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Autotetraploid induction and identification of Rhodiola sachalinensis
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Abstract: Objective To obtain autotetraploid clones of Rhodiola sachalinensis. Methods Germplasm with doubled chromosomes
was acquired according to colchicine soaking seeds, and ploidy was identified according to stomata size and density measurements,
chromosome counting and flow cytometry analysis. Chimera was purified after several times of regenerations. Results Colchicine
concentration and treatment duration had significant effect on seed germination rate, seedling death rate and ploidy mutation rates, and
they were 18.2%, 73.6%, and 68.7%, respectively after the seeds were soaked in 0.2% colchicine solution for 72 h. Stomata diameter
was promoted and density was declined significantly in morphological variation plantlets; normal diploid chromosome number was 2n =
2x = 26, and tetraploid chromosome number was 2n = 4x = 52. Meanwhile, aneuploidy was found in the population of plantlets after
colchicine soaking, leaves of ploidy mutation plantlets were used as explants to regenerate to tube plants, and homozygous clones were
obained after three regeneration and purification cycles. There was no chimera in the homozygous clones according to flow cytometry
analysis. Conclusion It is feasible to obtain autotetraploid according to colchicine treatment on seeds of R. sachalinensis.
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Table 1 Effects of colchicine at different concentration and treatment times on ploidy mutagenic ratio of R. sachalinensis

FRIRANZR /% Ab B A]/h e W 1% TET %1% FAEE%
0 0 1 000 63.4a 12.0h 0.0j
0.05 24 1 000 5320 16.0 h 2471

48 1 000 447 c 239¢ 33.6 gh
72 1 000 283 f 339f 57.3 bc
0.1 24 1 000 42.5 24.0 324
48 1 000 32.6 37.7 49.6
72 1 000 249 45.8 51.8
0.2 24 1 000 39.3 57.0 36.6
48 1 000 27.5 66.9 54.9
72 1 000 18.2 73.6 68.7
0.3 24 1 000 249 64.7 38.5
48 1 000 12.7 75.6 55.2
72 1 000 2.9 82.8 58.3
FIFIAR 7 RE R 22 e A
Different letters within same column indicate significant difference at 0.05 levels.
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A-stomatal characteristics of diploid ~B-stomatal characteristics of ploidy variation plantlets

C-appearance features of diploid (left), ploidy variation plantlet (right)
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Fig. 1 Changes of stoma and plantlet characteristics of R. sachalinensis after colchicine treatments
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A-Zf5E (2n=2x=26)

B-AE A4k (2n=4x=48) C-PUfik 2n=4x=52)
A- diploid (2n =2x=26) B-aneuploid (2n =4x=48) C-tetraploid chromosomes (2n = 4x = 52)
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Fig.2 Chromosome counts of R. sachalinensis plantlet
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Fig. 3 Flow cytometry analysis of control and colchicine treatment plantlet
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A-rooting characteristics of diploid B-rooting characteristics of tetraploid

C-plantlets morphological comparison of diploid (left) and tetraploid (right)
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Fig. 4 Clones rooting and morphology characteristics of diploid and tetraploid
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