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DETERMINATION OF PLOIDY LEVELS IN PLANTS AMD POLLEN GRAINS
OF CYCLAMEN PERSICUM MILL. BY USING FLOW CYTOMETRY

Takejiro TAKAMURA and Natsuki YOSHIMURA

Rapid determination of ploidy levels in cyclamen by using flow cytometry of DAPI-stained nuclei was examined.

A strong positive linear correlation between DAPI fluorescent intensities of nuclei extracted from the leaf blades of

cyclamen plants and the ploidy levels in diploid, triploid and tetraploid plants was confirmed. Thus, the flow cyto-

metry of DAPI-stained nuclei in cyclamen was proven to be an effective and easy tool to determine the ploidy levels

within a short time. DAPI fluorescent intensities of nuclei extracted from the pollen grains of diploid plants having

and without giant pollen grains were also investigated. Three peaks of 1C, 2C and 4C were observed in the plants

having giant pollen grains, whereas only 1C and 2C peaks were observed in the plants without giant pollen. The re-

sults suggested that the giant pollen grains were unreduced 2n pollen grains.
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Table 1. Relative DAPI fluorescent intensities of the promi-
nent peak in diploid cultivars and strains to that in

barley.
Cultivar or strain (F,) fli\: S?:szzlr?tﬁi\riei;?tzlz

Standard (Barley ‘Bonus’) 1

‘Anneke’ 0.441 = 0.001
‘Largo’ 0.442 = 0.001
‘Piccolo (purple-flowered)’ 0.441 = 0.003
‘Pure White’ 0.445 = 0.004
F, (‘Largo’ X ‘Pure White’) 0.441 * 0.002

“Mean = SE (n= 3).
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Fig. 1. Typical histograms of DAPI fluorescent intensity of
nuclei extracted from the leaf blades of cyclamen.
A:2x F, (‘Largo’ X ‘Pure White'), B: 2x F, (‘Largo’
X ‘Pure White') + 3x F, (‘Pure White' X ‘Bonfire’),
C: 2x F, (‘Largo’ X ‘Pure White’) + 4x ‘Bonfire’.
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Table 2. Relative DAPI fluorescent intensities of the prominent peak in triploid and
tetraploid plants to that in diploid F, (‘Largo’ X ‘Pure White').
. . . No. of plant M lative DAPI
Ploidy level Strain (F,) or cultivar . 00 .p ants can rela I.Ve ..
investigated fluorescent intensity
2x (standard) F, (‘Largo’ X ‘Pure White’) 1
3x F, (‘Anneke’ X ‘Bonfire’) 2 1.502 = 0.008
F, (Kage Yellow' X ‘Bonfire’) 3 1.493 + 0.024
F, (‘Pure White' X ‘Bonfire’) 3 1.500 = 0.017
F, (‘Pure White' X ‘Victoria') 3 1.518 = 0.007
4x ‘Bonfire’ 3 2.044 = 0.020
“Victoria’ 3 2.076 = 0.019
“Mean *= SE (n=No. of plants investigated) .
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Fig. 2. Relationship between ploidy level and mean DAPI 0 e
fluorescent intensity in cyclamen. Relative DAPI e
fluorescent intensity: The value in F , (‘Largo’ X ¢ T R A A A A A A M
‘Pure White’)) = 1. DAPI fluorescent intensity
Fig. 3. Typical histograms of DAPI fluorescent intensity
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of nuclei extracted from the pollen grains in diploid
‘Pure White’ without (upper) or having (lower) gi-
ant pollen grains.
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