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ABSTRACT 

This bibliography contains 90 references, mainly from North 

American sources, grouped under three headings: Type of Frost and Frost 

Nucleating Agents, Recognition and Damage, and Protection-. 

RESUME 

Cette bibliographie contient 90 references surtout nord-americaines 

et groupees sous les trois titres suivants: "Types de gel et nucH�o

elements du gel", "Reconnaissance et degats", puis, "Protection". 
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INTRODUCTION 

This bibliography on frost damage in tree nurseries was compiled 

to enable a more complete review of frost damage problems in North America. 

Titles are arranged alphabetically by author under three headings: Type 

of Fros t and Frost Nucleating Agents, Recognition and Damage, and Protec

tion. 

The degree of complexity in the reaction of frost damage depends 

on whether the damage results directly from frost or indirectly from 

heaving and mechanical action by ice. Frost damage results in multiple 

growth effects that alter the branching habit and may even result in 

permanent or temporary s tunting. These references about the various 

problems in tree nurseries can help the nurs eryman make correct diagnoses 

and anticipate hos t reactions. However, elusive host reactions can 

res ult if s eedlings have been treated previously with herbicides, sur

factants, or chemicals that induce dormancy. 

Although most of this bibliography is North American, research 

from other parts of the world has been included that deals with protec

tion methods that may be of interest to Canadian nurs erymen. 

TYPE OF FROST AND FROST NUCLEATING AGENTS 

Canada Department of Agriculture. 1974. Frost heaving of alfalfa. Res. 

Br. Rep. 33 pp. 

Cochran, P.H., L. Boersma and C. T. Youngberg. 1967. Thermal properties 

of pumic soil. Soil Sci. Am. Proc. 31:454-458. 

Edey, S. N. and M. J. Joynt. 1975. Mechanical and thermal characteristics 

of the soil at s elected agrometeorological stations. Can. 

Dep. Agric. , Res . Br., Agrometeor. Res. Servo Ottawa. Tech. 

Bull. 84. 

Heidmann, L. J. 1976. Frost heaving of tree s eedlings. A literature 

review of causes and possible controls. U.S. For. Serv., 

Rocky Mt. For. Range Exp. Stn. Fort Collins, Colo. Gen. Tech. 

Rep. RM-2l. 



Kaku, S. 1973. High ice nucleating ability in plant leaves. Plant 

Cell Physiol. 14:1035-10 38. 

Maki, L. R. , E. L. Galyan, M. Chang-Chien and D. R. Cadwell. 1974. Ice 

nucleation induced by Pseudomonas syringae. Appl. Microbiol. 

28:456-459. 
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Moskaev, A. P. 1971. Effect of microrelief on the process of soil heaving 

during frosts. For. Abstr. 32:324. 

O'Gara, P. J. 1963. Frost. Pages 1282-1290 in L. H. Bailey (ed. ) The 

Standard Cyclopedia of Horticulture, Volume 2. MacMillan, New 

York. 

Peace, T. R. 1962. The effect of frost on trees. Pages 23-46 in 

Pathology of trees and shrubs. Oxford, Clarendon Press, London. 

Schnell, R. C. and G. Vali. 1972. Atmospheric ice nuclei from decomposing 

vegetation. Nature 236:163-165. 

Schnell, R. C. and G. Vali. 1973. World-wide source of leaf-derived 

freezing nuclei. 

Tyron, E. G. and R. P. Truce. 

Nature 246:212-213. 

1964. Relative susceptibility of Appalachian 

hardwood species to spring frosts occurring after bud break. 

Bull. West V. Agric. Exp. Stn. No. 503. 15 pp. 

Upper, C. D. , S.E. Lindau and C. A. Deane. 1976. Bacteria linked to frost 

damage. U. S. Dep. Agric. , Agric. Res. 25:8-9. 

Williams, G. P. 1966. Soil freezing and thawing at the Muck Experimental 

Station, Bradford, Ontario. Univ. Guelph. , Sch. Agric. Eng. 

Eng. Tech. Publ. No. 14. 

Williams, G. P. 1968. The thermal regime of a sphagnum peat bog. Pages 

195-200 in Proceedings of the Third International Peat Congress, 

Quebec, Canada. August 18-23. 

Zalasky, H. 1976. Frost damage in poplar on the Prairies. For. Chron. 

52:61-64. 

