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Effect of Multi-walled Carbon Nanotubes and Salinity Stress on Morphological and
Phytochemical Characteristics of Satureja rechingeri Jamzad In Vitro
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Table 1: ANOVA of the effect of salinity, carbon nanotubes and their interactions on Satureja rechingeri seedlings

Slaye (5eSiles
Mean squares -
el 5yss . Job L . I Syeis lie
oo el Sas g5 | oL o els | Swon syl b6 S0V
Aerial part drv weiaht =9 Shoot Root fresh Root Root df
part dry weig fAeL'fﬂ p'ar': number IShOO': weight number length
resh weight engt
21.26 83.41 0.04 0.02 0.04 0.08 0.03 3 S
Repeat
1770.8%* 22933.9%* 3.49%* 8.63** 17.92%* 19.17%* 11.73%* 3 Sl
Salt
47.2% 3872.8%* 1.54%* 0.26%* 3.3%* 0.09%* 0.84** 3 UJ; w}uyb
Carbon nanotube
23.7 4103* 0.43* 0.43° 2.02°¢ 15% 0.87 g O
Salt x Nanotube
14.03 59.55 0.63 0.76 0.11 0.06 0.02 45 e
Error

10 ¢ Jizl zolaw 10 (5 )lo Fre o Ay e g %
**: Significant at (P <0.01) and *: Significant at (P < 0.05, respectively
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Table 2: ANOVA of the effect of salinity, carbon nanotubes and their interactions on phytochemical characteristics of
Satureja rechingeri seedlings

Slape Sile
Mean squares P $|).~| a0 Sy gl
Al S8 e Al S Lo, Hlade df S.0.v
Caffeic acid content Rosmarinic acid content
0.00004 0.0003 2 s
Repeat
0.007%* 0.0512%* 3 Sl
Salt
0.003** 0.0064%* 3 Oy wesigl
Carbon nanotube
: gl x Sos
0.0119** 0.0082** 9 S
Salt x Nanotube
0.0007** 0.002* 30 >
Error

**: Significant at (P <0.01) and *: Significant at (P < 0.05, respectively
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Fig. 1: Effect of carbon nanotube and salinity on the number of roots and shoots of S. rechingeri (A = Salt, B = Carbon
nanotube)
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Fig. 2: Effect of carbon nanotube and salinity on root and shoot length of S. rechingeri (A
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Fig. 3: Seedlings of S. rechingeri exposed to nanotubes and salt (A

Carbon nanotube)
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Fig. 7: Mean comparison of the effect of carbon nanotube and salinity on total of phenolic content of Satureja

rechingeri (A = Salt, B = Carbon nanotube). Means followed by the same letter in the columns are not significantly
different according to LSD test (p<0.05)
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Effect of Multi-walled Carbon Nanotubes and Salinity Stress on Morphological and
Phytochemical Characteristics of Satureja rechingeri Jamzad In Vitro

Esmaeili!, H., Hadian?", J., Mirjalili®, M. H. and Rezadoost*, H.

Abstract

In order to evaluate the effect of multi-walled carbon nanotubes and salinity stress on morphological and phytochemical
characteristics of Satureja rechingeri, a factorial experiment was conducted in vitro based on completely randomized
design (CRD) with four replications. The first factor was the concentrations of 0, 50, 100 and 200ug/ml of carbon
nanotubes and the second factor was the concentrations of 0, 50, 100 and 200mM NaCl. The number and length of
shoots and roots, fresh and dry weight of the aerial parts, caffeic acid and rosmarinic acid content were evaluated. By
increasing of NaCl concentration from 0 to 200mM, significant reduction in shoots fresh weight, root and shoot length
and the number of shoots and roots was observed. Among different concentrations of carbon nanotubes, 100 pg/ml
caused a significant increase in the aerial parts dry weight. Under salinity stress, carbon nanotubes improved the number
and length of roots and the number and dry weight of shoots. By increasing of carbon nanotubes, caffeic acid and
rosmarinic acid content were increased, while caffeic acid and rosmarinic acid content was significantly decreased
under different NaCl concentrations. This finding shows carbon nanotubes alleviate the stress condition.

Keywords: Nanomaterials, Rosmarinic acid, Growth characteristics, Phenolic acids
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