2283

Ol 0 A sler Sllanl . e sl pled Siolosl glais, O0FVY) s (g lo

olis 4 VA.JS LIS 5 o bl 1 s (OYAY) Saes e s e Ollew (f2dlpl ((SU

https://dorl.net/dor/20.1001.1.76712423.1392.8.29.4.2
BB, ‘_;a‘.)& 6LAJM alises 6@@1@)& J:JL" (\VQ\) oo~ cd‘m QL“JJB- 9 nJU}- c&ww LJUP.-M 4j>JJL5JJa_:

YY N NY O] el 05 raféa aloes 2280 Lyl s (Lippia citriodora L.B.K.) sedas osls olS W) s

Do gart i glde sk (S ulia Olpe 8B 0% ) ol g0 5 e ome lids U (51 55 ol sl 3 S
N6 ONY el Ol Uy 4 i S sy S s (Glycyrrhiza glabra L) Ol iy s 5 5S1 aw 4S5 oS
https://doi.org/10.22069/ejcp.2021.18554.2374 \ YV

Abou-Hadid, A. F., Abd-Elmoniem, E. M., El-Shinawy, M. Z., & Abou-Elsoud, M. (1995). Electrical conductivity
effect on growth and mineral composition of lettuce plants in hydroponic system. Strategies for Market Oriented
Greenhouse Production, 434, 59-66. https://doi.org/10.17660/ActaHortic.1996.434.6

Aminifard, M. H., Aroiee, H., Nemati, H., Azizi, M., & Jaafar, H. Z. (2013). Fulvic acid affects pepper
antioxidant activity and fruit quality. African Journal of Biotechnology, 11(68), 13179-13185.
https://doi.org/10.5897/AJB12.1507

Bagale, K. V. (2018). The effect of electrical conductivity on growth and development of strawberries grown in deep
tank hydroponic systems, a physiological study. Journal of Pharmacognosy and Phytochemistry, 7(1S), 1939-1944.


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

VR Jle 08 oyled ¥ W aLE 5 SIS 5 ai s YAS

Barikloo, H, & Ahmadi, E. (2018). Shelf life extension of strawberry by temperatures conditioning, chitosan coating,
modified atmosphere, and clay and silica nanocomposite packaging. Scientia Horticulturae, 240, 496-508.
https://doi.org/10.1016/j.scienta.2018.06.012

Bates, L. S., Waldren, R. A., & Teare, I. D. (1973). Rapid determination of free proline for water-stress studies. Plant
and Soi,l 39, 205-207. https://doi.org/10.1007/BF00018060

Caruso, G., Villari, G., Melchionna, G., & Conti, S. (2011). Effects of cultural cycles and nutrient solutions on plant
growth, yield and fruit quality of alpine strawberry (Fragaria vesca L.) grown in hydroponics. Scientia
Horticulturae, 129(3), 479-485. https://doi.org/10.1016/j.scienta.2011.04.020

Currey, C. J., Walters, K. J., & Flax, N. J. (2019). Nutrient solution strength does not interact with the daily light
integral to affect hydroponic cilantro, dill, and parsley growth and tissue mineral nutrient concentrations. Agronomy,
9(7), 389. https://doi.org/10.3390/agronomy9070389

Daiponmak, W., Theerakulpisut, P., Thanonkao, P., Vanavichit, A., & Prathepha, P. (2010). Changes of anthocyanin
cyanidin-3-glucoside content and antioxidant activity in Thai rice varieties under salinity stress. Science Asia, 36,
286-291. http://dx.doi.org/10.2306/scienceasial513-1874.2010.36.286

Daneshmand, F., Arvin, M. J., & Kalantari, K. M. (2010). Physiological responses to NaCl stress in three wild species
of potato in vitro. Acta Physiologiae Plantarum,32, 91-101. https://doi.org/10.1007/s11738-009-0384-2

D'anna, F., Incalcaterra, G., Moncada, A., & Miceli, A. (2003). Effects of different electrical conductivity levels on
strawberry grown in soilless culture. In International Symposium on Managing Greenhouse Crops in Saline
Environment, 609, 355-360. https://doi.org/10.17660/ActaHortic.2003.609.53

Dewir, Y. H., Chakrabarty, D., Ali, M. B., Hahn, E. J., & Paek, K. Y. (2005). Effects of hydroponic solution EC,
substrates, PPF and nutrient scheduling on growth and photosynthetic competence during acclimatization of
micropropagated Spathiphyllum plantlets. Plant Growth Regulation, 46, 241-251. https://doi.org/10.1007/s10725-
005-0161-1