Zalasky, H. 1976. Structural changes in tissues of caragana seedlings 

after frost damage. Can. J. Plant Sci. 56:941-945. 
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RECOGNITION AND DAMAGE 

Alden, T. 1971. Some physiological factors of importance for the forma

tion of lammas growth and prolepsis in seedlings of Pinus 

syZvestris L. Rapp. Uppsatser Inst. Skogsbotanik, Skogshogskolan, 

Stockholm No. R5. 5 pp. 

Arnold, C. J. 1958. Frost damage. U. S. For. Servo Tree Plant. Notes 

31: 8-9. 

Baranyay, J. A. , R. J. Bouchier and G. R. Stevenson. 1961. Province of 

Alberta Forest Disease Survey. Page 105 in Can. Dep. For. , For. 

Insect Dis. Surv. Annu. Rep. 

Belyea, H. C. and H. J. MacAloney. 1926. Weather injury to terminal bULs 

of Scotch pine and other conifers. J. For. 24: 685-690. 

Berezina, V. M. 1962. How to save Betula verrucosa seedlings. For. 

Abstr. 23:447 and Lesn. Khoz. 14 (10) : 53-54. (Russ. ) .  

Blackler, M. H. 1974. Forest trees. Pages 52-61 in Annotated bibliography 

on winter hardiness in woody perennials 1966-1973. Commonw. 

Agric. Bur. Query File No. 41/74. 

Canada Department of Agriculture. 1971. Frost injury to woody ornamentals. 

Res. Br. Ottawa. Res. Rep. 1970. 

Clark, R. C. and P. Singh. 1970. Newfoundland important forest diseases. 

Page 15 in Can. Dep. Fish. For. , For. Br. , For. Insect Dis. Surv. 

Annu. Rep. 

Davis, W. C. , E. Wright and C. Hartley. 1942. Disease of forest-tree 

nursery stock. Fed. Secur. Agency, Civ. Conserv. Corps. 

Washington, D. C. For. Publ. No. 9. 

Edgren, J.W. 1970. Growth of frost damaged Douglas fir seedlings. U. S. 

For. Serv. , Pac. Northwest For. Range Exp. Stn. Res. Note 

No. PNW-12l. 

Forbes, R. S. , G. R .. Underwood and F. G. Cunning. 1965. Important forest 

diseases. Page 25 in Can. Dep. For. , For. Insect Dis. Surv. 

Annu. Rep. 

Forbes, R. S. , G. R. Underwood and G. A. van Sickle. 1970. Maritimes region 

important forest diseases. Page 29 in Can. Dep. Fish. For. , For. 

Br., For. Insect Dis. Surv. Annu. Rep. 
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Graber, R. E. 1971. Frost heaving . . .  seedling losses can be reduced. 

U. S. For. Servo Tree Plant. Notes 22 (4) :24-28. 

Heidmann, L. J. 1976. Frost heaving of tree seedlings: A literature 

review of cause and possible control. U. S. For. Serv. , Rocky 

Mt. For. Range Exp. Stn. Fort Collins, Colo. Gen. Tech. Rep. 

RM-2l. 10 pp. 

Junock. 1955. Death through winter frosts of one- and two-year old 

oaks. For. Abstr. 16:76-77. 

Kienholz, R. 193 3. Frost damage in red pine. J. For. 31:392-399. 

Kriek, W. 1975. Douglas-fir IUFRO provenances in the Netherlands 1968-69 

Series. Nursery results. Ned. Bosbouw-Tijdscht. 47:100-116. 

(Engl. ) .  

Martineau, R. and A. Lavalle. 1974. Important forest diseases. Pages 

51-52 in Environ. Can. , Can. For. Servo Annu. Rep. 

Martineau, R. and G. B. Oullette. 1966. Important forest diseases. Pages 

41-42 in Can. Dep. For. Rural Dev. , For. Br. , For. Insect Dis. 

Surv. Annu. Rep. 

Mitchell, D. L. and W. C. Kay. 1972. Reforestation with tree seedlings 

grown in extruded peat cylinders. Part III. Evaluation of 

container planting trials. Pages 559-569 in Proceedings of the 

4th International Peat Congress. I-IV Helsinki. 

Nyland, R. D. and H. J. Irish. 1972. Unusual ice damage suggests extra 

care needed in overwinter cold storage. U. S. For. Servo Tree 

Plant. Notes 23 (3) :13-15. 

Pellet, N. E. and D. B. White. 1969. Soil-air temperature relationship 

and cold acclimation of container grown Juniperus chinensis 

'Hetzi'. J. Am. Soc. Hort. Sci. 94:453-456. 

Reeks, W. A. 1958. Weather injury to trees in Manitoba. Can. Dep. Agric. , 

Sci. Serv. , For. BioI. Div. Bi-mon. Prog. Rep. 15 (5) :1-2. 

