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Table 1. Analysis of variance for the effect of different magnetic field (0/9 mT) times (5 continuous days and 5
noncontinuous days) on the features of direct regeneration in African violets in a hormone-free medium
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Figure 3. The effect of different magnetic field (0.9 mT) times (5 continuous days and 5 noncontinuous days)
magnetic field (0.9 mT) on the number of leaf and plantlet of African violets in a hormone-free medium


http://dx.doi.org/10.29252/jcb.9.24.103
http://jcb.sanru.ac.ir/article-1-942-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 ]

[ DOI: 10.29252/jch.9.24.103 ]

AR

WS lian VY o)lad [g Jlo /)5 LS oMol doliimngy

(/Y0 MQ) dtwgy & Cows (+/¥A MY) dwguli g5 0l
S olizn Jlael g5 53 52 9> i | Sl i
O S il (VY MQ) wals eg)S 4
(¥ JSea) xzals
adily sladigein) g dgy (mablie (e Jlol
bageipy i iy RlP 4 e ol
ol g s (<Y M) diwanl Loyl 4 Cans (+/-YOMQ)
5 mblize e Jlosl b 90 2 a8 09 Jb
by ol gl me Lialzél (+/-3YMQ) dald 4 Cas

¥ Js3)

a
b
’ c
0.2
0.1
0
s 1 gl

‘a4
bl (laga Jlae o g

Auis(e)
=
[

Sy dland

Syoolas (li8l el aublize fliw b ol ol
4 Comd (\‘/W) womablize (s Hlow cov gladiges sy,
Y USs) s (YIVY sels) cdl cusS o @) blps
rablise lise Jlosl o g95 o slass (nl 3 (inen
Sy g0 A g S odaldie (6> gize Cglas Sy dlaai
Spolas p fldse (o yme j3 sl I3 olej cose BB
CuiS byt pd asals SUid ¢ 45 (459

ik sleazals 5ojs » ol Jlesl g5 95 o 5

oo 4
0.015
0.01
0.005
o

ul.\.uJ..oI 588l

2 Pyl adiy Suid g 5 iy p Ol (e ) Muﬂ O Jlael (Jlgte 32 59,0 9 LJ":"’ 592 8) Sloj gl S -F S8
g2 A3l Laseo

Figure 4. The effect of different magnetic fi eld éo 9 mT) times §5 continuous days and 5 noncontinuous days)
magnetic field (0.9 mT) on fresh and

ry weight of A

rican violets in a hormone-free medium

o 8B s ) ‘_;»Loi)s’l adah b dgaiyy p eublize oyl 3l -0 S
Figure 5. The effect of magnetic field on African violets explants in hormone-free medium

BAP 5 IBA (jg0)m syl cutS Lo )3 (ol 8l
P Osasn g mablite (lane Jlite 5 ool Sl ol lis
o3l 31 g g Cawl 0433 )5 45 Gixe Ly 350 Sl plos
dgr ol logae igeiny) S (g p ol

(Y Js2)

by oS il (5ol b 45 (215U
abliin (e (650 (g sslcuibge 4 a2 gl
sob> el buld cpl gepen (e lae
Aombly 435 Joso @i 038 Jleel 35 9098
Jlosl (a5l 59y @t 5 A oy ) B slagles
widly padtes ol Slogas p awblie e


http://dx.doi.org/10.29252/jcb.9.24.103
http://jcb.sanru.ac.ir/article-1-942-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 ]

[ DOI: 10.29252/jch.9.24.103 ]

ARYN

(sl 81 Aty Aigas) walituns (l5pl] 3 (gurblise e S

Clogad p (s (e +/1) (mblize (oo Jlos! (gl jo) iy 9 g oy ) Aisea sl gloj 31 (pibly 42325 =Y g
Gsess yud 3 p)S (e ¥ g BAP 5 IBA  ooysm i) 15 05 (el (gl S lame 3 0ld 8l il mudie I35

BAP , IBA

Table 2- Analysis of variance for the effect of different magnetic field (0.9 mT) times (5 continuous days and 5
nonconti nuous dlays) on the features olf direct regeneration in African violets in a medium Containing
hormone (1 mgl™ IBA+ BAP and 3 mgl™ IBA+ BAP)

Slayyo (5:S0ke

SiB 5 5ok bl Jsb il 4y i ol
(P ) (5 ) (o) (o) sl C -
ooy Y Is0" vy ) Opegn clalé
ey N oA vev/sy ¥ obej
oeey - (A WA v oloj xygayen clale
oeven oees /N alAs ¥ s

