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The effects of magnetopriming on the growth, physiology and
antioxidant systems in hyssop
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Correspondent author: Parto Roshandel, proshandel@sku.ac.ir

Abstract. In order to study the effects of magnetopriming on the physiological and phytochemical characteristics of
Hyssopus officinalis plants, this research was conducted as a factorial experiment in a completely randomized design.
Results showed that magnetopriming (particularly at 200mT/5 min) increased the level of shoot dry weight (82.6
percent), root dry weight (86.5 percent), total chlorophyll (32.8 percent), carotenoids concentration (32.4 percent) and
polyphenols content (2 folds) in 60-day-old Hyssopus officinalis. Also, electrolyte leakage and lipid peroxidation
decreased by 27.6 and 45 percent, respectively. In addition, reducing power, DPPH and superoxide anion scavenging
activities significantly augmented. However, higher activities of superoxide dismutase (76 percent), catalase (4.2 folds),
ascorbate peroxidase (2.4 folds) and guaiacol peroxidase (48 percent) were found at 90 mT. Results suggested that the
application of magnetopriming promoted growth in H. officinalis through augmentation of cellular membrane integrity
as well as biomass and photosynthetic pigments content. Furthermore, it was found to enhance the antioxidative system.
Magnetopriming might apparently improve the medicinal properties via increasing the level of polyphenols and
antioxidant capacity in H. officinalis.
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Fig. 1. 60-day-old Hyssopus officinalis plants primed with magnetic field and grown under normal condition. A. Shoot

dry weight. B. Root dry weight. C. Electrolyte leakage. D. Lipid peroxidation. Means (three replicates) with the same
letter are not significantly different at p<0.05.
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Fig. 3. 60-day-old Hyssopus officinalis plants primed with magnetic field under normal condition. A. Total phenolic

content. B. DPPH radical scavenging activity. C. Superoxide anion radical scavenging activity. D. Reducing power.
Means (three replicates) with the same letter are not significantly different at p<0.05.
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Fig. 4. 60-day-old Hyssopus officinalis plants primed with magnetic field under normal conditions. A. Superoxide

dismutase activity. B. Catalase activity. C. Ascorbate peroxidase activity. D. Guaiacole peroxidase activity. Means
(three replicates) with the same letter are not significantly different at p<0.05.

112/73Y


http://dx.doi.org/10.29252/nbr.6.1.106
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.10.5
https://system.khu.ac.ir/nbr/article-1-2920-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1398.6.1.10.5 ]

[ DOI: 10.29252/nbr.6.1.106 ]

Mohammadi et al. The effects of magnetopriming on physiology in hyssop

Siposl S 13U Cow By (659050508 (om0 00,502 5 (s00e

Kavi, ) dise o )l 1) (65 s slgadlad 5 das o ol
S5y p 5o Ols sl Do & 5150 LAEN 5 .(1977
(redS 05 0315 5 Bl 3 Sl mlaw 53 i) gladnl b
a3 i 1) e e OFUE Glanns 5 ooy 5T b
S ga Shalie i ob e (Gelik et al., 2009)
o ile (U pghasl o) Sk ¢S5 b guubrline Olubn 2SI 355
2l e Sl 25 5ls 0L Sl Gk il
5 e S By olE el s slaslie syl ol
bl 55 s sl Sl ol ST Lgy LsL atdls ls ine
(G O gl ks g Lad s S s om ab gy e
3550 0358 35 il b g sl il i 51 LB
oeemes (Chenetal, 2011) 55 oas 2518 Ak o L)
“elid (5l gmeblie Ols it 3T o875 8 ST
Sl L g Sl s Ol ol G55 53 Dl s gla
S Gosb 4l Gl ol gen e STl Ol s
e 2L 93 2 Gl 53 g i Yo Dl
Oldes o 50 31 s s YOO S 53 Js 5 (5,5 05101
s aalS bl
lpltl s 5T co b 5 IS |8 lgme S0l 53
Sl 5 02) 503 (S K 5K 5 o 1o
(nl g osdhe el By5 olS s 4 sl slac sl s
S I ST b b L ST 8 (lsome (213 (0 s
Sl gp B3 olS 53 3 LS 5 a8 wsL 0T b S iy (o
cnl 3 Bl ils SIS ST b I e B
DS 5 ools 0L 5 3 o re T e Yoo 553 35 o s
St S L S ol ST il o (g5l 3
Glaal GUlg s 4 OlS 5 opl Sl ST gy 05 8
T Sl 2,5l Skl Kos d S sn o 055540
Slgmn o te (Soeat b 48 51 ()b 55 Az 1yl 1
Vinson et ) cul o i)l ST 5T cle 5 S
polae glyls &S G’L"‘L«‘f e bo3gd 0 «& (@l., 1998
Glaslen b 015 s 0S| ST LS 5l
ol Gais 3 als 2alS 1 5T e dSKsl, iS4 atul s
b 0l H. oOfficinalis glans| T ol o 6l

