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Abstract

Rootstock propagation is one of the most important applications of tissue culture and this industry has been
expanding in recent years. UCBI1 root stock pistachio is also one of the important rootstocks that is econom-
ically important for agriculture due to its good attributesits. Considering its signifigence in agriculture in-
dustry, a study that determines the optimization of the micropropagation process of UCBI pistachio in tissue
culture conditions should be considered. The present study was conducted to develop an efficient protocol
for in vitro organogenesis of pistachio through various optimizations of growth regulators. MS medium con-
taining BAP (2mg/l) was the most suitable combination for bud establishment. shoots were cut into approxi-
mately 5-centimeter pieces and used in MS culture media containing 2 mg/l BAP Then, they were transferred
to culture medium containing different concentrations of BAP (1-0.5-1.5-2 mg/L). The highest growth and
regeneration rate of branches were observed in the DKW medium containing 1.5 mg/l BAP. The shoots were
rooting in the medium with 2 mg/l IBA after the second cultivation and compatibility was done with 80%
survival in peat moss and perlite. The results of the studies also showed that best regeneration in the culture
medium containing 1.5 mg/l BAP was observed.

G
Z 2
= =
o =
w B
<
>
=
i E
N7
%Q-
s 7
= 8
5
wn 6
g
g %
(=
5:
e
=)
=
W N

e

Keywords: Micropropagation, optimization, pistachio rootstock, shoot regeneration

Published by Islamic Azad University, Rafsanjan .This is an open access article
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC

4.0) License
[http://creativecommons.org/licenses/by/4.0 @ '® @




Journal Of Applied Researches In NUTS
Issue 3,Volume 2, Spring- Summer 2025

10

Extended abstract
Introduction

Rootstock selection, indispensable for fruit cultivation, has become one of the significantly followed
topics of research and development worldwide and in our country. The selection and use of rootstocks in
fruit cultivation are extremely important. In recent years, there has been an increasing interest in clonal
rootstocks with superior characteristics. The main desired features in clonal rootstocks include ease of
propagation, uniform growth, possession of a vigorous root system, absence of graft incompatibility,
resistance to various diseases and pests, good tolerance to abiotic stress conditions, reduction of the ju-
venile period of the grafted variety, positive effects on fruit yield and quality, and alternate bearing. The
use of rootstocks obtained through vegetative propagation methods is rapidly increasing in world fruit
cultivation. Research continues on the propagation of pistachio rootstocks through tissue culture, one
of the vegetative propagation methods. Pistacia species are generally heterozygous and display segre-
gation when propagated by seeds. Pistachio rootstocks propagated by seeds cause a decrease in yield
and irregularities in newly established and old orchards. For this purpose, the micropropagation method
under in vitro conditions offers a significant advantage for the production of Pistacia species. The mi-
cropropagation method facilitates the production of disease-free plant material, a high multiplication
rate, ease in healthy plant production, and the ability to produce irrespective of the vegetative period. In
recent years, with the introduction of vegetatively propagated rootstocks, producer’s tendencies to use
these rootstocks have increased. This will lead to uniformity in pistachio orchards in the near future.
UCB-1 (P, atlantica x P. integerrima), a hybrid rootstock widely used and clonally propagated among
Pistacia rootstocks, is obtained through interspecific hybridization breeding. It has become a preferred
rootstock in the establishment of pistachio orchards. It is a strong rootstock that provides high yields in
gardens where irrigation is available. It has high tolerance to salinity and cold (Jacygrad et al., 2020;
Raoufi et al., 2020). This study aims to investigate the possibilities of micropropagation under in vitro
conditions, a vegetative propagation method for UCB-1 rootstock, a hybrid of Pistacia atlantica and
Pistacia integerrima. The performance of UCB-1 rootstock under in vitro conditions will be determined
with different applications during the shoot formation and rooting stages.

Materials and Methods

This experiment was conducted in 1401 with the aim of optimizing the microbiology protocol of the
ornamental plant Philodendron Black in the tissue culture laboratory of the Department of Agricultural
Sciences, Islamic Azad University of Rafsanjan. Plant samples (whole plants) were divided into smaller
pieces using a sharp blade and superficial washing with running water for 30-40 minutes. After that, the
samples were exposed to 70% alcohol under a laminar hood for 45 seconds and then exposed to 2.5%
sodium hypochlorite with one to two drops of Tween 20 for 15 minutes and finally washed three to five
times with sterile distilled water. shoots were cut into approximately 5-centimeter pieces and used in
MS culture media containing 2 mg/l BAP. Then, they were transferred to culture medium containing
different concentrations of BAP (1-0.5-1.5-2 mg/L). The culture containers were transferred to a growth
room with a photoperiod of 16 hours of light and 8 hours of darkness, a light intensity of 3000 lux, and
a temperature of 26 + 1°C. regeneration percentage, number of leaves, and seedling length were evalu-
ated after thirty days. After several stage of proliferation, strong shoots were placed in rooting medum
culture containing 2 mg/l of IBA. After rooting stage, plants were adapted in peat moss and perlite.



Results and Discussions

Multiple shoots were induced from nodal segments of mature trees of Pistacia vera L. on Murashige and
Skoog (MS) medium supplemented with benzylaminopurine (BAP). Maximum shoot production was
obtained from shoot tips taken from in vitro proliferated shoots when cultured on solidified DKW medi-
um containing 1.5 mg/l BAP on the 30th day. Rooting of microshoots was achieved in 1/2 MS medium
supplemented with indole butyric acid (IBA). Rooted plantlets reassumed independent growth after a
short period of acclimatisation. Stable regenerated plants were established in the greenhouse.

Conclusion

In the study, the shoot medium containing BAP hormone yielded positive results. It was determined that
the dose of 1/5 mg L-1 BAP provided the best results in terms of duration of shooting, However, in the
study, rooting did not occur in the plantlets and transferred to the rooting medium.

vitrification is a common problem in in vitro micropropagation. With this phenomenon, a watery and
transparent appearance of foliage and foliage with stem and wind are seen. The leaves have fewer sto-
mata and the cuticle is usually very thin, and many of the stomata may have lost their function. There are
several reports showing the effects of high levels of benzyl adenine on the development of vitrification.
This experiment showed that High temperature in growth chamber increased vitirification and also, high
agar concentration (7 g/l) decreased this problem.
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