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M.A. Thesis:

The effect of multi walled carbon nanotubes on in vitro
multiplication of two almonds (Amygdalus communis
L.) cultivars

To evaluate the effect of plant growth regulators and multi-walled carbon nanotubes on
shoot regeneration and in vitro rooting of two almond cultivars, two factorial experiments
in a completely randomized design with three replications were done in biotechnology
laboratory of Islamic Azad University of Sabzevar. At first, the effect of different
concentration of BAP (0, 1 and 2 mg/l) and multi walled carbon nanotubes (0 and 50 g/ml)
on shoot regeneration of Sangi and Paper skin cultivars were studied. Then, in vitro rooting
response of shoots of Sangi and Paper skin cultivars was evaluated to different
concentration of multi-walled carbon nanotubes (0, 10 and 50 g/ml) and IBA (0, 0.5 and 1
mg/l). The solid WPM culture medim containing 30 g/l sucrose was used in this
experiment. The results showed that Sangi cultivar had a higher percentage of shoot
regeneration and shoot length compared to Paper skin cultivar. In contrast, the number of
shoots per explant, number of leaves per shoot and the percentage of rooting of Paper skin
cultivar was higher than Sangi cultivar. The application of 50 ?g/ml multi-walled carbon
nanotubes significantly increased the number of shoots per explant, percentage of rooting
and number of roots per shoot, but decreased shoot length, number of leaves per shoot and
root length. The highest shoot regeneration percentage and number of shoots per explant
were obtained by applying 2 mg/l BAP and the highest shoot length and number of leaves
per shoot were obtained by applying 1 mg/l BAP. The Paper skin cultivar showed a better
response to the application of BAP in culture medium compared to Sangi almond cultivar.
The application of IBA in culture medium improved the in vitro rooting characteristics of
almond cultivars. The highest percentage of rooting and number of roots per shoot were
observed in culture medium containing 1 mg/l IBA and the highest root length was
observed in culture medium containing 0.5 mg/l IBA. There was no significant difference
between concentrations of 0.5 and 1 mg/l IBA in terms of rooting percentage and root
length. Almond Sangi cultivar had a better response to IBA application in culture medium
compared to Paper skin cultivar.According to the results, use of WPM medium containing
50 ?g/ml multi-walled carbon nanotube with 1 mg/l BAP for regeneration of shoots and
using WPM medium containing 50 ?g/ml multi-walled carbon nanotubes with 0.5 mg/l
IBA for in vitro rooting of almond cultivars are recommended.