Sy 55 5 kST s SlgssT s DPPH cLJs1, o5 STL

Bl 50 B3OS elog 131 15 o R 5250
a.uu“@,a,'ﬂ;}@|ﬁ5ur|xlﬁjaﬁ)>@,;‘u o
Sl LS byl glee Slapltl ¢SKast 05y a1 Al
7 (Sl sl 5 LS, Sl ol sl i oS
S edins S5 By alss lapldl 7 oluT Sl
m 728 plowil 45 23 8 4 15 o ol OT (25l
By i8S gl 2,5 Jas (I3l 53 L5 o By slasds sl
AT o by sty olase Sl s O b 1Bl S5
505 65 sleanalS 28 55 L5 o Kl 5254
oS opl s by A 55 5 e Sdee POl 5 OT Gl
b A s 03 g ol LBl ls glie ST o)l
55,05 bgj ol alogs » gsline SI5T Ol Calies gla
el (4285 O/ oo Yo o) Bg5 oS (gl OT 55 o5 3o
g5 b 5 58S lasds Sl Gl Cards opl b oalie
Lol el 0l 3,18 a2 Ol Ds o Yoo ks
Bhardwaj et ) el o5 5 Gl &S5 Olds 4141 3lej o2 5 5 e
s b d e s @l 2012; Shine et al., 2012
dhen M o Yor 553 S AT p oo €88 Slidos
SAs oppse ) Ol edle s Cad DU 5 S
.:)\ANM:)}AM;Q@};WWQM&
el chle Kl 2K ot ST ey 0l mls
ol i a3 B 53 lamie 3550 (6 R 55 slae ;S5
SN 5 ol a g Al i il g el sl
~ s Sirmaly pl 3 ey B3 0lE elas I ol Y
Wil lacdplie g 5 0 S ed gl 5 S I LS
Ol D& 593 opifse ol il e, S0 Wk
Chle il s a5 (akds /S s Yo o) b line
LUl ol 6,05 s ol elase 5 5 slae ;555
g smbliie Olis liblone I 1 35 s dS Slidsw )3 .l
Sl 0 i)l 8 (e Ol gim 5 o AT (g jrim b ol |
3V eblie Ol b 203 5153 £ 56 50 5 Hled iy oS
Lis L |y e 55 e O3 (aids Ve e VO
S ST 5 AL e WISl b ablie g a fdg i
ols i)l S .(Javed et al., 2011) was o 2alS olass g

113/


http://dx.doi.org/10.29252/nbr.6.1.106
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.10.5
https://system.khu.ac.ir/nbr/article-1-2920-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1398.6.1.10.5 ]

[ DOI: 10.29252/nbr.6.1.106 ]

Nova Biologica Reperta 6(1): 106-115 (2019)