Ross, N.M. 1930. Tree-planting division. Pages 20-27 in Finlayson, 

E. H. , Report of the Director of Forestry, Canada, for the 

year 1929-30. Can. Dep. Inter., For. Br. Annu. Rep. 



Russell, T.E. 1974. Apparent freeze damage to black walnut seedlings 

related to seed source and fertilizer treatment. U.S. For. 

Servo Tree Plant. Notes 25 (3) :6-8. 
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Salisbury, P.J. and J.R. Long. 1959. High temperature damage to Doug1as

fir seedlings. Can. Dep. Agric., Res. Br., For. Bio1. Div. 

Bi-mon. Prog. Rep. 15(2) :3. 

Schramm, J.R. 1958. The mechanism of frost heaving of tree seedlings. 

Proc. Am. Phi1os. Soc. 102:335-350. 

Schubert, G.H. 1955. Freezing injury to young sugar pine. J. For. 

53:732. 

Stone, E.L. 1952. An unusual type of frost injury in pine. J. For. 

50:560. 

Sutherland, J.R. 1970. Frost heaving of forest nursery seedlings 

damaged by nematode Xiphenema bakeri. Can. Dep. Fish. For. 

Bi-mon. Res. Notes 26:48-49. 

Sutherland, J.R., L.G. Sluggett and W. Lock. 1972. Corky root disease 

observed on two spruce species and western hemlock. U.S. For. 

Servo Tree Plant. Notes 23(4) :18-20. 

Vaartaja, O. 1958. Winter damage in a Saskatchewan nursery. Can. Dep. 

Agric., Res. Br., For. Bio1. Div. Bi-mon. Prog. Rep. 14 (5) :2. 

Whiteshe11, C.D. 1959. Stem girdling by ice. U.S. For. Servo Tree Plant. 

Notes 35:28. 

Whitney, H.S. 1959. An effect of soil packing in densely crowded conif

erous seedlings. Can. Dep. Agric., Res. Br., For. Bio1. Div. 

Bi-mon. Prog. Rep. 15 (5) :1. 

Williams, R.D., D.T. Funk, R.E. Phares, W. Lemmien and T.E. Russell. 

1974. Apparent freeze damage to black walnut seedlings related 

to seed source and fertilizer treatment. U.S. For. Servo 

Tree Plant. Notes 25 (3) :608. 

Wright, E. 1941. Freezing injury to trees and nursery stock in Nebraska 

and Kansas during November, 1940. Plant Dis. Rep. 25 (2) :56-60. 

Zalasky, H. 1975. Chimeras, hyperplasia, and hypoplasia in frost burls 

induced by low temperature. Can. J. Bot. 53:1888-1898. 



Z&lasky, H. 1975. Low-temperature-induced cankers and burls in test 

conifers and hardwoods. Can. J. Bot. 53: 2526-2535. 

Z�lasky, H. 1975. Structural changes in cissues of caragana seedlings 

after frost damage. Can. J. Plant. Sci. 56: 941-945. 

PR01'ECT ION 

A�onymous. 1967. Date and density of sowing. Extract from Rep. For. 

Res. For. Comm. London and For. Abstr. 29: 446. 1968. 
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A1dhous, J.k. 1972. Chapter 2. Pages 107-108 in Nursery practice. For. 

Camm. Bull. 43. 

�11ison, C.J" 1972. Freeze-damage control in forest nurseries. Comb. 

Proc., Int. Propagator's Soc. 22: 77-82. 

Batsh, W.W. 1969. Frost heaving in conifer seedbeds as affected by soil 

fertility treatments. Can. Dep. For. Bi-mon. Res. Notes 

25 (2) : 17. 

Badanov, A.P. 1965. The effect of growth regulators in increasing the 

frost resistance of Eucalyptus seedlings. For. Abstr. 26: 64. 

Bell, W.L. 2.958. Frost damage to Sitka spruce seedbeds. Pubb1e Nursery. 

Forester (North Irel.) 1 (4) : 37-40. 

Benson, A.D. and K.R. Shepherd. 1976. Effect of nursery practice on 

Pinus radiata seedling characteristics and field performance: 

I--Nursery seedbed density. New Z. J. For. Sci. 6: 19-26. 

Berezina, H.M. 1961. How to save Betula verucosa seedlings. For. Abstr. 

23: 447 and Lesn. Khoz. 14 (10) : 53-54. 

11.c.omberg, W.J. 1963. Use of organic residues in forest nurseries. 

