
Ctl/J.ada
PF--':U.2.

J:.n 1'. rep"t •
Be -ij5

PACIFIC FOREST RESEARCH CENTRE
CANADIAN FORESTRY SERVICE
VICTORIA, BRITISH COLUMBIA

l'ot for publication

IN

LIST OF REFERENCES ON
FOREST NURSER \T -DISEASE

RESEARCH
BRITISH COLUMBIA

by

JACK R. SUTHERLAND

INTERNAL REPORT BC-45

DEPARTMENT OF THE ENVIRONMENT

JULY, 1973



Not for publication

LIST OF REFERENCES ON FOREST NURSERY-DISEASE RESEARCH IN BRITISH COLUMBIA

by

Jack R. Sutherland

PACIFIC FOREST RESEARCH CENTRE

CANADIAN FORESTRY SERVICE

VICTORIA, BRITISH COLUMBIA

INTERNAL REPORT BC-45

DEPARTMENT OF THE ENVIRONMENT

JULY, 1973



This report contains a list of references on forest nursery­

disease research in British Columbia. It should be useful to those inter­

ested in knowing the disease problems and the research done thereon in

local nurseries. Besides the references listed here, the 1938, 1941, 1947

through 1959, 1968 and 1972 Annual Reports of the B.C. Forest Service have

mentioned the relative incidences of some nursery diseases, such as damping­

off. I have included only references directly related to seedling disease

research and omitted letters and lecture outlines. Most of the listed

references are in the library at the Pacific Forest Research Centre, 506

West Burnside Road, Victoria, B.C. The list is short, and by scanning the

titles one can see what most of the papers contain; however, where this does

not apply, e.g. most of the Annual Reports of the Forest Insect and Disease

Survey, I have indicated the contents in a short sentence. As an addi­

tional aid, a short index is included with numbers identifying specific

references.

I. Non-pathogenic problems: 6,8,62,67,72,73.

II. Pathogenic problems:

A. Corky root disease: 2,3,12,16,19,25,40,41,42,45,46,63,64,65.66

68,71,72,73.

B. Control

1. Damping-off (pre- and post-emergence): 1,4,7,17,18,20,21,

26,27,47,50,52,54,59,74.

2. Nematodes

a.

B.

Xiphinema bakeri:

Other nematodes:

3,14,25,72,73.

14,74.

3. Shoot and foliage problems: 23,39,49.

C. Damping-off

1. Pre-emergence: 1,4,7,10,14,17,27,28,29,30,31,32,33,34,42,

50,54.

2. Post-emergence: 1,4,7,17,22,23,27,28,29,30,31,32,33,34,42,51,52,54
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a. Early: 7,10,17,27,51,54.

b. Late: (Fusarium root rot): 4,7,10,14,20,26,27,39,40,51,

52,54.

D. Nematodes

1. Xiphinema bakeri: 2,3,14,16,19,64,65,66,67,68,69,70,71,

72,73.

2. Other nematodes: 2,14,39,61,64,68.

E. Research techniques: 1,5,11.

F. Root rots (other than Fusarium): 14,40,41,44,55,58,74.

G. Rusts: 36,37.

H. Shoot and foliage problems:

1. Botrytis: 9,33,43,49.

2. Other: 22,23,24,35,38,39,49,41,48,50,57,60.

I. Seeds: 1,10,13,15,17,53,56.

J. Mycorrhizae: 36.

1. Allen, G.S. 194 7• MOld-free germination of coniferous seeds.

J. Forest. 45:51

2. Anonymous. 1966. Nematodes on Douglas fir seedlings.p. 13, In Res. Rep. ,

1966, Res. Sta. , Saanichton, B. C. , Res. Branch, Canada Dep. Agr.

3. Anonymous. 1967. Nematodes in forest nurseries. p. 275, In Res.

Rep. , 1967, Res. Sta. , Saanichton, B. C. , Res. Branch, Canada Dep. Agr.

4. Bier, J.E. 1942. Laboratory experiments on the control of damping-off

in Douglas fir using commercial peat as the pla~ting medium. Can.

