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Introduction

The most important part of any in vitro propagation system is mass multiplication of plantlets
that are genetically homogenous and phenotypically uniform. Generally, in callus culture and
through adventitious shoot formation some desirable characters may be lost because of
somaclonal variation occurrence. Several approaches have been applied for identifying
variants among micropropagated plants. Molecular markers have been shown to enhance
breeding efforts in annual and perennial crops, since they are not altered by major
environmental factors. The aim of the present work was the possible finding of genetic
variability in micropropagated plants derived from orthotropic stem explant in Araucaria
excelsa R. Br.

Materials and methods

Three year’s old seedlings of 4. excelsa R. Br. var. glauca were chosen for the present study.
Total DNA was extracted from 100 mg leaves of 13 lines of micropropagated plants and their
donor mother plants. PCR was performed in a volume of 20 pl containing 8 ng of template
DNA, 10 uM of decamer primers, 1 x reaction buffer, 2.5 mM MgCl,, 0.1 mM dNTP mix and
2 U Taq DNA polymerase (The optimized PCR conditions for RAPD analysis were consisted
of an initial denaturation at 94°C for 2 min followed by 45 cycles of 60 s at 92 °C, 60 s at 36
°C and 2 min at 72 °C and finally terminated with an extension of 5 min at 72 °C in a DNA
thermocycler (Bioer. Gene Pro, China). The PCR products were separated in 2% agarose gel
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containing 1 pg/ml ethidium bromide, at a constant voltage (60 V) and the number of bands
were recorded using a gel documentation system (GENE FLASH).

Results and Discussion

Micropropagated A. excelsa R. Br. and their corresponding mother plants produced a total of
2531 bands with an average of 210 bands per primer. The number of loci ranged from 9 in
OPA 11 to 23 in OPY 07 with a size ranging from 250 bp in OPH 19 to 3500 bp in OPH
11.0PH 11 produced 17 polymorphic bands but OPH 18, OPX 11 and OPK 17 produced least
two polymorphic band. Nearly 68% monomorphic profiles produced in all 12 primers.
Indeed, polymorphism information content (PIC) and probability of identity (PI) showed that
the OPB 12 was more practicable than other primers in this experiment due to more
monomorphic band. In order to know if there is any abnormality in the micropropagated
plant, RAPD as a marker that has been revealed to be a potential marker for distinctive
genetic variation [1-3], was employed for this purpose, which confirmed that all
micropropagated plants had a high affinity to their donor plants. However 8% variation in
cultures is might be due to long subculturing and production of adventitious shoot formation.
Topophysis is the effect of position of the propagule in the source plant on the phenotype of
the progeny plant [33], that it is very important in 4. excelsa R. Br., plants which are desirable
as ornamentals. Very low level of genetic divergence observed in cultured A. excelsa
explants, it could be connivance in commercial production even though these low variations
exist in seed production of A. excelsa. Further studies with microarray or cDNA AFLP
needed to confirm these results. Albeit twelve months old derived plants had an upright stem,
their general form was as the same as their seedling with alternative foliage.
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Abstract

The aim of this work was to evaluate the micropropagation of Araucaria excelsa R. Br. var
glauca and finally micropropagated plantlets were evaluated for genetic fidelity using
randomly amplified polymorphic DNA (RAPD) fingerprints. Without consideration the
effects of explants position, in 0.5 uM 2iP the proliferation rate reached to 4 and mean
proliferated shoot's length was 7.65 mm. Explants in the media supplemented with
concentrations more than 0.5 uM 2iP and BA if these explants taken from bottom parts of
orthotropic stem showed a good proliferation rate; however, their growth was suppressed and
finally stopped. Using 0.045 uM TDZ caused 4.60 shoot proliferation rate and 7.08 mm mean
shoot length. Results showed a total of 2531 fragments were generated with 12 RAPD
primers in micropropagated plants and their donor mother plants. The number of loci ranged
from 9 to 23. Cluster analysis of RAPD data using UPGMA (unweighted pair group method
with arithmetic average) revealed more than 92% genetic similarities between tissue cultured
plants and their corresponding mother plant measured by the Jaccard's similarity coefficient.

Similarity matrix and PCoA (two dimensional principal coordinate analysis) resulted in the
same affinity. The RAPD showed a high similarity and no differences between mother plant
and micropropagated plants derived from them. Primers had shown 32% polymorphism.
Subculturing the shoots produced to MS medium containing 7.5 uM IBA and NAA for 15
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days before being moved to half strength MS medium without growth regulators resulted in a
small percentage (33%) of shoots developed one to two roots per explant. Plantlets were
transferred to a mixture of perlite and vermiculite (1:1) under 95% relative humidity and then
were transferred to greenhouse condition.
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