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IN VITRO POLLEN VIABILITY AND GERMINATION OF BISEXUAL
AND FUNCTIONAL MALE FLOWERS OF SOME TURKISH
POMEGRANATE CULTIVARS

SUMMARY

The evaluation of pollen viability and germination are two essential
criteria for characterization of pollinating cultivars in pomegranate which is an
andromonoecious species. With this point of view, pollens were collected from
both bisexual and functional male flowers of ‘Asinar’ and ‘Caner I’ cultivars to
determine the pollen viability and germination. Colorimetric test of 2,3,5-
triphenyl tetrazolium chloride (TTC) was used to estimate the pollen viability.
Pollen germination was tested in vitro on a medium containing 1% agar and 20%
sucrose. Results showed that pollen viability was not dependent on the type of
the flowers. The highest pollen viability ratio (78%) was obtained in the pollen
collected from functional male flowers of ‘Asinar’. Pollen germination ratio,
however, varied with regard to the flower type in the same cultivar. Bisexual and
male flowers in ‘Asinar’, respectively, had 43.5% vs 22.3% pollen grains
germinated. Pollens from two sexual morphs of pomegranates show different
germination and viability ratios. Investigation on viability and germination
capability of pollen grains coming from both bisexual and functional male
flowers in pomegranate can enable growers and breeders to better select best
crossing pollinators.
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INTRODUCTION

Pomegranate (Punica granatum L.) is characterized by having two types of
flowers, bisexual flowers and functional male flowers, developing on the same
tree. Each type of flowers can affect productivity and yield separately. Functional
male flowers drop and generally fail to set. Fruits develop exclusively from
bisexual flowers. Nevertheless, functional male flowers can be a way to spread
genes, because pollen spread is more efficient.

Fertility of the pollen depends on various factors such as environmental
factors, nutrition, varieties and plant regulators (Gokbayrak and Engin, 2015).
Pollen viability and germination are important parameters in the analysis of gene
flow in plant studies, highlighting the male reproductive potentiality of the
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species and contributing to taxonomic, ecological, genetic and palynological
studies (Gadze et al., 2011; Piccinini et al., 2012). To investigate pollination
potential, estimates should be made on pollen quantity and viability, as well as on
pollen germination capability. The previous studies on pomegranates showed that
in vitro pollen germination ratio was affected by genotypes or methods used and
chemical concentration in the medium (Goézlekci and Kaynak, 2000, Melgarejo et
al., 2000; Engin and Hepaksoy, 2003). Studies on in vitro pollen viability show
that it is also possible to differentiate the aborted pollen grains from non-aborted
ones. Aborted pollen grains do not have a nucleus, thus staining only the
cellulose in the wall (Biondo and Battistin, 2001; Gokbayrak and Engin, 2015).

A comparison of the form and function of flower parts in the two sexual
morphs, including pollen viability and germination, would provide information
useful to enhance fruit production. This study was conducted to determine
viability and in vitro germination ability of pollens derived from functional male
and bisexual flowers of some Turkish pomegranate cultivars.

MATERIAL AND METHODS

Both functional male and bisexual flowers of the pomegranate cultivars,
‘Asinar and Caner II” were collected from the collection orchard located at the
Dardanos campus of Canakkale Onsekiz Mart University, Canakkale, Turkey.
Flowers of different sexes were hand-picked and taken to the laboratory. Their
anthers were detached slowly using a forceps and then put on a paper at room
temperature of 22°C for about 12-18 hours to waste some of their moisture, split
and release pollens.

Colorimetric test of 2,3,5-triphenyl tetrazolium chloride (TTC, 1%) were
used to estimate pollen viability. The analysis was immediately performed after
two hours under a light microscope, considering pollen grains viable with dark-
red tonality and non-viable with light-red tonality, lacking protoplasm. Ratio
calculations (%) were made with viable pollens divided to non-viable ones.

Pollen grains obtained from the two sexual morphs of the pomegranate
cultivars, ‘Asmar’ and ‘Caner II’, were cultured in a medium containing 20%
sucrose and 1% agar at 26+1°C under 8 hours dark and 16 hours daylight
conditions. Twenty-four hours later, germinated and ungerminated pollens as a
percentage were counted using a light microscopy (Olympus CX-41) at 10X
magnification from a random selection of four-field views.

The statistical analysis was performed using MINITAB statisctical
package software (Minitab Inc., ver.16), and the significant means were
compared using Tukey’s test.

RESULTS AND DISCUSSION
Pollen viability and in vitro germination of flowers with different sexes
were tested on Turkish pomegranate varieties ‘Asinar and Caner II” (Table 1).



In vitro pollen viability and germination of bisexual and functional male flowers of some... 93

Table 1. Comparison of pollen sources (bisexual and functional male flowers) in
the pomegranate cultivars ‘Asinar’ and ‘Caner II” for their pollen viability and in
vitro germination ratios (%).

Pollen viability (%) Pollen germination (%)
Cultivars | . Functional . Functional
Bisexual p value |Bisexual p value
male male
Aginar 71.49 78.41 0.476 |43.48a 22.25b 0.002
Caner Il |50.36 64.18 0.221  |30.53 20.46 0.097

TTC test of pollen viability of the bisexual and functional male flowers did
not exhibit any statistically significant differences, although male flowers had
slightly higher viable pollens. As opposed to comparatively higher pollen
viability, germination was markedly low in the cultivars. These results
corroborate those of derin and eti (2001) who reported that percentage of viable
pollens in Turkish pomegranates ranged from 75.2 to 82.4% by TTC test and
fluorescein diacetate (FDA) test, respectively. Thus, TTC can be recommended
for testing pollen viability in pomegranates.

In terms of germination, there was a significant difference in the functional
male flowers compared to the bisexual flowers in the cultivar ‘Asinar’. Pollens of
the cultivar ‘Caner II’ showed no differences. In general, two-thirds of the
pollens of the both cultivars did not germinate in the male flowers. On the other
hand, at least 60% of the pollens from the female flowers germinated.

Based on the observations made under light microscope, it was noted that
pollen germination ratios for the different pomegranate cultivars were not
synchronous, but heterogeneous. Pollen germination assays conducted at
different temperatures showed that pollen germination is markedly influenced by
temperature (Gaaliche et al., 2013). Yang et al. (2013) did not find significant
differences in the sucrose ratio in the basal medium in ‘Taishanhang’
pomegranate. Malgarejo et al. (2000) showed that the male flowers of mel5
clone of pomegranate gave a higher germination in vitro than the bisexuals when
low sucrose concentrations were used. In the present study, germination
capability of pollen grains from functional male flowers was not higher in each
cultivar.

This means that genotype is a factor regulating this effect. In pomegranate,
Derin and eti (2001) reported that there was a significant difference in
germination ratio between bisexual and functional male flowers the cultivar of
‘33 n 26’, but not in the cultivar of ‘Hicaz’.

Gozlekei and Kaynak (2000), in support of our study, in cultivar of ‘Caner
II’ found that there was no difference in the germination ratios of the pollens
derived from the different types of flowers. In general, there is a linear relation
between pollen viability and germination capability in many fruit species
(Stanley and Linskens, 1974), but in our study there is no linear relation between
pollen viability and germination capability in both functional male and bisexual
flowers of the pomegranate cultivars.
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CONCLUSIONS
Pollens from two sexual morphs of pomegranates show different
germination and viability ratios. Investigation on viability and germination
capability of pollen grains coming from both bisexual and functional male
flowers in pomegranate can enable growers and breeders to better select best
crossing pollinators.
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