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Materials and methods

Pollen is stained with the Pollen viability 
kit (Partec) containing the fluorochromes 
FDA and Propidium Iodide (PI). Propidium 
Iodine, a DNA dye, was used to detect cells 
that are not stained with FDA.

Pollen were analyzed with a Partec PAS-III 
flow cytometer equipped with an argon-ion 
laser (488 nm) as excitation source.

Different pollen batches of several geno-
types of Cyclamen were used and stored for 
180 days under different circumstances. This 
to detect viability changes in time.

Besides Cyclamen the method was also 
tested on Petunia, Primula and Tulipa.

Results
Speed: Flow cytometry allows analyses of 
hundreds of cells per second. On aver-
age ca.100 pollen grains per second were 
analyzed.

FDA: There is clear separation of the pollen 
into a stained population and an unstained 
one (figure 1). After 30 minutes maximum 
staining intensity is observed which is then 
stable for several hours (figure 2). The aver-
age intensity of stained pollen 
differed between batches. 

Figure 1. PI en FDA dotplot of pollen. FDA- 
fluorescence (y-axes), against PI-fluorescence 
(x-axes). The green dots represent the viable 
pollen and the red dots are determined as non-
viable pollen.
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PI: PI stains not only the nucleus but also 
the pollen wall. All pollen, viable and non- 
viable is therefore stained with PI.

Influence of storing on viability:  In frozen 
pollen the percentage FDA stained pollen 
hardly changed over the whole period.  

Storing at 5 oC reduced on average the per-
centage FDA stained pollen by some 10% 
after 180 days. At 20 oC this decrease was 
over 60% in this period.

Introduction

Fluorescein di-acetate (FDA) staining is 
routinely used to assess viability of pollen. 
The nonpolar non-fluorescent FDA readily 
enters the pollen cytoplasm. In the cell, 
FDA is hydrolyzed to fluorescein by cyto-
plasmic esterases. Unlike FDA, fluorescein 
is polar and therefore accumulates in the 
cell (Heslop-Harrison and Heslop-Harrison, 
1970).
Analyzing FDA stained pollen by micro- 
scope is time consuming and smaller 
differences in staining intensity are hard to 
quantify by eye.
Flow cytometry allows quantification of 
fluorescence of large numbers of particles 
in a short period. The use of flow cytometry 
for analyzing pollen viability was tested.
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Figure 3. Relative viability versus storing time 
in days. Average of 4 pollen populations. The 
relative percentages are measured 2 hours after 

Conclusions
Analyzing pollen viability by flow 
cytometry is fast, within a minute several 
thousands of pollen cells can be analyzed.

There is a good separation between FDA 
stained pollen and unstained pollen grains 
when analyzed by flow cytometry.

FDA staining is stable over a period of 
several hours and reproducible. Decrease 
in quality of pollenviability in time is 
easily detectable.
There are large differences in viability of 
Cyclamen pollen populations.
This method of quantification is robust 
and can also be used for several other 
crops.

Figure 2. Pollen staining in time, different batches 
of Cyclamen pollen.
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