VALY YV/AY Ve /AY a/-5 (£) &l ks >

Y ogsl cutS b o Ll is sy wls b
x5S ks BAP o IBA (5e)90 i) )5 p)S ke
Dsre Sildl & e oS dg dtwenl bz e
Oy Jlite g1 g (P JSS) w05 aiseiny 5 i
i i 9 (Goma ke ) Osasr Olie
0j9 M Gl A4 mie wsblite flae by

23,5 Wl Ll yd 5 ald ) G badigeiy) Sl

*—e —t g B4 BAP

(g orlibi Al digal ) 5 0

—8—3mg IBA+BAP

Wiz A g gy
et 8 el is e 3 8 s 8 gl

[P TERRERGHENLT
g
2

N 5o 1o0 Jloinl gl )3 (53 sine i 4y 0 H*
&) Gxe pas NS
» ks oad il ladgein) Sojy @l pl
9 IBA ogapon sl 3 25 (o) (sol> cutS amo
Ogesg e &S5lej g 0392 )5 +/V (ke 5k BAP
Gl pyS SYAL adigeifs) 35 (g 0dd plp ¥ (S pan
Owed (89 &S de Jbb > pl il adly g)b sxe
Sygon (bogeyge i pS ke S2) sy,
b (ublise Ghue (22 53 o) gy o Sl dwgn
A ¥ Jlee 5 0jg JexisB)S 15 s (ee /A

——1rrg IBA-BAP

—8— g IBA-BAP

aLs Era Ly gy

o 8 s (i 3 8 | 2

2 @l Aty S g 5 0g p (s e +/) ubline olie Jlasl (Jlse e 59,0 5 Jlgie 59, 0) Gloj glis 51 -5 S5
BAP,IBA 2l 555 La ¥ ) (sl slalacme
Figure 6. The interaction of effect of different magnetic field (0.9 mT) times (5 continuous days and 5 noncontinuous
days) magnetic field (0.9 mT) on fresh arllq Fé),/o\we EXLAfrican violetsin amediumsincluded 1 and 3
mgl” an

5 okl sdalie (aBlie gbs (eplply (Vo) cash
bgpe Ml 6565 pl 4 Conl Son 39290 Cliitue
v
el cuss oo s (F) o, Ken g SUT gl ow)y
Oldse Sy ladises RNA clale lie Lgw
ke Iyl g caol 0dgy sl sadiges | L (cunbline
L8l s cpiced sl Ll diuils e s RNA i
gy M) b Ller Ss5l8 Slasly mpl el
Ll o I3 mebliie ol om0 53 (sl a2l
o i 4 gusly 3 o sl STy ol clled e
I Bn sl G ) G w9 e
by |y uablize 980 laglae 51 Bgslo i l5S
S JUS ohg (Slis U 5 gl ol ST 4

5 Sl e Wl L aSGjokay il o ST L]

ol ol )3 puebline Sl ST (K36 e

g 08) el ) clatus claglie i) 4 ol )5
gl LIS 5 Sy el oy 1
boye oyl Jml sl isly 1 lojy sbvogys
Clie o &S cwl bl cldles bl .
S 21> 3929 slabal) (So5glgm BT S99 (ouurbliseg i)
Sy 50 1y BTl jerls 0 s Jelas el bl azl
Sldlae By ,d 3980 caw ] dgzg &Sl il
(VF) ] cunty slaze MalS o b g cgline guls alie
O 4 G LS aS" Wlodly Lo dgz g0 (sla yi)l3S
o dbml il (sba il Bl e oo lalS sei g
L byl glyce 1) oblS p oueblize (e bawgs
(P el g ol Ge Job e g5y

1- Electron Spin


http://dx.doi.org/10.29252/jcb.9.24.103
http://jcb.sanru.ac.ir/article-1-942-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 ]

[ DOI: 10.29252/jch.9.24.103 ]