OFA) V- F-110 ) 8)leds o 8 alr o i spsle 45 oss (sloaily

GRS

Ol L bgj oy Samly ols Ol ol ags mbs
g Ll e (a@ds O/ de Yooy ohga)  wblie
Al Fge baydy ol ) asl i) OLLE pes 28 5 340 58
bts By anle 53 LS alogs (5l el Kl oyl
Ol Zte 136 i 0I5 e Sl Gk slredls 4 ar g
5 sl 5 e laoi S, Chle BIE bl
5 R0 S Jelse Ol eeedly s slaslis 6oL
s b Sl HSde 0l ey sl
Pl 5 S B e AL o8 S Kl 28
SHIF el Al by) alp sl SIS ST
o o) @Bl edle 2sd oS Gl gl el
Slods 4 Jshe Gl assaman) mal AS (o sleiy
AL Oglite Ll 5 o gmabline Olde Calises

Sl Kl
43,5 s oBails pale oaSlails oS5 s 5 08 s 5

.&L@J@@‘J)ﬁéﬂﬁwﬁbakj

REFERENCES

Alemén, E.l., Mbogholi, A., Boix, Y.F., Gonzalez-
Olmedo, J. and Chalfun-Junior, A. 2014. Effects of
EMFs on some biological parameters in coffee plants
(Coffea arabica L.) obtained by in vitro propagation.
— Development 8: 14.

Anand, A., Nagarajan, S., Verma, A.P.S., Joshi, D.K,,
Pathak, P.C. and Bhardwaj, J. 2012. Pre-treatment of
seeds with static magnetic field ameliorates soil water
stress in seedlings of maize (Zea mays L.). — Indian J.
Biochem. Biophys. 49: 63-70.

Ashraf, M. and Rauf, H. 2001. Inducing salt tolerance in
maize (Zea mays L.) through seed priming with
chloride salts: Growth and ion transport at early
growth stages. — Acta Physiol. Plant. 23: 407-414.

Azimian, F. and Roshandel, P. 2015. Magnetic field
effects on total phenolic content and antioxidant
activity in Artemisia sieberi under salinity. — Indian J.
Plant Physiol. 20: 264-270.

Baser Kouchebagh S, Rasouli P, Hossein Babaiy A,
Khanlou A.R. 2015. Seed germination of pot
marigold (Calendula officinalis L.) as affected by
physical priming techniques. — Int. J. Biosci. 6: 49-54.

Bhardwaj, J., Anand, A. and Nagarajan, S. 2012.
Biochemical and biophysical changes associated with
magnetopriming in germinating cucumber seeds. —
Plant Physiol. Biochem. 57: 67-73.

Gl s B3 gl sl Jike ojlas  SuuSl|
wllae (sl b bsy op Ao Sl eSS ol (23S 13
pbgr g (S ISl ST STl
.(Kumaran & Joel Karunakaran, 2007)

515 635 ol Ol ST lag 5T Cdlab Kol 5 2K
5 smIP EE g3 a8 goba ol LE s b Cou
Ol Dglate glaodd s ald b awslis s Hls- gae alS
Sronl Sly S5 590 ey L sdalise wblas
s Jon 4+) OIS 5T (law 5T lad 3 3l 51 o YL
5 il oSt 055 Aile b eyl plo & abs e 593 p 5 S5 b
3 JS 8 o S dIT (30 Jlo O joe ¢ 1 S e
Sl (Ols oo Yoo o 5T 8 Gla0lans] 2T cs b
Ol Calizes gads 30 U Ol ol cpl WLl
Ol Sdd Cos LSS (s Sgline eliml y  pbliie
Cdlab ls gme Ll sl an ST oo Yoo ys abline
GYBLS 5 5SSl sSKT o5 54) OlansT| &7 lap 5T
4 s e 4 S S PRI ) (g S s
4 OWLE (53, (gmblin Olbee 36 35 S (S)ls e g
Cs baelis 53 3LS1 05 S (6l yls 53T G JSsl, 28T
=B b Gl Ll S 25 HROS Wig 8 ol ok o3l
ebliae Olds 551 03,8 Sl 55 (S Dlalllae (5l G
eS| GVBET 5 5 ST Slem T Sl Ly
W3S |y ¢Sl 3 068 GES 935 055688 56 o>
Aleman et al., 2014; ) was o 1) bjlasS| L6 L s
Llodide opl » Ollaiils 31 > (Haghighat et al., 2014
4 b lie Ol Lo 5 ST 5T sl 5T Cllb s o
slgdiy . Conl pbliae Ol 5155 0ds 4 5 ROS o Hs
B Olgsa Cwl Ses e 2 g T el Sl odd
Ol Ol uis &5;\"’)(’\2'1. 5 8Ly ys WS e, slacass
owblie Olbe Wdizes Oli) diil azils Coanl pwblie
x?ﬁp,mufagf@twl&ﬁwL;,,Wu;l
ey T GMeSI BT G STy )3 (pblie Olks O
Cakmak ) 548 o S35, 0515 e sl Okal b Eel
(etal., 2012

