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 2026-06-10 ]

[ 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
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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.

YAY

A (5, cxe ko aline e slold >


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

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.3.5.0 ]

susaals adluw glay
Flowering stem high

M)f ol MLM ‘SJLLC J}ZZA)J/

B Samurai cultivar (2lUs=Ls 8, O Luxor cultivar _sSY A8

90 -
80 1
70 1
60
50 o
40 4
30 4
20 1
10 -

Field intensity (Gauss)

Fig. 1. Mean comparison of interaction effect of electromagnetic fields and cultivar on flowering stem high

(335000 30 4l S IS slxlS yos

Fig. 2. Mean comparison

flower.

Cut flower vaselife (day)

ool ailes glis )| 1 08, 5 erbliteg oS cla e hiSam s (eSilie duglin = ) S5

B Samurai cultivar ='os<be a8, B Luxor cultivar _sSY a8

16

14

12 4

10

abc
abcd

Field intensity (Gauss)
of interaction etfect ot electromagnetic Tields and cultivar on vase life of rose cut

05005 J5 SLrlS pae g1 08y 5 ueblieg xSl (laglane (hiSan s (aSile duglio - ¥ IS

YAD


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

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.3.5.0 ]

oo g L 8

Az yn sl 0 55U5S ol (s5gd5 5 5 0y S o (S USS slaalejl 55 0ad publine Jglowe b
Ol s (mbliie (5553l 5 ol oSy yeets 45 s yoo S5 4 Ll osis a3 lis ol jsbo 4y ol 31,550
sl jles jo caiaals adle gl )| ol jgele o3, j0 bl iolesl jo (V) ail al) s LGy g b pate g ol Q>
OSly Dglas saimaplas a5 (V USS) cdl Gl e jles aes )0 j0uSY 18, )0 5 el o g (a5 A 5 Y
S Vo sl (@lyselis 08, 50 (V) Wilodgad (5155 55 00 lalS jo o) Kisghy a5 Cuwl (anbline ol 4 lag,
8 L Lo oad il mizman (¥ Jgom) wiogsdl o] A g e islajloss Ll 00,55 slow) oaiaals asle o
3 hsele 08 10 5 L pd pI6 Gublines iSIl glagloce 5l laed) (cdng) o) (V Jgaz) cablas J5 jlad  Jloie
2 eblon Glae Glo,db ool (3155 leazel b alie a5 (V Joaz) b (il Sy mhw e 4w je
G rgdsti ol Brae L5 o5 b ool (See e gla il l el OA) oy 5 (1) Lgw 68,8kee glo S5
1) 30 Sy s aslh bl Ly OF ) wlesged (5155 o1, Kamghy ;0 a5 Of Qlar b )b g g gy
AV Jgaz) cals Gl A jles jo g als Frog Ve lajlas 5o j9uSY 08, )0 Ll el s cne s (a9l
e 4y ouls pugblioe O (Y Jsoz) cils zals o8, 90 0 0 A 5 Fr Ve glaglae 0 5 Sias sole e
ST GBS 4555 5 515 sy ISl (ol s 3 il |, i i (sla e o Skl S b 225
ian U5 0 ol g5 onl il lalS ing, ab, il LYo 5l Wlgie 45 05 bl 5YL mh 53 ol b ois
ol et Bl sl ol o5 sl Gl ) U5 e oS el |l JS 5 5 V) 5 e o

A O wlosls oLt 1, LS o5, conbliin olome 5,15 5 b ol sloosle widr ks ba_iagl o5
1 hd cal malS sl b e (F) ada) g oy 5 (VF) e, calan i3l dY) il o b ol Scee
a5y a5 Gloy ey Ladye &8 JIL plgoe |y ol Sde oS 095 guen (] Ripgh Koo slaassl b bl b
S P p emeblise slaglae STATVY) wbioe pals 08, Sl cde 4 bayaie pan clle b RIB1 S )
Lulyl g (238 oole 53 (alS WS 5 lare 65,1 A Gloj Dae 5025 05l Dl (g9 A dtn LS lerd
abayly g 009 glate udolineg wSII lae (155LsS ool jo byae Clo 308 ;0 cwl Oglaine iabesl
Sl 5 mliag 2SI e i e waiis dlal) 45 ol Gl 55 ol iules] sladonts (F) o) o] b meiane
Bl oS (395 g S Clale 1 (o2 BB 36 ajled (nl g aAIN 352y el 5 i layaie i
ol loazts L 4 (VA) ab Kty pw i3l s sy o 0 porboliie lind pralS gige lié Jslome 5,15
el Glgted byl (B 50 Glale)]

