Iranian Society for

Horticultural Science

e OF ) YAA B YV 6l amio ¥ o,)lods YY ala ol nl SLEL (58 5 pole aloea

[ Downloaded from journal-irshs.ir on 2025-11-05 ]

[ DOR: 20.1001.1.16807154.1400.22.3.5.0 ]

siogs allas

955891 0 ST g (B 3 by 5 oo (b lido (IIE Jolkro it
ST Byl g 39 839 5 99 ko Sy (5o

Effect of Magnetized Nutrient Solution on Growth, Some Physiological
Properties and Content of Mineral Elements of Two Rose Cultivars in
Hydroponic Culture Conditions
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Table 1. Composition of the nutrient solution used

S (o I Ve 30 0,5) Jlaie
Composition Amount (g per 100 liters of water)
KNO; 50
NHsNO; 15
Urea 3
Ca(NO3)z,4H20 55
MgSQO4,7H,0 40
NHsH2PO4 5
KH2PO4 5
FE-EDDHA 25
MnSQO, 0.2
H3BO; 0.22
ZnS0O, 0.23
CuSOq4 0.005
H2M0O40H20 0.001

e s 4y ales] sl 5 45 552 VP AS I T (S0 50 olan 3 ¥ 5l e Lyl 55 10z 5o lons s
A Sl S5 5 g dl S5 5l oolainl b Jgle aihanl ot ils (oS sl yes ool 5o b ol cdale yoges
Al s 3 sl 055 Lty Joboee 4w B 3 0 ol sl 5 (13 Jpbne 4005 syt i ol V)
a Gloyglone 00)5 S 5 R0 b e slacend by cwisl g e gl @ emme 055 s S L Lo lone
o & M e A S el & seme el 3 0 A by slaolSirass 5 Aol s slaaly) sonny 4epacma b Lasiy
b plnl 430 ¥ Cogi o g il Sy (Slej Jolgd y0 b
I Jolomo (3903 (b lido g uublidog il oo Wgo

s T L 5 a5 055 20 Sy 5l Lt b 5 steices ¥ Caslis eyl ) oga 3 L PV.C. aly) o olis W
3T slaglie sy sl s Sy 4 AT+ 5310 K00 (sla g3 b oyie K Jsbs 5 oiashon +IA b 5
s o> laie Dol Bo Ll jo aS (VY) Y-0 Lalg, 5l oolainl b bageupaw 559 dwlors .09 00l oduzmy (g5 A-

Ol g e a5 gl 5 (s Log el Vol oz ©ad | 99 ,led 1 21X107 il o 6234358 < po Mo
adgl b g miwle; 4 e olKiws ol plowl Gl uglE Ve v e Joleo s jo a8 5 Jlas o g ol odusy
5 Jome ol ogliie Sy VYo 5 b LIl a5 0g (Jewosil 6 5b) el Vg VY s G sln O]
T Syl Gl plaS 1o a5 09 i 5l 4 8 ol (59, lae 925 gt ad eme by A g Sy
o o 088 ambliie Ll 51 35 L S Jsbmo b ad ool 13 byl 5 5 oy slne sloaly) yoans 5 0ds
Sz 9 S plare Sz &5 bl s S el edig b 4y Guablineg U1 Glass 515357 9 Jolone sals
S b plnl Gl 4 e (bl wdls Jole (ad panbline p (Solite sla il wilgioe Joloe (L=
Ole 0p)5 Sz b axil Cazen bdlyd (930 4 609y Gl 5 bauees 4 095 xSl L
Oy 3 e 4B8s G5l euisS Gblise a5 wl mulal laisS 4 ol mieley Al OS5 bl 2SI

Hoagland -v PUMedia -

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.5.0
http://journal-irshs.ir/article-1-472-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-05 ]

[ DOR: 20.1001.1.16807154.1400.22.3.5.0 ]

oo g L 8

) VI 0uisS Gubolie 51 00iydS iy (0l Jlad ()] b Gagels 5l ey 4B S bl lome s (0
Con s Db b conliie e B el @l | ey 45 conl glaliblo (631 (Fabliie a5 393 oly Wb g dids o

B N ol _
L = 2mRn B, = ugnl =, X1 By =2 =2wx 107 By = uonl

T 4k, Sz akal, aw abayl ) 9o alail,

@I Joboro (SO Sl culad 9 gl s 0l

395 02 9595 T 59 (ombliie Jlas Sl 5l G ole aw o138 Jolme (S STl Cola 5 gls Giontes slp )0 paiges
A plxil Cogs ¥
LS s90d g uy Sadlge (g S0 jlul

