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Abstract

Pollen viability and germination capacity of strawberry genotypes were investigated using fresh
pollen at 24°C. On 2012 environmental conditions of spring, the pollen viability rates showed
significant differences from 2.85% up to 84.46% according to different genotypes. Under in vitro
conditions the pollen proved different levels of germination using 1.5 g agar + 15 g sucrose + 0,01
g boric acid medium and incubation for 6-8 hours. For preliminary evaluation of strawberry
genitors and cross — pollination, both characteristics are important indicators.
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1. Introduction

Evaluation of the pollen viability and germination capacity in strawberry has proved a practical
importance, which is directly related to crop quantity and quality and a theoretical one related to the
possibility of using genotypes as genitors in cross-pollination (Cociu et al., 1997; Budan and Gradinariu,
2000; Braniste et al., 2004; Butac et al., 2007).

Viability and germination capacity of the pollen varies depending on species and variety as well as
internal and external factors: temperature above 35 ° C (Ledesma and Sugiyama, 2005; Giordano et al,,
2003) and below 15 °C (Chira 1963, Roman and Popescu,1997), brightness (Goss 1971), pesticides and
other chemicals (Mac Daniels and Hieldebrand, 1939, Dubey and Mall, 1972), stage of flower
development (Lacerda et al., 1994), the nutritional status of the plant (Howlett, 1936).

The objective of this paper is to study the viability and germination capacity of the pollen in some
strawberry genotypes with different ploidy level to determine their value as potential genitors.

2. Material and methods

On 2012 spring, at Research Institute for Fruit Growing Pitesti the pollen viability and capacity
germination of 12 strawberry genotypes (‘Premial’, ‘Onebor’, ‘Record’, ‘Benton’, ‘Alba’, ‘Miss’, ‘Cambridge
Favorite’, ‘Honeoye’, ‘Idea’, ‘Spadeka 10%’, ‘92 — 7 F’) were studied.

Flower buttons were collected from open field and anthers were extracted in Petri dishes, were
labeled and allowed to dry at 22-24° C. After 36-48 hours, anthers have cracked and pollen have
released.

Pollen viability was determined by the method of staining with acetic carmine. Fertile pollen was
stained in carmine red and sterile pollen was stained in pink or remained colorless (Shivanna and Johrei,
1985; Cociu and Oprea, 1989, Dafni, 1992, Shivanna and Rangaswany, 1992, Kearns and Inouye, 1993;
Botu, 1997).

Pollen germination capacity was determined "in vitro" by cultivating on solid nutrient medium (1.5 g
agar + 15 g sucrose + 0.01 g boric acid in 100 ml distilled water), incubating of 6-8 hours at temperature
of 24 ° C and relative humidity of 70-90% (Cociu et al., 1989; Dutra et al., 2000; Gomes et al., 2003, Pio
et al., 2007). An electronic microscope MC-5 with the objective x20 was used for reading.

3. Results and discussions

Taking into account the ploidy of genotypes the pollen viability percentage has varied in wide limits,
from 2.85% in 92 -7F (which is an inter-specific genotype) to 84.46% in ‘Onebor’ cv. Also, ‘Spadeka’
(which is 70x) has only a few percent of viability. Cultivars ‘Alba’, ‘Record’, ‘Premial’, ‘Honeoye’ and
‘Onebor’ recorded more than 70 % of pollen viability (fig. 1 and 2).

Germination capacity percent ranged between less than 10% in ‘Miss’ and 92-7F and more than
80% in case of ‘Alba’, ‘Onebor’, ‘Benton’ cvs. (fig. 3 and 4).
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It is noted to remark the behaviour of ‘Miss’ cv. which has showed a good pollen viability (68%), but
the germination capacity proved a very low percent (6.34 %), and ‘Benton’ cv. with the highest percent of
germination capacity (90.69 %).

The octoploids proved to have a higher germination capacity than as of the other degrees of ploidy
(Spadeka 10X, 92-7F mixoploid).

The varieties with higher percentages than 50% - 60% are considered with good capacity of fruits
setting and they me be successfully used in breeding.

Pollen viability and germination capacity had averages of 54.83% and 49.67% respectively;
standard deviation and variability coefficient had very high values, indicating a high variability and high
possibilities to choose genitors for these characters (table 1).

4. Conclusions

‘Onebor’, ‘Premial’, ‘Record’, ‘Alba’, ‘Mira’ cvs. may successfully be used in breeding due to their
high percent of pollen viability and germination capacity.

5. References

1. Botu I., Botu M., 1997. Metode si tehnici de cercetare in pomicultura. Ed. Conphys, 100-104.

2. Braniste N., Mazilu Cr., Amzar Valentina, Militaru Madalina, 2004, Cultura marului, Ed.Ceres,
25 - 30.

3. Budan S., Gradinariu G., 2000. Ciresul Ed. lon lonescu de la Brad, lasi, 42 — 44.

4. Butac Madallna Mllltaru Madalina, BranisteN., Budan S., 2007. Studii privind fertilitatea si
capacitatea de germinare a polenului la soiuri folosite ca genitori potenpah in lucrarile de ameliorare la
speciile mar, prun si cires, Proiect CEEX 20 — WP 1

5. Chira E., 1963. The pollen sterility of scots and black pines (Pinus silvestris L., P. nigra Arnold)
Lesn Aopis 9: 821-826.

6. Cociu V., Botu I., Minoiu N., Pasc I., Modoran I., 1997. Prunul. Ed. Conphys; pg. 21-34; 39-56;
93-99.

7. Cociu V., Oprea St., 1989. Metode de cercetare in ameliorarea plantelor pomicole, Ed. Dacia,
Cluj-Napoca, 124 - 129.

8. Dafni A., 1992. Pollination ecology: a practical approach (the practical approach series).
University press, New York, 250p.

9. Dubey PS and Mall LP, 1972. Herbicidal polluation. Pollen damage by the herbicide vapours.
Experientia 28: 600.

10. Dutra GAP, Sousa MM, Rodrigues R., Sude CP and Pereira TNS, 2000. Viabilidade em gréos
de péfresco e armazenado em acessos de pimenta. Horticultura Brasileira 18: 729-730.

11. Giordano L B, Aragdo FAS and Boiteux LS, 2003. Melhoramento genetico do tomateiro.
Informe Agropecuario 24: 43-57.

12. Goss JA, 1971. Effect of salinity on pollen. American Journal of Botany 58: 721-725.

13. Gomes PR, Raseira MCB, Baudet LL and Peske ST, 2003. Armazenamento do grao de podlen
de cebola (Allium cepa L.).Revista Brasileira de Sementes 25: 14-17.

14. Howlett FS, 1936. The effect of carbohydrate and nitrogen deficiency upon microsporogenesis
and the development og male gamethophyte in the tomato (Lycopersicom esculentum Mill). Annals of
Botany 50: 767-804.

15. Kearns CA and Inouye D., 1993. Techniques for pollinations biologists. University Press of
Colorado, Colorado, 579p.

16. Lacerda CA, Almeida EC and Lima JOG, 1994. Estaddio de desenvolvimento da flor de
Lycopersicom esculentum Mill. Cv. Santa Cruz Kada ideal para coleta de pélen a ser germinado em meio
de cultura. Pesquisa Agropecudria Brasileira 29: 169-175.

17. MacDaniels LH and Hildebrand EMA, 1939. Study of pollen germination upon the stigmas of
apple flowers treated with fungicides. Proceedings of the American Society for Horticultural Science 36:
137.

18. Nadine Ledesma and Nobuo Sugiyama, 2005. Pollen Quality and Performance in Strawberry
Plants Exposed to High — temperature Stress, J. Amer. Soc. Hort. Sci. 130(3): 341-347.

19. Pio LAS, Ramos JD, Pasqual M., Junqueira KP, Santos FC and Ruffini JCM, 2007. Viabilidade
do pélen de laranjas doces em diferentes condi¢cdes de armazenamento. Ciéncia e Agrotecnologia 31:
147-153.

20. Roman 1., Irina Popescu, 1997. Stadiul palinologic comparativ la unele soiuri de gutui — Buletin
stiintific, nr. 54/10; pg. 18-20.

21. Shivanna KR and Johri BM, 1985. The angiosperm pollen: structure and function. Wiley
Eastern, New Dehli, 374p.



Fruit growing research, vol. XXVIII, 2012

22. Shivanna KR and Rangaswamy NS, 1992. Pollen biology: a laboratory manual. Springer Verlag
Berlin Heidelberg, New York, 307p.

Tables and figures

Table 1. Statistic index on pollen viability and germination

Statistic index Pollen viability (%) Germination capacity (%)
Average 54.83 49.67
Standard deviation 274 33.98
Variability coefficient 49,97 68.42
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Fig.1. Pollen viability

Fig. 2: Pollen viability
Onebor cv. Spadeka cv.
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Fig. 3: Germination capacity

Fig. 4: Germination capacity
Onebor cv. Spadeka cv.