114/71¥


http://dx.doi.org/10.29252/nbr.6.1.106
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.10.5
https://system.khu.ac.ir/nbr/article-1-2920-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1398.6.1.10.5 ]

[ DOI: 10.29252/nbr.6.1.106 ]

Mohammadi et al. The effects of magnetopriming on physiology in hyssop

Sl iSe 306 2o By (5900 528 (o) 2 O, S02 g (000

Campos, P.S., nia Quartin, V., chicho Ramalho, J. and
Nunes, M.A. 2003. Electrolyte leakage and lipid
degradation account for cold sensitivity in leaves of
Coffea sp. plants. —J. plant physiol. 160: 283-292.

Cakmak, T., Cakmak, Z.E., Dumlupinar, R. and
Tekinay, T. 2012. Analysis of apoplastic and
symplastic antioxidant system in shallot leaves:
Impacts of weak static electric and magnetic field. —J.
Plant Physiol. 169: 1066-1073.

Celik, O., Buyiikuslu, N., Atak, C. and Rzakoulieva, A.
2009. Effects of magnetic field on activity of
superoxide dismutase and catalase in Glycine max (L.)
Merr. roots. —Pol. J. Environ. Stud. 18: 175-182.

Chen, Y.P., Li, R. and He, J.M. 2011. Magnetic field can
alleviate toxicological effect induced by cadmium in
mungbean seedlings. — Ecotoxicology 20: 760-769.

Flérez, M., Carbonell, M.V. and Martinez, E. 2007.
Exposure of maize seeds to stationary magnetic fields:
Effects on germination and early growth. — Environ.
Exp. Bot. 59: 68-75.

Flérez, M., Martinez, E. and Carbonell, M.V. 2012.
Effect of magnetic field treatment on germination of
medicinal plants Salvia officinalis L. and Calendula
officinalis L. — Pol. J. Environ. Stud. 21: 57.

Haghighat, N., Abdolmaleki, P., Ghanati, F., Behmanesh,
M. and Payez, A. 2014. Modification of catalase and
MAPK in Vicia faba cultivated in soil with high
natural radioactivity and treated with a static magnetic
field. — J. Plant Physiol. 171: 99-103.

Javed, N., Ashraf, M., Akram, N.A. and Al-Qurainy, F.
2011. Alleviation of adverse effects of drought stress
on growth and some potential physiological attributes
in maize (Zea mays L.) by seed electromagnetic
treatment. — Photochem. Photobiol. 87: 1354-1362.

Kavi, P.S. 1977. The effect of magnetic treatment of
soybean seed on its moisture absorbing capacity. —
Sci. Cult. 43: 405-406.

Khazaie, H.R., Nadjafi, F. and Bannayan, M. 2008.
Effect of irrigation frequency and planting density on
herbage biomass and oil production of thyme (Thymus
vulgaris) and hyssop (Hyssopus officinalis). — Ind.
Crops Prod. 27: 315-321.