A0g S g azie Jlad g caiaalS aBlu Hhad g ela )i jo IS Jlad Jold ouls (650 5ll gul, sloadlhe

Sl plonl Sl 550 s b lnaigy a5l IS b 5 oazmals 4Bl b 5 gl | (s Sl 5 JS i jlacs
90955 S o 5o sl o]

b g pSel U i o5 b Lol 4 &y Jlasl Jses 5l sasaals adle glis )|

e B b (G INsize oS 5 ol 1114-200A Jow) Jiumus edsS b U5 amié 5 adle b o,0So5lul
2 sl o] oo 5 552505 Gy 5 s Vb a5 ainalS sl 15 o5 03 ol i ol 45 shoheo
RERPIC ST PR ARt U JURCNCHPTRN.S I JIPESTUUR VL JOI ST PCI

e A Gyl O] Bl p dee 5 Sl e Sy Gy 52 caiealS dBlu 558 WSl (5 Sojll sl
Delta o5 5 <ol AT area meter mk2 Joo) S mhaw iowiw oliws b ooal (5 slan> S 5 v goome
(V) o e Jles jo lp o Jlade g 6 mSoslasl (yLendSS]
oS eSS T3 8 TesI

yoe o 5 5y s S S Al sl (I Sis oole ool wisg &jle sl (6T ojlwl S sle S
1S pelS g Shed ol ()39 Sl g kS

Golaez o) ST 5 a5 Gl Jlas G Wy o caialS Al oy g8 (T S oole do o (5T osluil 6l

pol
R

5SS (Olnl 23le) Gl 52 5a; de Dae 4 VBT C slos o, Ll ead (s pslanzr oSy 5 (s Gimies 3l g
(Vo) 008l jlasd o sl o (eSile 5 Ghomios il St oole oo ol S (359 (550l 51 g

5l ol a ay Jlasl e W 51 T IS 5508 V-1 Gaile 5l e oninalS slaadles (glnlS joe (omis sl
s o ol B o 58 Cu IS s aais Jslos o,ab g8 I S0 g o ae Sy (gol> s aghas O] 5l
s Ghoeies gl (SLlS jes ((Foyehy g cdloy slage b cod b g o (6,155 (b S S (S0 ailis

Joo) g K5, olfius b S cuslsy 5l e AET s BT b @ L S S, slaiasls (o peSejl
b pll o 58 U5 (568 o Sl Cmesd 63y CIE pitses 5o (3 ol Xerite o5 5 Lo RM2000QC

SPAD 502 ) zriws iy jow b g DLl (Bolal &jg0 @ jles S g 58 5l S0 S0 oS n S Al Sronie
A Ed e lp ol eSiles g ioiw o 4l jew a3Ls (!5 Konica Minolta .S o cos-Le Airt- 206 Jow PLUS

009y b o5ers S eslail 00,8 Glew!! e Yoo ojlasl o adiges Tal o5 5 e Gl paie wo e ionw lp
Jebads (ol pl Pecofood S i colu) pas Gl )0 WA sl S st g b adiges puan Jold al> 10 aw jo g YJI&L;J
Pl Jloys 101 el SIS 55008 b Jol> slaojlas ganl s g (g Sl JladnS olRiws L ool oo o )lae

ol oedS 5 5808 oy (S ojll sl (V) 00,5 Cud 395 anmlines Gl (Srae sl SIS 000 i

Kjeldahl -v Mesh -

YAY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.5.0
http://journal-irshs.ir/article-1-472-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-05 ]

[ DOR: 20.1001.1.16807154.1400.22.3.5.0 ]

M))} ol ML&A @/‘J“ J}—/;‘Af/

Sresih aeld olKiws b oo las aelS g peliy ClAlE oo el Cews & FOT sl S0 15 b pdd s, b adiged o las
(Y+) A sauziw (ol Control System .5 % >l PTFP-5 Ja. PrismaTech Benchtop Flame photometer)
oS s UV=1205  Ja. UV-visible spectrophotometer) ogide iSew! ofiws b laolac jaud clale o
Vool a g ol atb, g e V0 50 U3 ojlac o 5l s e ¥ lasl ISl sl s plosl (ol Shimadzu
S g Ceels Sy 2ubdS Iy 0,8 Lol e OF 2 (s A g Coaidse eiigel 5 Slollgg i Byme 5l oo
295 g o 00l 4118 09s 00 oy ()T sl Sand sl rellS (Simie 45 iegishy Sl ol S5 Ladigad 05 ShaS
Eoie Jae,d 10 oiws ouls ouilgm slasae olo)l 3 L e 0,8 Cld esil Y zae Job o ksl o
(V4 0305 dslone (St @i50i MY I oy aigad 52 sl o CLlE Gad (gl I
&bl s9bTs