V.9

WA s IVF oyles /W Jl /ucb)' okls C)'Lpl doliizg}y

oIl g oS LI GRIB cage a0 5 (V) ol
sl 0 1208 (1909 (9l Lama )3 o] S (s

o8j ool y publize claglie b )5k
Sl as cdS Bb Jg ol odds (asuie 585 jskay jein
elgsds Bl Al purblite (e (K025 L 55lee
Oloj ©de clie £95 5 B (LS plal 5 45 b
iy cnl )3 (V) 3l (S Gas Jelge b g jlows
2 eblite e Jlosl gloj e g1 (aalejl 5> (b
o (LS L) laodilS @lali jels pis 5 )pa>
rblise Gl Jlosl il glaglej ¢ IS joboay a2
28 gyoba el ke gl ol sl adiy olS
Cod (grugblize Glise Jlosl Sloj sl b jloss 51 (5
Gite > g fl o e 5l (B p2 g e Jlals o
Jlesl oloj 3 (2l 31 4ty ) olS )5 S dlass g
Ll g dald | i diwgml g diwgy (wblize ol
blyd o ob ol basals s 5 5 o5 s puSejlul
M0g3 e cppuin jl ublise plie (392 dtwgnl
s ooy pd o asals sl &S 5y Jbb > opl g
Cop 1) ol (p pltg daogl (ouaboline Glae Jloel g,
wablize lae Jlel floj cio by lis sals 09,5 &
bl domlS Jobo ) h) (slbodiiS pulaiS 3955 >
1y g Jsese > & ol Bl 098 siae 3929 L &S
g Gy Oogo 4 ol Bl Adhy olS gy A
GBI Jleinl b iyl (aljl pas duoy oo Sty (S5 (392
A3l ge of eatulil > U5 (655 ogle

Vol bae By bdigeify) SiS g 5e ol

joy & ©ad 4 BAP o IBA (y9e)00 yi) ) p)S e
W o /A (quboline (e (1500 5> Ay )90k
Vgl cutS baome Sl e (6) (e yobds 0,50 )15
Jles! izym 39 BAP 5 IBA - (190590 3 > (’)fz_rlt‘f"

YL e jols )3 g dlwgy Ojgar purblise
039 $9) S)Psiae g e S (A )3 p )5 LeY) u}")&"’
5l oolatwl day oo S 4 cplply cuilh ladiged s, on
addh 2l p el gk Slgoe (oublise i
Py ShosiSedal Bpas all 4 e ol S
248 2905 oy Glpier S pskr 298 S b
il i Lulyb 3 HblS plo (sl o belSiyloj] b
O3503 pbgy  ogMe U 33,5 edlatwl uublize lie
ol R3Sl el ) 4 s o polaol sloac>
e hager @ S8l CuS pgwye laghyy b by
)

) ‘55!:,..@ 9)5~MJ

B it 09)5 oKnlojl 5l Sla S Alaas (Bl
2 g colo cas 4 Lo Gl plus ol (8 0uSish
Jeoxy pa85 cublize ol Wao olSiwd (b 13 Las]
Sl e

ot died (S SI L el o8 U oyl 4y b lise
b ol Jobe (90 S g 0sd L UK
Dl 5 ke GBS 1 it g Sl U 3 Shes
Ul 3 Slas gy 3 e slp (S SWy e
900 Lol b a9 jb g (2 )8 U o b g
S & iz s img J| Job @l @ g b V)
O e el coge publias (e & sy
b &S conl odds azalS sl o158l el g ol pundS
2,5 0B lgi o0 ggdge ol G slagiagh
igoyen 181 s cpl )3 odel Conds @l 4 4y b
2 abliie plige Jlasl (Sloj @l jla > S ol
Ol LS & Cos dtwgnl g dlwgy jgy &y Olej 90
oS ol S (W) oK 5 5 ol b oS ol ol
ol 5 (V) o )Kea 5 Alikamanoglu o psld Sl
dusy oo Hla3 4 el calle Paulowinia tomentosa
sl pam p ()b bliie glagliee U
Rl g Cop p ol 6 Gsbojl @lS )
(R) 3565 oo ool 0LS )3 e 5 T oilab )
Oleg wli & glgie ) Sy oy GBI
a2y slp & alaiygS I S Olysa on 295
sl Joy).n ol AEI)I MLM oo Cuze il
Lo @x d>9>v.>9> oo a5 | J»'a». ol o
(oyiygemsly g locaoy da U Jio) () slagSdge
G Gk ol g adle by juin Spo ]y by
% 2on ol G ez S1L(1Y) 25 45 Sy05
Ca '—ICRS odls )l la yimgh zols 5 Asb o CA
LSy 0 ueblie lie S )5 55 )8 5 jle S
S @ll (V) o, Sen g Alikamanoglu uisgs, 5
Paulowinia tomentosa oL cély cuiS 1) (aublize
Cluogad (S > il b 4 Cous 45 23,5 ()
bl (o)l hme BB Sy olaws g Sl 59 dler
Sy cillas pols jimgh zls b as
2 p Sk VLol b ladisain, S50
2 diwgy Cygo 4 joy O lody oS BAP g IBA 5092
ssbods 2zl L5 Mud Lo +/A ublide (e oy
P eSke ¥ sl e sbadigein) I Gia )losine
039 290 3 Eyo9e (nl 9 391 BAP 5 IBA (190,90 yiJ
olS 5y Sid (g g alie 35 ladigen, S
039 oilejl opl 5o il il wo b puiiis dlayly Wlg5 o
Obe sless 93 3 53 (9092 5l )5 e ¥ laiore )3 Sts
\Jaou)a,mlsdmlf,mumwwbt#
Ay 0 ).‘a.u Wl O uw‘)ﬁl da b & G P)SLA""
23 polie oMol 5 Cla ccuwslio ublise (i
oty daute |y oS (s itiwed slacllad g 00ly iul5l )

