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Investigation on the Effects of Carbon Nanotubes application on
Regeneration of the Rosemary Plants under In vitro Conditions
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Table 1. Single-walled Carbon nanotube characters.

Rt SR
Description properties
96%<) 9 e, A < P>
Purity
(1-2 M) jagil Y- ) skl
External diameter
(0.8-1.6 NM) ;agils < /A -V/8 Sl s
Internal diameter
A@.1nm) jegb VA Liogie kb
Average diameter
A5-50 um)y (TEM) jieg,5c0 5+ -10 Job
Length
380 um <) BET) ¢,5 5 woye j2e OA- < o515 gl Coluce
Special surface area
0.14 glem®) CuSe o lo o5 N ¥ ($losgs) S JE>
Bulk density (Mass)
2.19/em®) S ol 05 Y1 (Sleyd) ek J&z
Actual density (Particle)
(100 S/cm) o silo p paiog Ve e oS colan
Electrical conductivity
(50-200 VIM3) (sSe jio yy &g Yo vmdde Sl colae
Thermal conductivity
Black) S X,
Color
610 C') gdbs a0 £1 - Jesl sles
Ignition temperature
(Accumulation of chemical vapors) olers Lo cul! el o,

Construction method

e s eslitl (VY) o Sen o Heydari g, 5l cuiS Lasee ,o osliiul sl on,S sboalslsil gsluoolel (sl
5 SIS 5 05 en T yagas 8ol oy 3l a8 Slodlglsil i g oy koo Y 05 slomo pslaio

S5 Sdgdail oSy STy 5 lepSen jshite 4 (s 0 4 e b g0 O e Ve oyl SO
slocdale s .85 13 @lg Fev g5 L (UPA00SE Jow) Seogal il olKiwss jo aiBo Ve oo (398 boglses «ol 4o

vy


https://dor.isc.ac/dor/20.1001.1.16807154.1402.24.1.8.3
http://journal-irshs.ir/article-1-606-en.html

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

[ DOR: 20.1001.1.16807154.1402.24.1.8.3 ]

Ohles 5 b olr) s

IR JPINKCEISUE Sy NESS IR S WE TSV PRI SRR S S0 S PP KT F RSN
5 NaOH 1 oolaiwl b i gladases PH s caials adlal 5,500 o) 0 8 Ve (g9l MS ciS Lo 4y g 00l
Gloo L DSl o daBo Ve Do g oads adlal BT ol e 8 A Jlade byl a4y 5 oo pudas O/A (g9, Jbo s S HCI
Al eolatwl wals flgie 4 0, sladlgleil 0,58 W MS cuiS lasrs 3l ool ools 18 g ol )5 le ax ;0 VY
Lo, S3BL o atan jo atan i D a9 e jsSde lociS lase a4y (g5lej, andly kil gladigesy ) e
el A g olidg, cel V8 a5 > g dubu S yold slacwY 5l Jol> YO pmmol m2s? 6 wus 5 V2YF C gles

WA (55l (S 6

Fig. 1. Rosemary plantlet derived from shoot tip culture in MS medium.
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Fig. 2. The effects of different treatments of Carbone nanotubes on growth of Rosemary plants. (Concentration of
the treatments from left to right, Control, 10, 20, 30, 40, 50, 60, 70, 80 and 90 (mg L) Carbone nanotubes).
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Fig. 3. The effects of different CNTs concentration on regeneration percentage of the Rosemary plants.
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Fig. 4. The effects of different CNTs concentration on leaves number of the Rosemary plants.
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Fig. 5. The effects of different CNTs concentration on plantlet height of the Rosemary plants.
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Fig. 6. The effects of different CNTs concentration on leaf area of the Rosemary plants.
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Fig. 7. The effects of different CNTs concentration on wet weight of the Rosemary plants.
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Fig. 8. The effects of different CNTs concentration on chlorophyll a content of Rosemary plants.
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Fig. 9. The effects of different CNTs concentration on chlorophyll b content of the Rosemary plants.
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length.
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Research article

Investigation on the Effects of Carbon Nanotubes application on
Regeneration of the Rosemary Plants under In vitro Conditions

Y. Pourbeyrami Hir", M. Khosravi Mejdar, M. Torabi Giglou, E. Chamani, H. Maleki Lajayer
and M. Ahadzadeh?

Due to the distinctive physicochemical properties of the carbon nanotubes (CNTS) in
enhancing photosynthesis efficiency, the aim of this study was to evaluate the effect of single-
walled CNTs on morphological and physiological characteristics of rosemary. The experiment
was performed in a completely randomized design with 10 concentrations of carbon nanotubes
in 5 replications. The effect of CNTs on the morphological and physiological characteristics of
rosemary was significant. Data means comparison showed that the highest height was observed
at a concentration of 90 mg L™ and the lowest was in control. The lowest regeneration
percentage was in control. However, the results showed that the most and least leaf number
was obtained from CNTSs at the rate of 90 mg L™ and control. The 90 mg L™ concentration of
CNTs had the highest leaf area and fresh weight. Also, the means comparison of physiological
traits showed that the highest and lowest amount of chlorophyll a, chlorophyll b, carotenoid,
flavonoid and total phenol were observed in CNTs at the rate of 90 mg L™ and control,
respectively. It is hoped that this method will be used for regeneration and the use of secondary
metabolites in other plants.

Keywords: Carbon nanotubes, Rosemary, Secondary metabolites, Tissue culture.
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