Ksouri, R., Megdiche, W., Debez, A., Falleh, H., Grignon,
C. and Abdelly, C. 2007. Salinity effects on
polyphenol content and antioxidant activities in leaves
of the halophyte Cakile maritima. — Plant Physiol.
Biochem. 45: 244-249,

Kumaran, A. and Joel Karunakaran, R. 2007.
Antioxidant and free radical scavenging activity of an
aqueous extract of Coleus aromaticus. — Food Chem.
97:109-114.

Lichtenthaler, H.K. and Buschmann, C. 2001.
Chlorophylls and carotenoids: Measurement and
characterization by UV-VIS spectroscopy. In: Current
protocols in food analytical chemistry, F4.3.1-F4.3.8.
— John Wiley and Sons, Inc., New York.

Maffei, M.E. 2014. Magnetic field effects on plant
growth, development, and evolution. — Front. Plant
Sci. 5: 1-15.

Martinez, E., Carbonell, M.V., Flérez, M., Amaya, J.M.
and Maqueda, R. 2009. Germination of tomato seeds
(Lycopersicon esculentum L.) under magnetic field. —
Int. Agrophys. 23: 45-49,

Narwal, S., Bogatek, R., Zagdanska, B.M., Sampietro,
A.D. and Vattuone, M.A. 2009. Plant Biochemistry. —
Studium Press Lcc, Texas, pp: 413-432.

Radhakrishnan, R., Leelapriya, T. and Kumari, B.D.R.
2012. Effects of pulsed magnetic field treatment of
soybean seeds on calli growth, cell damage, and
biochemical changes under salt stress. — Bioelectrom.
33: 670-681.

Radhakrishnan, R. and Kumari, B.D.R. 2013. Influence of
pulsed magnetic field on soybean (Glycine max L.)
seed germination, seedling growth and soil microbial
population. — Indian J. Biochem. Biophys. 50: 312-317.

Reichling, J., Schnitzler, P., Suschke, U. and Saller, R.
2009. Essential oils of aromatic plants with
antibacterial, antifungal, antiviral, and cytotoxic
properties—an overview. — Forschende Komple-
mentérmedizin/Res.in Complemen. Med. 16: 79-90.

Roshandel, P. and Azimian, F. 2015. Effects of magnetic
field on growth and antioxidant capacity of Artemisia
aucheri in normal or saline conditions. — Biol. Forum
7:1095-1103.

Shine, M.B., Guruprasad, K.N. and Anand, A. 2012.
Effect of stationary magnetic field strengths of 150
and 200 mT on reactive oxygen species production in
soybean. — Bioelectromagnetics 33: 428-437.

Thomas, S., Anand, A., Chinnusamy, V., Dahuja, A. and
Basu, S. 2013. Magnetopriming circumvents the effect
of salinity stress on germination in chickpea seeds. —
Acta Physiol. Plant 35: 3401-3411.

Vinson, J.A., Hao, Y., Su, X. and Zubik, L. 1998. Phenol
antioxidant quantity and quality in foods: vegetables.
—J. Agri. Food Chem. 46: 3630-3634.

Yinan L, Yuan L, Yongquing Y, Chunyang L. 2005.
Effect of seed pretreatment by magnetic field on the
sensitivity of cucumber (Cucumis sativus) seedlings to
ultraviolet-B radiation. — Environ. Exp. Bot. 54: 286-294.

*kkkk

How to cite this article:

Mohammadi, R., Roshandel, P. and Tadayon, A. 2019. The effects of magnetopriming on the growth, physiology and
antioxidant systems in hyssop — Nova Biol. Reperta 6: 106-115.

NENOF s

115/7\0


http://dx.doi.org/10.29252/nbr.6.1.106
https://dor.isc.ac/dor/20.1001.1.24236330.1398.6.1.10.5
https://system.khu.ac.ir/nbr/article-1-2920-en.html
http://www.tcpdf.org