1- lon cyclotron resonance


http://dx.doi.org/10.29252/jcb.9.24.103
http://jcb.sanru.ac.ir/article-1-942-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 ]

[ DOI: 10.29252/jch.9.24.103 ]

A ol 3T Adiy digeiiny matume (2l5pl8l p oublise ol 3l

&b

1. Abaszadeh, R., M. Masumiyan, S.H. Sarami, A. Zenuzi, A. Nouruziyan and F. Sadatmirsafi. 2014.
Study the effects of electromagnetic fields on phenol the amount Production of Aloe vera. In
proceedings of The 3th conference of El ectromagnetlc engineered (COM) Iran, 3-4 Des., Ministry of
gcience), Research and Technology scientific and industrial research organization in Iran, pp: 1-6 (In

ersian).

2. Alikamanoglu, S., O. Yaycil, C. Atak and A. Rzakoulieva. 2007. Effect of magnetic field and gama
radiation on Paulowinia tomentosa tissue culture. Biotechnology & Biotechnological Equipment, 21,
49-53, Retrieved 30 January 2016, from http://dx.doi.org/10.1080/13102818.2007.10817412.

3. Arbabian, S., A. Majd and S. Salaripour .2010. The effects of electromagnetic field (EMF) on
vegetative organs, pollen development, pollen germination and pollen tube growth of Glycine max L.
Cell and Tissue Journal, 1: 35-42 ﬁln Persian).

4. Atak, C., O. Celik, S. Alikamanoglu and A. Rzakoulieva. 2007. Effect of magnetic field on geroxidase
activities of soybean tissue culture. Blotechnolog]y & Biotechnological Equipment, 21(2): 166-171.

5. Atharinia, M., M. Nori and F. Ghanati. 2009. Effect of static magnetic field on certain physiological
and biochemical features of Cicer arietinum in vegetative growth phase. Pajouhesh & Sazandegi, 80:
62-74 (In Persian?(.

6. Celik, O., C. Atak and A. Rzakulieva. 2008. Stimulation of rapid regeneration-by a magnetic field in
Paulownia node cultures. Journal of Central European Agriculture, 9: 297-30412.

7. Kato, R., H. Kamada and M. Asashma.1989. Effect of high and very low magnetic field on the growth
of hairy roots of Daucus carotta and Atropa belladonna. Cell Physiology, 30: 605-608.

8. Khoshsokhan-Mozafar, M., F. Ghanati, H. Zare Maivan, P. Abdolmaleki, K.H. Khorrami Shad and M.
Vaeszadeh.2006. The effects of static magnetic field on the metabolism of certain phenolic compound
in red cabbag (Brassica oleracea L. cv. Saccato). Pajouhesh & Sazandegi, 70: 63-69 (In Persian).

9. Kordas, L. 2002. The effect of magnetic field on growth, development and the yield of spring wheat.
Polish Journal of Environmental Studies, 11; 527-530.

10. Liboff, A.R., B.R. McLeod and S.D. Smith.1989. Rotating magnetic fields and iron cyclotron
resonance Journal of Bioelectronics, 8: 119-125.

11. Paeez, A., F. Ghanati, M. Behmanesh, P. Abdolmaleki and B. Nahidian. 2012. Comparative study on
the effect of static and electromagnetic fields on the some physiological properties at vegetative stage
of wheat. In: Proceedings of 1th national conference on plant stress (abiotic), Isfahan University,
Isfahan, Iran, pp: 1-3.

12. Paul, A., F. Robert and M. Meisel. 2006. High magnetic field induced changes of gene expression in
Arabidopsis. Biomagnetic Research and Technology, 14: 103-7.