5 plul SAS (92) by b olié Jolwe Soystl Culon g z2la 32 4 odel Covsay slaosls uilly U]
o S Salan 5 gl (Sl 0B (soes,T wo9 B g ) el s 53 il (glasels aiz ¢y505] L gy Silis
A dlre (6 Ll LT

S OIOYF 5 gl oS claisF 4 rind Llié sl oSSl Culim 5 2l o GRS e ge mpbliios Sl (sl Loy
55 VAR a5 aals JLes o VAY 5l S oS0l cglam g A Slas o B0 5 ¥+ JLa 4o OIFA LY+ Lo 100110 & wals

il galS Ae s 0 VAR 5 ¥+ Ll 0V Y- s

S s os2oslS S gl 5 5 Jali a5 el 5 (s, sloSies 5t meblitas 7S slafus
oS g el g g HlaB oaiaulS dils gl g Shd g o8, 5 Wl iSeny 5 S St eole g pied el il
aS ol laS (e Sile auglie sloaz (V Jooz) 0b o pme @ 5 LT IS ) lagasli 5 bl jee 5 5008 ol
1) oaiaals” adles jad Yo jlaes ;o 108V o8, ;0 9 ¥r Lo 10 (aligeles 03, )0 Jlo e &j50 1 05 9 sled S
O k8 )l (s jge 4 eI 08, 0 Ar les g (pligele o8, 50 Vo les izmen (Y Jguz) ol Al 8
2Vl 50 558 o) 50 5 jless den 15 (lygele 08 )0 Sl s Djge & S (nl (T Jgu2) ls aldl
(V Jgoz) 0l als jaud Clall Sl lacs e ;0 05, 99 58 50 o gine O)j50 4y Guizren (¥ Jgo2) 95381 S 5 e
Ab alS o STAY Sl 50 j0uSY o) 50 5 00938l ely e o tae Syge 4 Ve led o el 08 50
b )loss 4o c(lygalor 08 50 (T Jga) GBI (595 g puelS Sale o e 250 ol Sl plaSomea (Y Jgu)
wals (Y Jgaz) aslas ol S g 73U jeuSY 18, o Ll sl yralS 1) Sis cole clale o gme o 4
2 gme Djgo ar jeuSY 18, 5o Ll il s pme slasess bjlens 51 G w0 alisele 08, 0 S a e
s A Jled 0 gl o8, ;007 587 LT IS ) lagals (V Jgaz) 2l ialS balerd ple po g Giali8l AL LS
2 e 8 b lend 5l plaSona (V) Jsuz) windls o sime (sl yds bajlocs ans )0 68, 50 2,0 AET S, (a5 Ls
Bl gl 2 ¥l 50 (@lygale 08) 50 Sl me Dj90 4 68 5 less AiSen (Y Jgaz) GBI g 55 J5 slaws
JS2) 3538 (1 2 Josime ©y50h bjlord dan ;3 55V 68) 10 5 CuslS T 5TAY 5V slajlasd ;5 5 09381 eaianls
Sbod 5l et 4 )9SV 08, 50 5 bajles den )3 (aligele 03 )3 o gine g SWT O p0h iSeny (ol Grizres ()
(o J58) cwls xS yoe 5l b lond any )0 coais iul38l STLA-

YAY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.5.0
http://journal-irshs.ir/article-1-472-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-05 ]

[ DOR: 20.1001.1.16807154.1400.22.3.5.0 ]

olKen g Lo 5

blineg xSl slolace (25501 L J5 S5y loaslis 5 o8 glajaie cdalé (iol o dag) o Sy slo,mss =Y Joax
Table 2. Changes of reproductive and vegetative properties, nutritional elements density and flower color indices under effect of electromagnetic fields.

