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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.
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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.

(Calendula officinalis L.) ,lpsaiee 085515 e 5 cmabliae slaclise 5 (Sas alise Fsbw (iiSen,y -1 JSG
RYIRY Lg)L)G:_M ) Ve AN C.Ia‘u 3 Sl ‘_’9&)] ool oS i glacs > gl s sl Sile

Jebro Lol juud g S
b olaems: ;S Gl n i 0l Ol SlhuemssS (liee y mebliie Slas 0Lz 5 olel gobw (1Sen s bl
2o b aS 0 Mas VO pugbline Lz 5 slas )0 287 70 Jlos 4 bgpe 5 Gj9 )5 2 S e VE0F (K0l
2509 S 2 eSSk VAT (oSiloo b 5 Slhaengn S Gl (7S eizred 1o 0l ()15 gime Dolis o Lo
TV s sas wdsliwsds oSl plo b aS ol saslive pwabliae b > y9ds g slas e cudylb ) v les
e ) g5le 51 S laieds (6 joml pudass (Vo JSC) olo liad (g5l pime Dglas s ¥ bbbz o)l > g (slac e c0d )b
5 Lozl uilo,g5 Lais 4 joeie wlgica Jolone Slge ot o 51 a8 cansl o a1 5 a5 )3 (Sdd 25l o oS
59 ‘_,’l.al O (6 ol GLQOA;;SMJ&;I Olgeds bl jumg S 0g ;’j ol le sl o QT 4 iy LsLbAL.g.T)é
Ol B L ol gt j0 (FO) o)l (K 2LS Cdl g 4555 @ bl juw e ,S (g9, S i Bl olS pedgilie
Lyl ol Glidl cpl cde «((VA) Hozayn ols olis 1) 2e5 BB (iul38l 50 bl joueg S Jlade o Sas il O
(510 s 31 50l Sl 5500 sl (50 s (558, W a0 5 Jolonols slolagmge S 55 il (S i
Slawd 55515 03T (g3l ld S @ 59,5 5m s liee al8l g Slge JEl Cs s EalS ) Bgi (g gt et
slid cblis oSy slaarsl Luilug,es Lais cel O o Jslre slaclamgr S Gl (i Lalys o ol i)l sk

Oraee .S o (5 5ol 1 S 5o 51 0L 55 3590 (65,31 (ol o 51 (pizman w05 o0 Sy p 55 5l 6505k 5 (slansly
Slems: S liee Glalidl S8l SRl Dlpaamgy S i JS 5 (Sas G Gl L oS disls 1S (VY o Ses
B 5l (Ko els pged (G535 gk @l b 4 V) sl ot )15 s Lgaiell S (St dle 25 50
Q5L olg0 0 ik cole Jlois! (malS s 4 Wl o smblise lone 3l cou Joloe slaclammgs S i3l
S i 08l 8IS 8T Jslowo (Slal a5 5 S Glie 2 S e s S 3l (guablide s Canl (Sos
Jeily Lt 5 9380 e Ll )0 Jelome (slaaid Gialisl Lol 05 o0 & 50 (5 5std slojlu i 5l ool b
Gl iegh zuls (YY) o)l a5 Cgllas o jo lasl 4l puadglo Glp |y 095 Slae 9,5 0,53 Wilgi co ¢(§ oml
ebortion slaasls S g0, Old 6l g bl glage Blite Sl cwyp 4o (YY) o] Ken 4 Jalilzadeh
Geen @l b aS cdl Gl Jelxe Dliaemen S liee qpuebline Glage b jles cod GlalS o ols plas lppadees

OYA


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.4.2.6
http://journal-irshs.ir/article-1-601-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-29 ]

[ DOR: 20.1001.1.16807154.1401.23.4.2.6 ]

e i 58,50 (Sla Sy g eboliie oo T

Ol 38l mblise o jlews o ploly o Jelore wiB 50 (V) o)) g Abdollahi gl bl 55 0)ls Slgan 5935
<dl

1600 - 0T
1400 - B15T
1200 - @3 T

1000 -
800 -
600 -
400 -
200 -

Olyaap gy S

Carbohydrates (mg/g fresh weight)

100 % FC 80% FC 60 % FC
i gyt

Drought levels

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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