Micropropation of GN15 rootstock (hybrid of almond and peach) in
Temporary immersion bioreactor

ABSTRACT

The liquid medium offers a more consistent environment and eliminates the hassle of transferring explants during the subcultures,
creating optimal conditions for plant micropropagation. To study the micropropagation of GN15 rootstock, in the first we analyzed
the impact of various plant growth regulator combinations on node explant establishment in semi-solid MS culture. Then to
compare the temporary immersion bioreactor and semi-solid culture conditions on propagation rate and plant health of GN15
rootstock, factors of immersion times (10 minutes every 6, 12, and 24 h), plant growth regulator concentrations (0, 0.5, and 1 mg/I
BA) and sucrose concentrations (3, 4, and 5 %) in MS medium were evaluated in three separate experiments. Rooting of
microcuttings was assessed in both systems with MS medium containing 0.6 mg/l IBA. The successful‘establishment of explants
was depended heavily on plant growth regulators, MS medium containg 0.5 mg/l BA was the best. The results of propagation under
two different systems demonstrated that the temporary immersion system with 10-minute immersionsievery 6°hours, 0.5 mg/l BA,
and 3% sucrose yielded optimal growth conditions for GN15 plantlets. However, the rooting and agClimatization tests revealed that
the temporary immersion system was not suitable for rooting the GN15 rootstoek under the giverNtions.

Keywords: Humidity, Liquid medium, Temporary immersion, Ventilation, Vitrification.
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EXTENDED ABSTRACT

The liquid medium creates a more consistent environment, eliminates explant transfer needs during medium replacement and
enhances conditions for plant micropropagation. Moreover, inithis culture method, larger vessels can be utilized compared to semi-
solid medium, extending transfer times and fostering econemical micropropagation. This study focused on the micropropagation
of GN15 rootstock, a hybrid of almond and peach, recognized,as the'optifial rootstock for calcareous soils in Iran, conducted in
temporary immersion bioreactor and semi-solid culture setups. m\

To study the micropropagation of GN15 rootstock, in the first %x?:amined the impact of various plant growth regulator
combinations in the semi-solid MS culture, 0.5 and 1 mg/| BA as well @s culturing explants in 1 mg/l GA for three weeks and
subculturing in 1 mg/l BA, on node explant establishment. Thenyto compare the temporary immersion bioreactor and semi-solid
culture conditions on propagation rate and plantsealth of GN15rootstock, factors of immersion times (10 minutes every 6, 12, and
24 hours), plant growth regulator concentrations (0, 0.5, and 1 mg/l BA), and sucrose concentrations (3, 4, and 5 %) in MS medium
were evaluated in three separate experiments. The rooting,of plantlets was assessed in temporary immersion bioreactor and semi-
solid culture setups using MS medium containing'0.6'mg/l IBA. Following this, the rooted plantlets from the two different systems
were acclimatized in a mixture of cocopeat and vermiculite in a 1:1 ratio.

The successful establishment of explants ifithe medium(was strongly influenced by the plant growth regulators, with the highest
percentage of plantlet establishment,observed inthe medium containing 1 mg/l BA. Similarly, this medium also exhibited a high
vitrification percentage, while the“ather media showed lower establishment percentages with no vitrification observed. Results
from propagation experiments,in both systems revealed thatthe temporary immersion system offered superior conditions for the
growth and propagation of GN15 phSthts. In the survey of immersion duration, 10-minute immersions every 6 hours resulted in
the highest number of plantletsyalthough they showed signs of vitrification. As the duration between immersion cycles increased,
the number of propagated plantlets decreased. Increasing the concentration of BA led to enhanced shoot proliferation and plantlet
growth in both'systems, especially\in the temporary immersion system. However, higher BA concentrations resulted in vitrification
in plantlets from the terﬁ&%ry immersion system. In case of sucrose, a 3% sucrose level was found to be optimal for plantlet
propagation in_both systems. On the other hand, at a 5% sucrose level, the quantity and quality of propagated plantlets significantly
decreasedmRooting and acclimatization results for GN15 rootstock in the two systems indicated that the temporary immersion
system was not suitable for rooting this rootstock, as the plantlets became vitrified and disappeared during acclimatization. The
semi-solid culture system provided better conditions for rooting.

In overall, to maximize the benefits of the temporary immersion system in GN15 micropropagation, it is recommended to
utilize a two=stage strategy. This includes carrying out the propagation in the temporary immersion system followed by rooting the
microcuttings in semi-solid media.

Keywords: Humidity, Liquid medium, Temporary immersion, Ventilation, Vitrification.



