
Propagation of Ornamental Plants
Vol. 9, № 3, 2009: 143-150

SEED STORAGE POTENTIAL FOR DWARF BIRCH (BETULA GLANDULOSA MICHX.) 

Kathleen Forbes and Tannis Beardmore*

Natural Resources Canada, Canadian Forest Service-Atlantic Region, Hugh John Fleming Forestry Complex, PO 4000, Frederic-
ton, New Brunswick, Canada, E3A 5P9,  

*Fax: + 1 506 452 3525, *E-mail: tbeardmo@nrcan.gc.ca

REFERENCES

Alsos I. G., Spjelkavik S., Engleskjøn T. (2003). Seed bank size and composition of Betula nana, Vaccinium uliginosum, and Cam-
panula rotundifolia habitats in Svalbard and northern Norway. Canadian Journal of Botany, 81: 220-231.

Andrews J. T., Mode, W. N., Webber P. J., Miller G. H., Jacobs J. D. (1980). Report on the distribution of dwarf birches and present 
pollen rain, Baffin Island, North West Territories. Canadian Arctic, 33: 50-58.

Beardmore T., Wang B. S. P., Penner M., Scheer G. (2008). Effects of seed water content and storage temperature on the germina-
tion parameters of white spruce, black spruce and lodgepole pine seed. New Forests, 36: 171-185.

Bevington J. (1986). Geographical differences in the seed germination of paper birch. American Journal of Botany, 73: 546-573.
Canadian Forest Service (1997). Gene Conservation Working Group, Information Report M-X-212E, 53 pp.
Clausen K. E. (1975). Long term storage of yellow birch and paper birch seed. USDA Forest Service Research Note NC-183, North 

Central Forest Experimental Station, St. Paul MN, USA, 3 pp.
Dirr M. A., Heuser C. W. (1987). The reference manual for woody plant propagation. Varsity Press, Athens Georgia, USA, 239 pp.
Division of Forests and Lands. USDA, NRCS (2008). The plants Database, National Plant Data Center, Baton Rouge, USA. Ac-

cessed December 2008, http://plants.usda.gov
Edwards D. G. W., El-Kassaby Y. A. (1988). Effect of flowering phenology, date of cone collection, cone-storage treatment and 

seed pretreatment on yield and germination of seeds from a Douglas-fir seed orchard. Forest Ecology Management, 25: 17-29.
Ellis R. H., Roberts E. H. (1980). The influence of temperature and moisture on seed viability period in barley (Hordeum distichum 

L.). Annals of Botany, 45: 31-37.
Ellis R. H., Roberts E. H. (1981). The quantification of ageing and survival in orthodox seeds. Seed Science and Technology, 9: 

373-409.
Fryxell P. A. (1957). Mode of reproduction of higher plants. Botany, 23: 135-233.
Heit C. E. (1967). Propagation from seed: storage of deciduous tree and shrub seeds. American Nurseryman, 126: 12-13, 86-94.
Hermanutz L. A., Innes D. J., Weiss I. M. (1989). Clonal structure of arctic dwarf birch (Betula glandulosa) at its northern limit. 

American Journal of Botany, 76: 755-761. 
Hinds H. R. (2000). Flora of New Brunswick Second Edition. Department of Biology University of New Brunswick, Canada, 160 pp. 
Hong T. D., Linington S., Ellis R. H. (1998). Compendium of information on seed storage behaviour, Volume 1A-H. Royal Botani-

cal Gardens, Kew, Wakehurst Place, Ardingly, West Sussex, UK: 93-94.
International Seed Testing Association (ISTA) (1985). International rules for seed testing. Seed Science and Technology, 13: 300-513.
Jacobs J. D., Headley A. N., Maus L. A., Mode W. N., Simms E. L. (1997). Climate and vegetation of the interior lowlands of southern 

Baffin Island: long-term stability at the low Arctic limit. Arctic, 50: 167- 177.
Jensen L. A., Noll E. (1959). Experience of germination testing of Pacific Northwest Douglas fir seed. Association of Official Seed 