: !
3
5 £
G Y 3
E 3 b
2 = L3
= 4;6? ~ : ks \2
B, s 3 K
g = g g
£ 7 1 5 E v 4 .= 8
- T 13 3
g 1 s & & & £ ~ =~ 2 g E IS sl ls
s poio 2 4 z £ g 3 > > % > = > Flower color indices
Variables B g £ 2 8 E E > 2 2 2 q
o 3 3 3 =4 = s - S R I R a" b* c h AE"
(3 f - —_ (5] ~ 5] (5]
> Y s s o B O X o z 4 -
o3, S. 8.82 55 17.9% 2109.4% 54& 32 6.12 2562 5562 51.92 222° 46.6° 28.6" 54.6° 28.82 19.62
Cultivar L. 552 552 17.1> 1574.8° 5,92 246 56 245° 66.28 53.68 37.3% 63.12 29.4% 70°? 24.7% 12.1P
Ef.0 7.82 53b 17.22 14143 6.68 27 632 2522 p4.1%® 58.92 30.98 57.82 30.32 65.6° 27.7% 16.72
oabloeg wSUl lae EF.20 82 55% 17.6% 1700.7%5.6% 3532 58" 2572 543% 50.9% 3232 5852 2932 @572 26.7¢ 14.3?2
Electromagnetic field Ef.40 78° 59 17.4° 2376° 4.7° 236" 57° 2442 5228 482> 303% 557% 29.8° 63.5%  27.8% 17.57°
Ef.80 8.62 53° 17.82 1877.5%572 23.1° 57 252 732 53.13 2562 47.4% 26.52 54.32 24.6% 1492
Ef.0 S. 6.66% 5.2° 17.3%0 1297.7° 5.36 29.66% 6.62  26.13% 54.35P 61.37% 23.46% 50.4%* 30.13% 58.8%® 30.762 20.62
Ol St ' L. 92 5.3° 17.1° 1531° 7952 245% @b 24.32 73.9% 5645% 38.36% 65.22 30.532 72.572 24.82 12.9%
03y 5 ebliies 2SI 0 S. 92 5.20 18.82 2087.3% 4,062 38.332 6.1P 26.392 56.5P 48.48?% 26.46%° 54.072 31.932 62.77%® 30.562 18.6%
' L. 72 5.8%  16.4P 1314° 7.232 32.3325@bc 25012 52,1 53.48% 38.362 63.032 26.82 68.732 2292 10.13°
Interaction effect of 0 S. 72 6.42 17.72%b 2758.72 3.92  23.66% 5.6 24.152 53.22P 45.46P 25.332% 485723 26.82 55.6% 28.36% 20.63?
electromagnetic field ' L. 8.662 5.4°P 17.1> 19933552 23662 580 24,782 51.33" 50.972> 35.362 632 32.92 7152 27.4% 145
and cultivar Ef 80 S. 6.66% 5.1P 17.82b 22943 g33a 28.33ab @b 25.832 58.6" 52.41%013.7° 33.37° 25.7¢8 41.37° 2558 18.9%
' L. 10.662 5.4° 17.82%0 1461° 3.22 18P 5.3¢ 24.222 87.582 53.84% 37,532 61.472 27.462 67.42 23.72 11°

Dissimilar letters Expresses significance.
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Research article

Effect of Magnetized Nutrient Solution on Growth, Some Physiological
Properties and Content of Mineral Elements of Two Rose Cultivars in
Hydroponic Culture Conditions

A. Faridnia, S.J. Tabatabaei* and I. Rohollahi!

This experiment was performed to investigate the effect of magnetized nutrient solution
under four electromagnetic treatments (0, 20, 40 and 80 GAUSS) on growth, physiological
properties and nutrient elements of two rose cultivars (Samurai and Luxor) in a factorial
completely random design with three replications. In each experimental unit, four bushes
were planted in PUMedia medium and were nourished with nutritional solution by digital
timer in open system. The results showed that pH and electrical conductivity of the nutrient
solution were slightly reduced in all treatments. Flowering stem high increased significantly
in 40 GAUSS treatment for Samurai cultivar 23% and 20 GAUSS treatment for Luxor
cultivar 16%. Stem diameter increased significantly in 40 GAUSS treatment for Samurai
cultivar 22% and 20 GAUSS treatment for Luxor cultivar 10%. The leaf area increment of
the two cultivars was significant and its amount in 40 GAUSS treatment was 68%.
Phosphorous concentration of cultivars decreased significantly. Flower number, calcium and
nitrogen concentration, as well as leaf chlorophyll and flower color indices weren't affected.
Vase life changes in both cultivars were slight and insignificant in all treatments.

Keywords: Electromagnetic, Electric, Flower, Magnetic.

1. M.Sc. Student of the Faculty of Agricultural Sciences, Professor of the Faculty of Agricultural Sciences and
Research Center for Medicinal Plants and Assistant Professor of the Faculty of Agricultural Sciences,
Shahed University, Tehran, Iran, Respectively.

* Corresponding Author, Email: (j.tabatabaei@shahed.ac.ir).


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.3.5.0
http://journal-irshs.ir/article-1-472-fa.html
http://www.tcpdf.org

