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Effect of Magnetic Field on the Morphophysiological Characteristics of Pot
Marigold under Different Levels of Drought Stress
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Table 1. Physico-chemical properties of the used soil.
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Fig. 1. Effect of drought stress levels (A) and magnetic fields (B) on the pot marigold (Calendula officinalis L.)
height. In each graph, means with similar letters are not significantly different at 5% level of probability
using Duncan test.
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Fig. 2. Interaction of A. drought stress levels and B. magnetic fields on fresh weight of flower’s marigold
(Calendula officinalis L.). Means with similar letters are not significantly different at 5% level of
probability using Duncan test.
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Fig. 3. Effect of A. drought stress levels and B. magnetic fields on flower number of marigold (Calendula officinalis
L.). In each graph, means with similar letters are not significantly different at 5% level of probability using
Duncan test.
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Fig. 4. Effect of A. drought stress levels and B. magnetic fields on flower diameter of marigold (Calendula
officinalis L.). In each graph, means with similar letters are not significantly different at 5% level of
probability using Duncan test.
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Fig. 5. Interaction of drought stress and magnetic fields on leaf fresh weight of marigold (Calendula officinalis
L.). Means with similar letters are not significantly different at 5% level of probability using Duncan
test.

«(Calendula officinalis L.) ,lpaican oSy 5 o5 » smablise oo 5 (Sis calisee polaw (iuSen s 51-0 (S
0,105 (5,18 e WS B mhans ;0 ,SSls (g3 wlal o oS i sladd > sl ls sla Sl

Aoy Job 9 ¥ 0i9
VY 5uSSbo bt 5 035 oot o lis a5 035 0 (smablione Glase 0,2 9 6okel zolaw (2aSen
Cr e ol lid (6518 gire Sglis b )lens pls b aS 09y cmnolins (s gy g slas 0 S8, A las a4y bgy e p )5

A



- S seSsEs50 Sla T s smliio e ST

Sl nlo b 5lo sne Dol a5 (5 V/TE) 0l cvalie s ¥ g (slas )50 <o)l 7 70 Jlod jo 4o 5 (59 Oliee
o st (S5 e ol | e (5 JS2) ol oL L3 VB 5 shien i P+ st st soalms
Olee b 5 Ol 0 eS g slasy 0 S8 TV e e 4 by po gl YY) oS0l b Jobo 00 5 G el (LS 4
DL 4, sy comeboliie s ol 51 ol (V S5 0 sunbice glis 0 b B 7 5+ e 5o sia st V10V
36l S ¥ a3 &4, s (15 5 Gingstln YYIFA) SLas V10 Lot & by 4, g olime it
S 1S jlad ) Sl el e (Y SE) ol las sals Jles b gyl pae oglay a5 (e il Yo /PF) ol
3 S Ol Qi b oe Rl ks ad (Sid A5 GBI L ity o) Cudguze 4 4z L a5 Sl oud el
5 sl (Bl olol (ISl i sl S6 5l (S aShl @ az g b g anils JLis @ |y baisly il shals
U5 Sl @ az g b prizeen (FA) wlioo (20l 4y wd) Solid o il G1als g o piwd LB Ol el b as
iy aby Rl s oly5 Syl a0 (55lal sy e I 4 (V) 0I5 93 b ol )l Bl o Jlesadaen
S adle ady; ab; 6lp oslhe 5kl Gl cslae e il LAY e ey o Sl 4 Gl plo el 0y S
50 aas T i a5 ol olas Sias i Cou (gl g e ol 23Sy w0 (1) ol S 5 Alipour sls g’
e J5 et ol 5 45l Jobo talafl 3 s i T slgiomn  Saiglstsge csla iy e, A, 1 i
sy 5t el gl b B s islize ol ) il 2als (S 2 (il gl s ey
5 od 0 ST sl o]y adg o (pnbline (e o5 Conl oals (sl Giallsr Sl 0 (el 50 01 vy 4l
BLsyl 5o sl o)lsns o sb g pyrwgail (o G b Giallsz (> 50 oo (ol s 5 05 g0 (Sl >
ol w3 Ll S s s g e 1L o sl Lo 35 b oS30 (a3,
e & s Sl 5 355 e 5 bl o AL aat) (o gl o sl ol b ol (i
5 S ooly slaails Sjailem 5 wablioe lace SIS (YE) ) Sen 5 Ozel « imgsy 10 (FF) aiS o ool )81, O e
Ol o yre 5o bty (Gralez s o aJlls ady) Job a5 0l jasie 5 woby 18 gy 9550 Sl 0,
by 2 aodls psblie lse ST (F9) ) San o VAN «paizean.og al 09, 4o b Jleils §l yides ply O ocboline
Ol b aS a3ols (155 5 wols 18 a0 y5e (slaiend (yg50 Laylyd jo 00uS )l g polid Sl IS aBles sladigassy; aty