0l (geblite T 5 iy 352y prits Al maieie 5 el el (039 5 hed D3z T plos 935 )0
ot Gilesl 5o OF) )58 e ST olS lbardicans GlocaS 5 5 bjaie [0 iz jiud Qi 35,50 L
ol ol il 45 0t snalice avine alal) b yaic ;500 o Lol cd oalice eiione abal) (355 5 pansliy cile
b LI gl jaic wdr  sbliie gloplone b Gglite sloged &) canl Son ublines 2SI (slalane 45
155 g el 25 gl 5135 i (g5 (A) Wlools 555 oo 1500 Rty | 990 (ol 45 135
R e zéysb a O] i (20l g 005 ol sl Sl paie Saed il JIT,EE QLS ol e
55 0,5 b Jlazol ay bl xS0l g (S 2SIl glaglae (10) el 35536 oLS 5L 9550 sloyaie plo Qi
55 b slagygs] i gle 5 00938l Cote pundoline 55L5 L slagysls i p (alS sloaisl 5 site (ounbline
dod O peedS Clale Sl alS S vy 0 Sl 4 B lesl 50 (F) Wsdioe jaed alex ) Ghe penbline
Fd Qi S LVl ) e 4 lajled den 50 mesliy 5 (95 1A g (lygele 08 0 A0l 2 el
st S5 55 s 1 5L 5 it 5 I S 5 20lS St ol (S a1 e b o 4 3
Oialesl 3o (LS laphiil (ad 55 a8 ey 0 S5 @ Grizmen a5k SIS jee Sl alS crge 5 clo g Sl ey

Cucurbita pepo L. -¥ Catharanthus roseus L. -v Calendula officinalis L. -\

YA#


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

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.3.5.0 ]

M)f ol ML.M @LLC J}lz.o).:/

Sl B VL Comge aS cmaboline Jlod 5 o] (Sosd Sl le o 5 a0 O Gas il cde 4 el Sen bl
(V) il 00 5 oo ozl S5l ulel

.

S 4%

Dl 55 0 403,55y el 2SI (sl ot 31 ik s i Sl alag] 45 5 ol 33ed g |, LaJS ks
A a5 clS g e ol pl ol cod canlin golamBl Ll 1 aS wisls el Swilly b S slxdS e iolej]
A8 ol b g pebliseg 5l Glaee 9,)8 508 slagts; (Sl je sleamt 4 obiws lp &5 v o
SIS I8 gy )50 1) (e

References &b

-

1. Ahmed Youssef, M., and M. E. Abou Kamer. 2019. Effectiveness of different nutrition sources and
magnetic fields on lettuce grown under hydroponic system. Sci. J. Agr. Sci. 1 (2): 62-71.

2. Aliverdi, A., M. Parsa and H. Hammami. 2015. Increased soyabean-rhizobium symbiosis by magnetically
treated water. Biol. Agr. Hort. 31(3): 167-176.

3. Belyavskaya, N.A. 2001. Ultrastructure and calcium balance in meristem cells of pea roots exposed to
extremely low magnetic fields. Adv. Space Res. 28: 645-650

4. Chang, K.T. and C.I. Weng. 2006. The effect of an external magnetic field on the structure of liquid water
using molecular dynamics simulation. J. Appl. Phys. 100:043917-1-6

5. Choi, Y. C,, C. Pak and K. S. Kim. 2006. Electric field effects on water clusters (n=3-5): systematic ab initio
study of structures, energetics, and transition stages. J. Chem. Phys. 124: 094308-1-4.