13.Pazur, A. and V. Rassadina. 2008. Transient effect of weak electromagnetic fields on calcium ion
concentration in Arabidopsis thaliana. BMC Plant Biology, Received: 26 November 2008, from
http://www.biomedcentral.com/1471-2229/9/47.

14. Rajabbeigi, E., F. Ghanati, F. Sefidkon and P. Abdolmaleki. 2007. Investigating the changes of
essential oil of Ocimum basilicum L. in response to electromagnetic field. Iranian Journal of medicinal
and Aromatic Plants, 22(4): 341-350. ] ] ) ]

15. Sadeghian, S., Gh. Ranjbar and K. Kazemitabar. 2014. Consideration and selection of suitable
Hormonal Composition for in vitro Shoot Regeneration and propagation of Ocimum basilicum L.
Journal of1Crop Breeding, 6(13): 40-48 (In Persian).

16. Tahmasbe, A., M.A. Asghari, O. Sofalian, H.R. Mohammaddoust, C. Abad and A. Rasoulzadeh.
2016. Effect of osmotic stress on some physiological characters of wheat cultivars. Journal of Crop
Breeding, 8(19): 112-123 (In Persian).

17.Van, P.H., J. Silva, L. Ham and M. Tanaka. 2012. Effects of Ipermanent magnetic fields on in vitro
igjurgovgtzh5 02f320ymbidi um and Spathiphyllum shoots. In Vitro Cellular & Developmental Biology Plant,

18. Yaycili, O. and S. Alikamanoglu. 2005. The effect of magnetic field on Paulownia tissue cultures.
Plant Cell Tissue Organ Culture, 83: 109-114.

19. Zamiran, A., M.R. Maleki and V.R. Safari. 2011. Effect of magnetic field on seed germination rate of
Zinnia. In: Proceedings of 1th national congress of modern science and technology of agriculture,
Zanjan University, Zanjan, Iran, pp: 1-4.


http://dx.doi.org/10.29252/jcb.9.24.103
http://jcb.sanru.ac.ir/article-1-942-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-14 ]

[ DOI: 10.29252/jch.9.24.103 ]

Journal of Crop Breeding Vol. 9, NO 24, WINEEr 2018 .........iuiiiit it ittt et et et et ettt et e e e 111

The Effect of Different Magnetic Field Duration on Direct Or ganogenesis of
African Violets (Saintpaulia | onantha) In Tissue Culture Medium with and
Without Pgrs

Masumeh Rahmatinia®, Hosein Moradi?, Vali Allah Ghasemi Omran® and
M ehdi Hadadinejad*

1- Graduated M.Sc. Student of Department of Horticultural Sciences, Sari Agricultural Sciences and Natural
Resources University
2 and 4- Assistant Professors of Department of Horticultural Sciences, Sari Agricultural Sciences and Natural
Resources University (Corresponding Author: moradiho@yahoo.com)
3- Assistant professor of Genetic and Biotechnology bnstitutefrom Sari Agricultural Sciences and Natural Resources
niversity
Received: October 16, 2016 Accepted: February 26, 2017

Abstract

To study intermittence of duration of exposure to magnetic field or MF (0.9 mT) on direct
organogenesis of African violet explant in medium with and without PGRs these experiments

erformed. First experiment performed as completely randomized design (CRD? with three
evel of MF exposure (_Fontrol, 5 day continuous and 5 day discontinuous) in PGR- free medium
included via 6 repeat. The second experiment performed as factoria in CRD. Factors included
auxin and cytokenin as two PGRs in 1mg Lit and 3mg Lit IBA and BAP levels and 3 levels of
MF exposure as well asfirst experiment with 6 repeat. The results showed that explants exposed
to a discontinuous MF with and without PGRs produced the hlg?hest shoot number (7.08) and
the lowest number was produced in the control (2.35). Plantlets length was not affected by the
MF but it was affected inside of PGRs. The leaf number in the continuous ﬁA) and
discontinuous (4.7) magnetic field was approximately doubled in comparison with control
(2.77). The fresh and dry wel ght revealed better values in the MF discontinuous (0.49 and 0.03
mg) than continuous $O.35 and 0.02 mg) in PGRs-free medium. Results showed the fresh weight
of plantlets was signiticantly higher for 1mgl-1 PGRs than 3 mgl-1 PGRs, when exposed to 0.9
mT MF for 5 days continuously, as well as for dry weight. It seems that the MF as a light
abiotic stress can simulate the cell division and elongation and eventually the plant growth.

Keywords: Explant, Fresh and dry weight, Stress, Saintpauliaionantha
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