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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.) ,lpaieen oSy 5 55 » oaablis glaglow 5 Sis it ralaw (iiSen s 51-0 JSo
D105 g yls gme IS 0 mhans 10 5SSl (03] uleol s oS e slad > sl sla il

Al Job g ¥ (i
VINY (Sl b a5 039 cn b i el lis Ay 5 ()39 0 (emebliie lae (b2 5 )kl glam iiSen 3l
S ol s gyl cire Dol b ylens polo b aS 09y qubline (lawe g g glac 0 cud BT A e 4 bgy e oS

OV¥


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 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1401.23.4.2.6 ]

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

1Syl b 6 s sine b5 45 (o, TIFF) st 20Lie S5 T 5l 50 b 8+ o 5 ) 5 333 olis
sl St il polans 1 ripan 5 S50 ol (LS S VD 5 (gl 5o b i 5o a7 el
oS b 55 Ofime S 3 sl m b BT )+ g a5 YY) (uSin b o e ol ol 4
ol ade) Job 2 emblie o Lz Samls (V JSL) ol osaline slas ;e o8 7 7o jlass )0 e gl V-0V
38l Sad ¥ e 5 4, e (2505 5 Gnsilr TV/FAY St VIO s 4 gy 4, e e it o
S 5 e ) SIS GalS o (Y UKE) ol ol dali Lt b (g o sine oglis 45 (el Y /F5) wt
S Sl Qi e rals aly; wb) (S 5 Gl h ey 0l Codgase ) az gl L oS Sl oud asiie
5 ol il olol cglaisly s slo, xS 51 (S aSil @ dzgi b g andly Jlis @ | laaisly uile, Ghals
S5 4l 4 4z g5 b rizmen (FA) wuboo (2alS ady; 0 Soled ) il 5 hals g o wd BB O rals b aes
adyy Wy RIS s 85 e b a0 bl sy o0 S 4 V) 05105 (g3 0L okl Ty o lgpaien
@l il adey 05 ln esthe @lal Glies wslasyio codyl LAY Sla vy oo @ Gl ool oags S
B 008 G 25 o8 ol i (S (25 o (510,85 g LS STy gy p (V) ) Sen 5 Aalipour slaimg,
bl 5wty Jsb g alle Jsb stalojl )0 cdls (o O (slgimme o Si35ls8 50 sl el s, o i
S8 2 emablise (oo ;5B L BLS IS (alite slah 155 (V) bl (mals (Sas s il BIL Gl o aidl o)
59 58 5o ol sl Gl adgi o gmmblion lage a5 Cosl ouls (asie Jialex b j0 GlalS jo o ls 0g>g Ay,
L 5 GHEL o5 a8 isb 5 o] (b o b 5l G 53 Slpn (a5 5 S35 ez o
ol g il S yob o alsi o (SIS o150 (sl s Ly 565 b oSy (sl JIS50],
et oo IS 3 5 e 55 el 8 (oL i i g ot 055l ol U ol e
5 By il ladils Sjailer r pmeblite lise S OFF) oK 5 OZ6l o _ingly ;5 (FF) S o o2l s |, T i
Oldee (orre 3 by (Gialex am jo bl Aty Jsb o 0l jasie g Wl 8 (awyn 990 Jledls w3,
Ay 03l pmabline Glae Ol 3H(FF) ) 5 VaN (puzen.og dall 09,5 jo o Jlils 31 i ol O wndolise
Rl L aS wisls (5155 5 wols 18 (o) 3590 slatend (49,0 Ll 2B )3 005l g pold Sl 5 a8l (sladigeisy ) s

8L AalS ata; 5 0y (s b punbline plase Dud

. BoT
B15T
B3T

)y ¥ 039
Root fresh weight (g)

O P N W b OO N 0
1

100 % FC 80% FC 60 % FC
S gabw
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.

(Calendula officinalis L.) jlpdiaes ais, 5 059 » omeblze sloglan 5 (Sas calise zobhw (uuSen,y -F S
0,05 (5,18 e WS B mhans 40 ,SSls (g3 wlal o oS i sladd > sl ls sla Sl

OYH


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 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1401.23.4.2.6 ]

A B
S 25 - w 25 1 a
b b
20 - 20 - [
e
=15 15 -
F
e
-061 10 7 10 b
o
o
5 5 -
0 0 IR Ll RN
100 % FC 80 % FC 60 % FC 0T 15T 3T
S gabw wablito (yluo
Drought levels Magnetic field

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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