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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.

lages » s (Calendula officinalis L.) jlpaioes ais; Job 5 cmblise slaglons o 5 (Sits cilises polaw .l 1356 -Y JSs
5,105 (5,ls e BT B mhans ;0 SSls (g3 el o oS i slacd > sl sla il

baded, U g 5 Judg 5
eSlen b IS 915 Gl 5 Gt o0l 0LaS U e85)lS (e g2 gbolisie e 5 ()Ll 05 ot (2iSan 0 il
Lo jloss nlo b aS w05 Mad VO (pucblise L,z 5 slas o a8y UV e lod & bguye 5 039 p5 52 05 ke YITO
L8 et 30 5 035 5 R eSSk M 5Nl b S 8905 (e (nieS uizme 2l LS (gl e glis
ol 5 olel Blize sl iSeny Sl @l (A JS2) wb saelin S ¥ publiie (lz 5 las)pe cud b
Ao bogire 5 039 05 2 p0S shee PIAD 02Sloo b oo )5 (e (2 Gt 010 L a9, e 52 mmbolito
Ol g slaeyre Cudy BTV e L b (5)locime SgldS 3925 (nl b o092 Mad VB (qucbline (b > 5 (slae 50 Syl
03905 2 e ke VAT nleo b loadais S (lime (e85 039 055 32 005 (koo P10 +) Sl S V1D (punibliis
ol g slae e cad b T Fe slales b aS wl cdmlie s ¥ cwebline )b > g slac,je cod b7 £ e o 5
ool (A UL csl o pme WS purbline Gl e s sl ie by T P Lo 5 NS VD purblise
2l Gl GRalS el onds (5)l8 (il slagtalejl o (Sas i cod GalS )0 Weagds IS s Jds)lS slyime
Slom ! Colad Gl g (5emST Jb sloaisS awgi Jdg)l5 GgealannSlend a4 byyje (Sis i cow plS o
AVY) 2bligo 035555 mudelin 3 Je30 Sl 3T Cellad 1ot 1 50 (pizman 5 S 5l ()59 5 Sazme JUil Dldg IS
W g7 Sed et SedllS b LSl (o B A Wilgioe (AT 4 el SlaaisS Jids 1S (e RS
elS LaailaSs ) glgiome S oy (al3l (Sid 25 Sad 4z e adl LSS s (MBI 5 leepSS) g
O 3z Gl LB gl go w85 e (5 98 Cblix pailSe Glyiear D 98 J39)15 e ol oS oo oy s 5tA
OieneST JUB sl ados byt (St A plas daalass; Sl S5 aiules Cblax oL S (5wt g0 |
Cogo Hpbaind olS (59, i i Sde SVeb Jlael a5 canl oad Gl (YF) 005 o Syge saudeSS Laé o
Jeds)lS slyome (S (a5 a5 wols Las (FF) o Sen 5 SU a5 (2alejl 5o ((F) wd wgi S (aal3dl 5 s 5 Shals
1y asdes, IS 5 S Juds I8 slyiome (qumbline lage Jlags a5 ol plis pol gy 5l ol @l (o) 2 0l (a5,
Jssge (cmsblise olom a)ls (casblinally (olss (adlgl5 Glaailsss, 5 (2LS loaisl 5l an ol 2l

N4


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

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1401.23.4.2.6 ]

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

&5 ol Jl ceely 5000 YU (5550 Elsl ;500 Ay (cmnbliie i JSUd i s 5 032 0 1, g oUlss
Ol olys s bl cmabline lawe 040 oo o] ass JLad a0 g (2L slaaisl o , Ko slo,lislo 4
comabline (sl sl So o0 Sl YY) 09d by IS (slgime Lialidl el osle co ool cmubline O cpl g 8,08 1,
Je35,AS o ln &5 mseie Gm Jeplsiear Al 5 g sgme Rl 51 (SBU Sl (S (s tmsi Sloo S,
Ggize 5 Hialidl a4y gy e el Soe gl sla Lo 51 iU Jdg IS sleo S5, clale jo golidl ioran 005 o
S 5 YaNg ilej] slosily b ingy ool alis V) 85 gn Jiba IS s S5 4y e o a8l oL ol ez
5o sls molEl ) es 3zl U5 Jude IS slgiome cwmblise flowe lojlas a5 w8 Lo olin] 0g (gamen (F1)
Slgize « Sy w455 BB b s ¥V cwcbline ol W aS wo S 5,055 (F) o) SKen 5 Agustrina isle;]
sglae Ol 31(FF) o) S g Van « caossy jo ols [iulidl clals 51 gy 59, YA 1) Jald sloasen 5 g S iy IS
OIS g Wl 18 (s pdyge 1) (BB oSl 5 pold Sl S5 slao Ll (sladd (49,0 A (oeils (pbline

aiols olial ]y ég S slgiome gudoline slalons a5 aioges

4 - B0T
B15T
3T

5 JBgls

Total chlorophyll (mg/g fresh weight)

100 % FC 80 % FC 60 % FC

S gyl

Drought levels

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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