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Progeny production in selfing of polyploid cyclamen (Cyclamen persicum Mill.).

Takejiro Takamura and Mayo Horikawa

Summary

The present study was conducted to clarify the traits in propagation of triploid, pentaploid and hexaploid cyclamen

(Cyclamen persicum Mill.). The pollen fertility of these polyploids was remarkably lower than tetraploids. While the

pollen grains of tetraploids showed two clear peaks, 2C and 4C, in flow cytometric analyses, no polyploid except

the tetraploids showed clear two peaks without other sharp or broad peaks in the flow cytometric histograms of their

pollen grains. Seeds were obtained by the selfing of the triploid, tetraploid and pentaploid. The number of seeds ob-

tained by selfing of the triploid and pentaploid plants was, however, remarkably smaller than the number in selfing of

the tetraploid. The germination rate of seeds obtained by selfing of the triploid and pentaploid was also low. Although

many progenies obtained by selfing of the triploids and pentaploids showed the same ploidy level as their parents, the

aneuploid progenies, of which flow-cytometric histograms were clearly different from those of their parent, were also

observed in the progenies germinated in vitro.
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Table 1. Percent pollen grains stained with acetocarmine in polyploid cyclamen.

Individual No. of flowers indicated with pollen viability Mean pollen

WS TTl0 <20 <30 <40 <50 <60 <70 <80 <90  90-100 fertility (%)
Triploid- 1 0 1 1 3 1 1 2 1 0 0 449
Triploid- 2 0 1 1 2 0 2 2 2 0 594
Triploid- 3 0 0 0 2 0 1 2 1 4 0 66.8
Tetraploid- 1 0 0 0 0 0 0 0 0 0 10 94.7
Tetraploid- 2 0 0 0 0 0 0 0 0 0 10 982
Pentaploid- 1 0 0 0 1 0 1 1 2 2 3 76.2
Hexaploid- 1 0 1 1 0 0 0 3 1 2 2 67.6

Pollen viability: Percent pollen grains stained with acetocarmine completely.

Table 2. In vitro pollen germination in polyploid cyclamen.

Individual No. of flowers indicated with percent pollen germinated Mean germination
VIS 100 <20 <30 <40 <50 <60 <70 <80 <90  90-100 percentage
Triploid- 1 4 4 0 2 0 0 0 0 0 0 146
Triploid- 2 3 2 3 2 0 0 0 0 0 0 172
Triploid- 3 1 1 4 2 1 1 0 0 0 0 284
Tetraploid- 1 0 0 0 0 0 0 0 1 6 3 85.7
Tetraploid- 2 0 0 0 0 0 0 0 1 3 6 88.9
Pentaploid- 1 0 0 2 2 3 2 1 0 0 0 474
Hexaploid- 1 2 1 3 0 1 1 1 1 0 0 335
Triploid Tetraploid
2C
4C
Pentaploid Hexaploid

Fig. 1. Typical flow cytometric histograms of DAPI fluorescent intensity of nuclei extracted from the pollen grains of
polyploid cyclamen.



in vitro TH83E L 7254 TId Bl & 5 o 53k o ik

BN REETR TGS B71%, 2019

Table 3. Fruiting and seed formation in selfing of polyploid cyclamen.

No. of No. of No. of seed set Seed set No. of seeds No. of
Parents plants flowers FS
used pollinated total with F§ ~ percentage FS PSOrES  per fruit
Triploid 36 327 38 26 116 41 322 16
Tetraploid 5 150 77 77 51.3 1933 459 251
Pentaploid 2 19 3 3 15.8 12 8 40
Hexaploid 2 14 0 0 0 - - -

FS: Fully-developed seeds, PS: Partially-developed seeds, ES: Empty seeds.

Table 4. Germination in soil and ploidy levels of the seeds obtained by selfing of polyploid cyclamen.

No. of No. of Percent No. of No. of seedlings with indicated the ploidy level
Parents of . seedlings
I seeds seedlings seeds . tioated
selting sown obtained  germinated mvestigare 3x 4x 5x others
the ploidy
Triploid 41 11 26.8 10 10 0 0 0
Tetraploid 250 227 90.8 118 0 118 0 0
Pentaploid 12 7 583 7 0 0 7 0

* Aneuploids with nearly the same number of chromosomes as triploid, tetraploid and pentaploid might be included in 3x, 4x
and 5 x, respectively.

Table 5. In vitro germination of the seeds obtained by selfing of triploid and pentaploid cyclamen, and ploidy
levels of the seedlings.

No. of No. of Percent No. of No. of seedlings with indicated the ploidy level’
Parents of . seedlings
selfin seeds seedlings seeds investicated
J sown obtained  germinated VESUE? 3x 4x 5x others’
the ploidy
Triploid 58 32 55 14 8 0 0 6
Pentaploid 13 10 77 6 0 0 4 2

* Aneuploids with nearly the same number of chromosomes as triploid, tetraploid and pentaploid might be included in 3x, 4x

and b5x, respectively.
¥ These plants showed clearly different flow cytometric histograms from the histograms of diploid, triploid, tetraploid, penta-
ploid and hexaploid cyclamen.
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Fig. 2. Typical flow cytometric histograms of DAPI fluo-
rescent intensity of nuclei, extracted from the leaf
blade of in vitro germinated ancuploid progenies.
The diploid is used as the internal standard for the
flow cytometry. A: Aneuploid obtained by selfing
of the triploid cyclamen, B: Aneuploid obtained by
selfing of the pentaploid cyclamen.
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