Can. Dep. For. Entomo1. Patho1. Br. Bi-mon. Prog. Rep. 19 (6) : 4. 

Bcsinger, 1965. Frost protection with irrigation. Am. Meteorol. Soc. 

Meteorol. Mongr. 6 (8) : 74-80. 

Eccher, A. 1964. Some methods of giving winter protection to Doug1as

fir eeedlings in the nursery. For. Abstr. 25: 58. 

Florescu, 1.1. et al. 1964. Prevention of frost heaving of conifer 

seedlings in mountain nurseries. For. Abstr. 25: 556. 

Geiger, R. 1971. Artificial protection against frost. Pages 509-519 in 

The climate near the ground. Harvard Univeristy Press. 

Cmnhridge, Mass. 
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Good, G. L. , P. L. Steponkusand S. C. Wiest. Winter protection of 

containerized ornamental plants. Landscape Can. 13 (4):6 + 24. 

Graber, R. E. 1971. Frost heaving . . .  seedling losses can be reduced. 

U. S. For. Servo Tree Plant. Notes 22(4):24-28. 
II-

Heidmann, L. J. 1976. Frost heaving of tree seedlings: A literature 

review of cause and possible'control. U. S. For. Serv. , Rocky 

Mt. For. Range Exp. Stn. Fort Collins, Colo. Gen. Tech. 

Rep. RM-2l. 10 pp. 

Harvat, S. 1959. Frost protection by chemicals. For. Abstr. 20:580. 

King, J. P. , H. Nienstaedt and J. Macon. 1965. Super spruce seedlings 

show continued superiority. U. S. For. Serv. , Lake States For. 

Exp. Stn. Res. Note No. LS-66. 

Klock, G. O. and N. R. Benson. 1975. An increase in conifer seedling 

survival and vigor on an east cascade slope with a fumigant. 

U. S. For. Serv. , Pac. For. Range Exp. Stn. Res. Note No. 

PNW-25l. 

Krevoi, S. J. and E. Z. Oknina. 1955. The frost hardiness of oaks. 

For. Abstr. 55:77. 

Linnard, W. 1964. The effect of growth regulators in increasing the 

frost resistance of eucalyptus seedlings. Commonw. For. Rev. 

43:217-219. (Translation of a Russian article by A. P. Badanov 

in Byull. Gla. Bot. Sada. No. 50. 1963. ) 

Logan, K. T. and D. W. F. Pollard. 1975. Testing resistance to spring 

frosts by white spruce provenances. Environ. Can. Bi-mon. 

Res Notes 31:6-7. 

MacGillivray, H. G. and H. A. Hartley. 1973. Influence of both plot

separators on frost heaving and growth of seedlings. U. S. 

For. Servo Tree Plant. Notes 24 (4):6. 

Malcolm, D. C. and B. C. Y. Freezeaillah. 1975. Early frost damage on 

Sitka spruce seedlings and the influence of phosphorous 

nutrition. Forestry 48:139-145. 

McGee, C. E. 1974. Elevation of seed sources and planting sites affects 

phenology and development of red oak seedlings. For. Sci. 

20: l60-l64. 



Minko, G. 1975. Field development of culled nursery stock of Pinus 

radiata. For. Comm., Victoria. For. Tech. Pap. 22:3-6. 

Mullin, R.E. 1965. Effects of mulches on nursery seedbeds of white 

spruce. " For. Chron. 41:454-465. 

Noble, D.L. 1973. Age of Engelmann spruce seedlings affects ability 
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to withstand low temperature: a greenhouse study. U.S. For. 

Serv., Rocky Mt. For. Range Exp. Stn. Res. Note RM-232. 4 pp. 

Nyland, R.D. and J. Irish. 1972. Unusual ice damage suggests extra care 

needed in overwinter cold storage. U.S. For. Servo Tree 

Plant. Notes 23(3) :13-15. 

Peace, T.R. 1962. The effect of frost on trees. Pages 20-26 in Patrology 

of trees and shrubs. Oxford, Clarendon Press. London. 

Rahte, R. 1959. Prevention of frost injury in forest nurseries. For. 

Abstr. 20:550-551 and Allg. Forstz. 14(6) :93-99. 

Robak, H. 1959. The use of wood-slat covers to prevent frost heaving 

in seedbeds. For. Abstr. 20:59. 

Schonhar, S. 1965. Frost-drying in Douglas-fir. For. Abstr. 26:419. 
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Dep. Lands For. Water Resour., B.C. For. Servo 
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