Analysts Proceedings, 49: 107-113.
Jones S. K., Ellis R. H., Gosling P. G. (1997). Loss and induction of conditional dormancy in seeds of Sitka spruce maintained moist 

at different temperatures. Seed Science Research, 7: 351-358. 
Juntilla O. (1976). Effects of stratification, gibberellic acid and germination temperature on the germination of Betual nana. Physi-

ologia Plantarum, 23: 425-433.
Karrfalt R. P. (2008). Betula L. In: Bonner F. T., Karrfalt R. P., Nisley R. G. (Eds). The Woody Plant Seed manual. USDA Forest 

Service, Agricultural Handbook 727, July 2008: 303-310. 
Martin I., De al Cuadra C. (2004). Evaluation of different scarification methods to remove hard-seededness in trifolium subter-

raneum and Medicago polymorpha accessions of the Spanish base genebank. Seed Science and Technology, 32: 671-681.
Maine Natural Areas Program. (1999). Maine’s rare, threatened and endangered plants. Maine Department of Conservation. USDA, 

NRCS. 2008. The PLANTS Database, National Plant Data Center, Baton Rouge, USA. Accessed December 2008, http://plants.
usda.gov

New Hampshire Natural Heritage Bureau (2006). Rare plant list for New Hampshire. New Hampshire Natural Heritage Bureau 
Division of Forests and Lands, Concord, New Hampshire, USA, 18 pp.

New York Department of Environmental Conservation (2000). Protected native plants. Division of Land and Forests. USDA, NRCS. 
2008. The Plants Database, National Plant Data Center, Baton Rouge, USA. Accessed December 2008, http://plants.usda.gov

Pekrun C., Lutman P. J. W., Baeumer K. (1996). Induction of secondary dormancy in rape seeds (Brassica napus L.) by prolonged 
imbibition under conditions of water stress or oxygen deficiency in darkness. European Journal of Agronomy, 6: 245-255.



Polosova T. G. (1962). Seed regeneration of Betula nana L. in the lesotundra part of the Great land tundra. Botanicheskii Zhurnal, 
47: 1370-1375 (in Russian). 

Powell G., Beardmore T. (2002). New Brunswick Tree and Shrub Species of Concern: A Field Guide. NRCan-AFC Information 
Report M-X-212E, 21-22, 66 pp.

Pritchard H. W., Manger K. R., Prendergast F. G. (1988). Changes in Trifolium arvense seed germination quality following alter-
nating temperature treatment using Liquid nitrogen. Annals Botany, 62: 1-11.

Roberts E. H. (1973). Predicting the storage life of seeds. Seed Science and Technology, 1: 499- 514.
Roberts R. H. (1981). Physiology of ageing and its application to drying and storage. Seed Science and Technology, 9: 359-372.
Service New Brunswick (2008). Geographical Data and Maps. Accessed December 2008. http://www.snb.ca/gdam-igec/e/2900e_1.asp 
Simpson J. D., Wang B. S. P., Daigle B. J. (2004). Long term storage of various Canadian hardwoods and conifers. Seed Science 

and Technology, 32: 561-572.
Walters C., Hill L. M., Wheeler L. J. (2005). Drying while dry: kinetics and mechanisms of deterioration in desiccated organisms. 

Integrated Comparative Biology, 45: 751-758.
Wang B. S. P., Charest P. J., Downie B. (1994). Ex Situ storage of seeds, pollen and in vitro cultures of perennial woody plant spe-

cies. FAO Forestry Paper 113. Rome: Food and Agriculture Organization of the United Nations, 94 pp. 
Wang B. S. P., Ackerman F. (1983). A new germination box for tree seed testing. Canadian Forest Service Information Report. PI-

X-27, 34 pp.
Wang B. S. P. (1973). Laboratory germination criteria for red pine (Pinus resinosa Ait) seed. Proceedings, Association of Official 

Seed Analysts, 63: 94-101.
Weis I. M., Hermanutz L. A. (1988). The population biology of the arctic dwarf birch, Betula glandulosa: seed rain and the germi-

nable seed bank. Canadian Journal of Botany, 66: 2055-2061.


