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Seeds of some conifer species have resin vesicles in their coats (Kolotelo 1997). Different 
roles have been proposed for the liquid oleoresin contained in these cavities, such as 
protection of the seed against pathogens, pests and herbivores (Rubino et al. 2012; Lobo 
2014; Kshatriya et al. 2018), protection of the embryo and megagametophyte from excessive 
drying (Gunia and Simak 1970), allelopathic effects (Dässler and Zentsch 1959; Keeling et 
al. 2018), and control of seed dormancy and germination (Kolotelo 2005). 
In this work, the morphology, abundance and spatial distribution of resin vesicles were 
examined in seeds from five populations of Abies pinsapo, analyzing the chemical 
composition of resin samples by gas chromatography-mass spectrometry. The effect of resin 
on own seed germination was also evaluated, investigating the influence of its major 
constituent and the seed coat exudate. 
Significant differences in the number of resin vesicles were found depending on the seeds 
origin, although no relevant variations were observed in their morphology and distribution. 
The resin from seed vesicles consisted of a complex mixture, rich in terpenes. Limonene 
was the major component in all populations. However, compounds present in smaller 
quantities showed a variable relative abundance depending on the population. 
Damage of resin vesicles had a significant effect on seed germination. Injuring before 
germination drastically reduced the germination percentage, modifying the kinetics of the 
process. Seedling growth was also affected, with a significant decrease in root length and a 
total inhibition of shoot development. Vesicle damage prior to stratification totally inhibited 
the germination process. Incubation with limonene negatively affected germination and 
plantlet development, exhibiting a dose-dependent effect. However, the hydrophilic seed 
coat exudate did not exert a significant influence on the final germination percentage. 

Key words: Abies pinsapo, germination, resin vesicle, terpenes, seed 

References: 

Dässler, H.G. and Zentsch, W. (1959). Germination inhibiting action of the constituents of pine turpentine oil. 
Pharmazie, 14, 46-48. 



 

Gunia, S. and Simak, M. (1970). Effect of damaging resin vesicles in the seed coat on the germination of silver 
fir (Abies alba Mill.) seeds. Proceedings of the International Symposium on Seed Physiology of Woody 
Plants, Kornik, Poland, pp. 79-83. 

Keeling, C., Andrew, L., Kolotelo, D., Russell, J. and Kermode, A. Resin vesicles in conifer seeds: 
Morphology and allelopathic effects. Canadian Journal of Forest Research, 48: 1515-1525. 

Kolotelo, D. (1997). Anatomy & morphology of conifer tree seed. Forest Nursery Technical Series 1.1. 
Ministry of Forests, Nursery and Seed Operations, British Columbia. 

Kolotelo, D. (2005). Resin vesicles in conifer seeds. In: Tree Seed Working Group News Bulletin 42. J.D. 
Simpson (ed.). Canadian Tree Improvement Association, Fredericton, N.B. pp. 13–15. 

Kshatriya, K., Whitehill, J.G.A., Madilao, L., Henderson, H., Kermode, A., Kolotelo, D. and Bohlmann, J. 
(2018). Histology of resin vesicles and oleoresin terpene composition of conifer seeds. Canadian Journal 
of Forest Research, 48, 1073-1084. 

Lobo, N. (2014). Conifer seed predation by terrestrial small mammals: a review of the patterns, implications, 
and limitations of top-down and bottom-up interactions. Forest Ecology and Management, 328, 45-54. 

Rubino, F.M., Martinoli, A., Pitton, M., Di Fabio, D., Caruso, E., Banfi, S., Tosi, G., Wauters, L.A. and 
Martinoli, A. (2012). Food choice of Eurasian red squirrels and concentrations of anti-predatory 
secondary compounds. Mammalian Biology, 77, 332-338. 


	References:

