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Investigating the effects of magnetic field and salicylic acid on Melissa officinalis
(Lamiaceae) under UV-B stress
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Abstract. Effects of ozone depletion and increase of UV radiation have been studied by many researchers. The aim of
this study was to investigate the effects of UV-B radiation on Melissa officinalis L. as well as the impact of salicylic
acid and magnetic fields in the reduction of harmful effects of radiation on plants. The Melissa officinalis L. plants were
treated with 28 £ 2 C° for approximately 60 days. The light intensity was 150 p E m™ S™" and the light/dark regime_was
16/8 h. UV-B treatment was applied after the six-leaf stage for a period of 15 days and 20_min every day. Salicylic acid
(1mM) was daily sprayed on the plants after the six-leaf stage for one week. Magnetic field treatment was applied for an
hour with intensities of 0, 40 and 85 mT. The results indicated that the UV-B radiation led to reduction of root and
shoot dry and fresh weights, and root and shoot elongation. The radiations also reduced the content of photosynthetic
pigments (chlorophyll a, chlorophyll b and carotenoid), sugar and soluble proteins. The phenylalanine ammonia-lyase
activity and UV-absorbing content compounds increased under the effect of UV-B radiation. The results showed that
treatment with salicylic acid and magnetic fields reduced damages to the plant due to UV-B radiation.
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Fig. 1. Effect of salicylic acid (1 mM) and magnetic field (40 and 85 mT) on shoot (A) and root length (B) in Melisa

officinalis under UV-B stress. Different letters in each column show significant difference at p <0.05 by Duncan’s

Test.

Sl U a8 ook ga 53 Lol 5L dals 0lalS & oo
OLalE o s 30 IS 55,8 Ol s s s ok e o
UV-las rT}S Dles 3 als OLES (g yls dme il 31 dalis
o S b J55087 58 Jo550S7 0 e el Sl LB
DL (53 tne Gl G815 45 33 a ole5 4 Jos!
Sl Pl pe Dl 95 e s eblie Olie Jleel Lsls
els5 Jlasl s ol 0L & Cos b sa J35 JS7 1 e
50 et L sl 53 25 5 b prbliin Olos
2345 650k 9315 OLad Hls gme fl530 55 Rl b g
Jlast UV 25 s 0lalE 3 o e sdalin ¥ S5
23 Cmil g 1y Jed g IS Ol e ks 93 8 53 cebliae Olde
PN P R B PRR TSN - PRINEATNK QR
s ol sme ol Sl r1,: Jles!

Skl of en 0 UV sla g U bl jlas lad goi 53
:}_'J_mfa.l_':}_'juul.fc\_'wd@\f I Hldas Al
O35 ol 3l o ge D 53 8 53 (ceb i Olie Hlas 2y
O ol Jlael s dals lag o o it 5 5
Syl 5059 05 Ddd 93 a B raulp g g cwblias
a3 gy dald Hlad Ao 3 ) LIS 5 (o A5 )
S 3 a3 B I 5 5 peblite Ol ol 5 Jles
i Jlesl a Sl (Syla tan sk 4 |y 6Kt 035 Sl
Sbed S Jlad nl (s s (11 Bl b 5 ol

sl olas ‘_;)\:6:» u,i.:nlf Jalls

S gl S0 35 5

by (CIY JSa)a Jbs JS Ol o Sy s bl
Sols ne Sials UV-B ‘_;LA}JJLJ,;‘U@J(&J\‘ Jg.i)



46/%5 Nova Biologica Reperta 1 (2): 40-56 (2015) Feo 08 1Y 3ylad ) al> s pele )0 g glaasily

B A
L6 - mOUY S mocuv
ab
4 | ¢ bc
12 -
) 2 d :
3 23 1
N H
408 - .
3 7, |
“. N
=04 - e
N
0 - 0-
Control 40 mT 85mT Control 40 mT 85 mT

.UV-B,;,TJ:;;c,_,,;H,,?g)gu‘gt__fﬁ(mai;.;,@);o;,w,(Mg,a/\a,m@,_bua.ouﬂ(ﬂfg,a\)@\wu,;‘u-vJi,z

Az S50 0 g03T 51 eslizad b ls ime Soslis (glls o gliza g (S5 (Sla 5 S0be (gt a5

Fig. 2. Effect of salicylic acid (1 mM) and magnetic field (40 and 85 mT) on fresh (A) and dry weights (B) in Melisa
officinalis under UV-B stress. Different letters in each column show significant difference at p <0.05 by Duncan’s Test.
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Fig. 4. Effect of salicylic acid (1 mM) and magnetic field (40 and 85 mT) on total carotenoid content in Melisa
officinalis under UV-B stress. Different letters in each column show significant difference at p <0.05 by Duncan’s Test.
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Fig. 5. Effect of salicylic acid (1 mM) and magnetic field (40 and 85 mT) on soluble sugars (A) and proteins (B) in
Melisa officinalis under UV-B stress. Different letters in each column show significant difference at p <0.05 by

Duncan’s Test.
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