6. Ezitken, A. and M.Turan. 2004. Alternating magnetic field effects on yield and plant nutrient element
composition of strawberry (Fragaria x ananassa cv. Camarosa). Acta Agric. Scand., Sect. B, Soil and Plant
Sci. 54: 135-139.

7. Ghanavizchi, F., A. Tehranifar, M. Kahrobaiyan, A. Halajian. 2018. Investigation of magnetic water on som
morphological parameters of marigold under water salinity stress. Ferdowsi university Of Mashhad Publ.7.
in Persian.

8. Goldsworthy, A., H. Whitney and E. Moriss. 1999. Biological effects of physically conditioned water. water
res. 33(7): 1618- 1626.

9. Hashemabadi, D.. 2017. The activity of superoxide dismutase and peroxidase enzymes under the influence
of water and irrigation intervals to ornamental periwinkle. Irn. J. Hort. Sci. 48(1): 49-59. In Persian.

10. Ibrahim 1.H. 2006. Biophysical properties of magnetized distilled water. Egypt. J. Sol. 29(2): 363-369.

11.Mane, D.R. and V. S. Sawant. 2015. Comparative study of effect of magnetic field and magnetically treated
water on growth pf plants and crop yield. Intl. J. Sci. Res. Dev. 3(2): 300-302.

12. Marshal J.S., E.R. Pounder, R.W. Stewart. 1967. physics. 2 edition. The Macmillan Company of Canada
Limited. 1139. ISBN 978-1-349-81613-2 (e book)

13. Podlesny, J., S. Pietruszewski, and A. Podlesna. 2004. Efficiency of the magnetic treatment of broad bean
seeds cultivated under experimental plot conditions. Intl. Agrophys. 18: 65-71.

14.Rasheed Ahmed, S. M. and K. Abdul-Kareem Hassan. 2015. Effect of magnetic water and phosphorus rates
on some nutrients uptake by summer squash grown in calcareous soil of Duhok governorate. J. University
of Zakho. 3(2): 250-260.

15. Rodriguez- Concepcion, M., I. Ahumada, E. Diez-Juez, S. Sauret-Gueto, L. M. Loist, F. Gallego, L.
Carretero-Paulet, N. Campos and A. Boronat. 2001. 1-Deoxy-D-xylulose 5-phosphate reductoisomerase
and plastid isoprenoid biosynthesis during tomato fruit ripening. Plant J. 27(3): 213-222.

16. Sadeghipour, O. and P. Aghaei. 2013. Improving the growth of cowpea (Vigna unguiculata L. Walp.) by
magnetized water. J. Biodivers. and Environ. Sci. 3: 37-43.

17. Saitta, A. M., F. Saija, P. V. Giaquinta. 2012. Ab initio molecular dynamics study of dissociation of water
under an electric field. Amer. Phys. Soc. 108: 207801-1-5.

18. Shabani, E., S. Bolandnazar and S.-J. Tabatabaei. 2019. Magnetized phosphorus solution and mycorrhization
with Diversispora Versiformis affect P use efficiency, growth and photosynthetic parameters in sweet basil
(Ocimum Basilicum). Sciendo J. Hort. Res. 27(2): 103-112.

19. Soleimani, M., F. Qanati, S. Muhammad-Alikhani and H. Zare-Maivan. 2016. Improving the activity of
antioxidant enzymes in corn (Zea mays L.) after irrigation with magnetized water. J. Dev. Biol. 9(2): 27-39.
In Persian.

20. Tabatabaei, S.-J.. 2013. Principles of mineral nutrition of plants. Tabriz University Publication. 562. In
Persian.

YAY


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

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.3.5.0 ]

oo g L 8

21. Xiao-Feng, P. and D. Bo. 2008. Tthe changes of macroscopic features and microscopic structures of water
under influence of magnetic field. Physica B J. 403: 3571-3577.

22. Zareei, E., F. Zaare-Nahandi, S. Oustan and J. Hajilou. 2019. Effects of magnetic solutions on some
biochemical properties and production of some phenolic compounds in grapevine (Vitis vinifera L.). Sci.
Hort. 253: 217-226.

YAA


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

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1400.22.3.5.0 ]

Iranian Journal of Horticultural Science and Technology 22 (3): 279-288 (2021)
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.
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