28l malS ady; 09 (Abe yebas (emeblite Glae Dal

BO0T
B15T
3T

bc bc

) P 039
Root fresh weight (g)

O P N W b~ 01O N

100 % FC 80 % FC 60 % FC
s.'»' c,h‘“

Drought levels

Fig. 6. Interaction of drought stress and magnetic fields on root fresh weight of marigold (Calendula officinalis
L.). Means with similar letters are not significantly different at 5% level of probability using Duncan
test.
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Fig. 7. Effect of A. drought stress levels and B. magnetic fields on root length of marigold (Calendula officinalis L.).
In each graph, means with similar letters are not significantly different at 5% level of probability using
Duncan test.
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Fig. 8. Interaction of drought stress levels and magnetic fields on total chlorophyll of marigold (Calendula
officinalis L.). Means with similar letters are not significantly different at 5% level of probability using
Duncan test.
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Fig. 9. Interaction of drought stress levels and magnetic fields on carotenoids of marigold (Calendula officinalis
L.). Means with similar letters are not significantly different at 5% level of probability using Duncan
test.
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Fig. 10. Interaction of drought stress levels and magnetic fields on carbohydrates of marigold (Calendula
officinalis L.). Means with similar letters are not significantly different at 5% level of probability using
Duncan test.
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Fig. 11. Interaction of drought stress levels and magnetic fields on prolin of marigold (Calendula officinalis L.).
Means with similar letters are not significantly different at 5% level of probability using Duncan test.
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Fig. 12. Interaction of drought stress levels and magnetic fields on phenol of marigold (Calendula officinalis
L.). Means with similar letters are not significantly different at 5% level of probability using Duncan
test.
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Research article

Effect of Magnetic Field on Morphophysiological Characteristics of
Marigold under Different Levels of Drought Stress

F. Safari and M. Salehi Salmi?

Despite of physiological and biochemical investigation on plants responses to drought stress,
many plants, including calendula, can not cope with stress through internal mechanisms.
Therefore, the aim of this study was to reduce the negative effects of drought stress on calendula
using magnetic field as an environmentally friendly method. This experiment was performed
as a factorial (2 factors) in a completely randomized design with 11 replications. Factors
included tree levels of magnetic field (zero, 1.5 and 3 Tesla) and tree levels of drought stress
(100, 80 and 60 perecentage of field capacity). The results showed that with decreasing
irrigation, morphological characteristics such as leaf fresh weight, fresh weight and root length,
fresh weight, number and diameter of flowers, height decreased. The magnetic field factor was
also significant on the properties expressed at the 1% level. So that the magnetic field treatment
was able to increase the fresh weight of leaves at the irrigation level of 60 % of field capacity
and increased the fresh weight of flowers at all levels of irrigation. Treatment with 1.5 T
magnetic field in interaction with irrigation levels caused a significant increase in total
chlorophyll, carbohydrate, proline and total phenol compared to the control. However, 3 T
magnetic treatment did not show a positive and significant effect on plant traits. In general, the
treatment of magnetic fields by creating resistance mechanisms in drought stress conditions can
replace chemical methods that have adverse effects on the environment.
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