Ding, X., Jiang, Y., Zhao, H., Guo, D., He, L., Liu, F., & Yu, J. (2018). Electrical conductivity of nutrient solution
influenced photosynthesis, quality, and antioxidant enzyme activity of pakchoi (Brassica campestris L. ssp.
Chinensis) in a hydroponic system. PloS One, 13, €0202090. https://doi.org/10.1371/journal.pone.0202090

Fussy, A, & Papenbrock, J. (2022). An overview of soil and soilless cultivation techniques—chances, challenges and
the neglected question of sustainability. Plants,11(9), 1153. https://doi.org/10.3390/plants11091153

Ghasemi, K., Emadi, S. M., & Ghasemi, Y. (2018). Effect of different culture media on broccoli (Brassica oleracea var.
Italica) yield components and mineral elements concentration in soilless culture. Journal of Horticultural Science,
31(4), 694-704. https://doi.org/10.22067/jhorts4.v31i4.58860

Gupta, B, & Huang, B. (2014). "Mechanism of salinity tolerance in plants: Physiological, biochemical, and
molecular characterization. Hindawi Publishing Corporation International Journal of Genomics, 18, 1-12.
https://doi.org/10.1155/2014/701596

Juarez-Lopez, P., Medina-Torres, R., Cruz-Crespo, E., Reed, D. W., Kent, M., Cisneros-Zevallos, L., & Ramirez-
Vallejo, P. (2013). Effect of electrical conductivity of the nutrient solution on fruit quality of three native tomato
genotypes (Lycopersicon esculentum var. Cerasiforme). In International Symposium on Growing Media and Soilless
Cultivation, 1034, 505-508. https://doi.org/10.17660/ActaHortic.2014.1034.63

Kanayama, Y, & Kochetov, A. (2015). Abiotic Stress Biology in Horticultural Plants. Springer, New York, NY, USA.
https://doi.org/10.1007/978-4-431-55251-2

Krauss, S., Schnitzler, W. H., Grassmann, J., & Woitke, M. (2006). The influence of different electrical conductivity
values in a simplified recirculating soilless system on inner and outer fruit quality characteristics of tomato. Journal
of Agricultural and Food Chemistry, 54(2), 441-448. https://doi.org/10.1021/jf051930a

Lee S. K. & Kader, A. A. (2000). Preharvest and postharvest factors influencing vitamin C content of horticultural
crops. Postharvest Biololgy and Technology, 20, 207-220. https://doi.org/10.1016/S0925-5214 (00)00133-2

Lee, J., Durst, R. W., Wrolstad, R. E., & Collaborators, E. (2005). Determination of total monomeric anthocyanin
pigment content of fruit juices, beverages, natural colorants, and wines by the pH differential method: Collaborative
study. Journal of AOAC international, 88(5), 1269-1278. https://doi.org/10.1093/jacac/88.5.1269

Liopa-Tsakalidi, A., Barouchas, P., & Salahas, G. (2015). Response of zucchini to the electrical conductivity
of the nutrient solution in hydroponic cultivation. Agriculture and Agricultural Science Procedia, 4, 459-462.
https://doi.org/10.1016/j.aaspro.2015.03.053

Lutts, S., Kinet, J. M., & Bouharmont, J. (1996). NaCl-induced senescence in leaves of rice (Oryza sativa L.) cultivars
differing in salinity resistance. Annals of Botany, 78, 389-398. https://doi.org/10.1006/anb0.1996.0134

Muller K. & Hippe, J. (1987). Influence of differences in nutrition on important quality characteristics of some
agricultural crops. Plant and Soil, 100, 35-45. https://doi.org/10.1007/978-94-009-3627-0_4.

Newerli-Guz, J., Smiechowska, M., Drzewiecka, A., & Tylingo, R. (2023). Bioactive ingredients with health-promoting
properties of strawberry fruit (Fragaria x ananassa Duchesne). Molecules, 28(6), 2711.


https://doi.org/10.1016/S0925-5214
https://doi.org/10.1007/978-94-009-3627-0_4
https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

YAV .(Fragaria x ananassa Duch.) & 3o g5 catS 5 g0 5 by slaasls ORer 5 Comgz )

Nguyen, T. K. L., Moon-San, Y., & Myung-Min, O. (2021). Effect of a newly-developed nutrient solution and
electrical conductivity on growth and bioactive compounds in Perilla frutescens var. Crispa. Agronomy, 11, 1-16.
https://doi.org/10.3390/agronomy11050932

Ritchie, S. W., Nguyen, H. T., & Holaday, A. S. (1990). Leaf water content and gas-exchange parameters of
two  wheat genotypes  differing in  drought resistance. Crop  science, 30, 105-111.
https://doi.org/10.2135/cropsci1990.0011183X003000010025x

Rodriguez, F., Pedreschi, R., Fuentealba, C., de Kartzow, A., Olaeta, J. A., & Alvaro, J. E. (2019). The increase in
electrical conductivity of nutrient solution enhances compositional and sensory properties of tomato fruit cv. Patron.
Scientia Horticulturae, 244, 388-398. https://doi.org/10.1016/j.scienta.2018.09.059

Roussos, P. A., Sefferou, V., Denaxa, N. K., Tsantili, E., & Stathis, V. (2011). Apricot (Prunus armeniaca L.) fruit
quality attributes and phytochemicals under different crop load. Scientia Horticulturae, 129, 472-478.
https://doi.org/10.1016/j.scienta.2011.04.021

Sato, S., lkeda, H., Furukawa, H., Murata, Y., & Tomoda, M. (2004). Effects of nutrient solution concentration on
inorganic and glycyrrhizin contents of Glycyrrhiza glabra Linn. Yakugaku Zasshi. Journal of the Pharmaceutical
Society of Japan, 124, 705-709. https://doi.org/10.1248/yakushi.124.705

Yu, J., Jang, I. B, Suh, S. J., & Kweon, K. B. (2016). Effects of nutrient solution on growth and amount of ginsenoside
of twoyear old ginseng grown under hydroponic culture. Korean Journal of Medicinal Crop Science, 24, 198-206.
https://doi.org/10.7783/KIMCS.2016.24.3.198

Zushi, K. & Matsuzoe, N. (2011). Utilization of correlation network analysis to identify differences in sensory attributes
and organoleptic compositions of tomato cultivars grown under salt stress. Scientia Horticulturae, 129, 18-26.
https://doi.org/10.1016/j.scienta.2011.02.011


https://jispp.iut.ac.ir/article-1-1900-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-25 ]

VR Jle 08 oyled ¥ W aLE 5 SIS g aul s YAA

Influence of electrical conductivity of nutrient solution on growth, development,
and quality parameters of open field-grown strawberry
(Fragaria x ananassa Duch.) in soilless cultivation
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Abstract

This research was conducted with the objective of cultivating two strawberry cultivars under soilless conditions in an
open field and examining the influence of varying electrical conductivity (EC) levels in the nutrient solution. The
experiment employed a factorial design based on a randomized complete block design with four replications,
considering two cultivars (Albion and Aromas) and three EC levels: 0.65, 1.3, and 1.95 (dS/m). Throughout the
experiment, we assessed a range of developmental, qualitative, and biochemical traits of strawberries under the various
treatment conditions. The results indicated that the majority of the traits examined were significantly affected by both
the cultivar type and the concentration of the nutrient solution (EC). Notably, the Aromas variety exhibited the highest
fruit yield per plant, recording 314.01 grams. Furthermore, among the different EC levels tested, 1.3 (dS/m)
demonstrated superior effects on the growth, biochemical composition, and performance indicators of both strawberry
cultivars. An increase in EC from 1.3 to 1.9 (dS/m) resulted in decreased values for several indicators, including leaf
surface area (75% reduction), leaf dry weight (31.5% reduction), fruit shelf life (19% reduction), chlorophyll index (9%
reduction), relative leaf juice content (14% reduction), vitamin C content (4% reduction), and a substantial 28%
reduction in anthocyanin content. Conversely, ion leakage, dissolved solids, and proline content increased by 10%,
21%, and 24%, respectively, at the highest nutrient solution concentration (EC: 1.9 dS/m) compared to the
concentration of 1.3 (dS/m). In conclusion, the results of this experiment highlight the significance of maintaining an
EC concentration of 1.3 (dS/m) as the optimal nutrient solution concentration for soilless cultivation in an open field.
This concentration substantially influenced both the yield and quality of strawberries produced in this particular
agricultural system.
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