Dep. Agr., Div. Bot. and Plant Pathol., Lab. Forest Pathology, Victoria.
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Unpublished Rep.

5. Bloomberg, W.J. 1963. A translucent rooting medium for the observation

of Douglas-fir seedling roots. Plant Dis. Rep. 47(6): 455-458.

6. Bloomberg, W.J. 1963. Use of organic residues in forest nurseries.

Can. Dep. Forest., Forest Entomol. and Pathol. Branch, Bi-monthly

Progress Rep. 19(6): 4.

7. Bloomberg, W.J. 1965. The effect of chemical sterilization on the

fungus population of soil in relation to root diseases of Douglas-fir

seedlings. Forest Chro~ 41: 182-187.

8. Bloomberg, W.J. 1965. Severe mineral deficiencies in Douglas-fir

seedlings in a newly developed forest nursery. Can. Dep. Forest.,

Bi-monthly Res. Rep. 21(5): 4.

9. Bloomberg, W.J. 1966. Grey mould of Douglas-fir seedlings. Can. Dep.

Forest. Bi-monthly Res. Notes. 22(4): 7.

10. Bloomberg, W.J. 1966. The occurrence'of endophytic fungi in Douglas­

fir seedlings and seed. Can. J. Bot. 44: 413-420.

11. Bloomberg, W.J. 1968. A technique for recovering seeds from forest

nursery beds. Can. J. Plant Sci. 48: 340-342.

12. Bloomberg, W.J. 1968. Corky root of Douglas-fir seedlings. Can. Dep.

Forest and Rural Dev., Bi-monthly Res. Notes 24(1): 8.

13. Bloomberg, W.J. 1969. Disease of Douglas-fir seeds during cone storage.

Forest Sci. 15: 176-181.

14. Bloomberg, W.J. and W.R. Orchard. 1969. Chemical control of root

disease of Douglas-fir seedlings in relation to fungus and nematode

population. Ann. Appl. BioI. 64: 239-244.
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15. Bloomberg, W.J. 1970. Seed disease of Douglas-fir during cone storage.

Can. Dep. Fisheries and Forest., Bi-monthly Res. Notes, 26(2): 15-16.

16. Bloomberg, W.J., J.R. Sutherland, W. Lock and T.G. Dunn. 1970.

Development of corky root disease in Douglas-fir transplants. Can. Dep.

Fisheries and Forest., Bi-monthly Res. Notes 26(2): 14-15.

17. Bloomberg, W.J. and J. Trelawny. 1970. Effect of thiram on germination

of Douglas-fir seed. Phytopathology 60: 1111-1116.

18. Bloomberg, W.J. 1971. Diseases of Douglas-fir seedlings caused by

Fusarium oxysporum. Phytopathology 61: 467-470.

19. Bloomberg, W.J. and J.R. Sutherland. 1971. Phenology and fungus­

nematode relations of corky root disease of Douglas-fir. Ann. Appl.

BioI. 69: 265-276.

20. Bloomberg, W.J. 1973. Fusarium root rot of Douglas-fir seedlings.

Phytopathology 63: 337-341.

21. Buckland, D.C. 1942. Further experiments of the control of damping­

off in Douglas fir using commercial peat as the planting medium.

Can. Dep. Agr., Div. Bot. and Plant Pathol., Lab. Forest Pathology,

Victoria. Unpublished Rep.

22. Buckland, D.C. 1946. Late top-infection damping-off of Douglas fir

seedlings. Can. Dep. Agr., Div. Bot. and Plant Pathol., Lab. Forest

Pathology, Victoria. Unpublished Rep.

23. Buckland, D.C. 1947. Investigations on the control of Fusarium top

blight of Douglas fir seedlings. Can. Dep. Agr., Div. Bot. and Plant

Pathol., Lab. Forest Pathology, Victoria. Unpublished Rep.

24. Funk, A. 1973. Phompsis (Diaporthe) canker of Douglas-fir in British
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Columbia. Pest Leaflet No. 60., Can. Forest Serv., Pacific Forest

Research Centre, Victoria, B.C. 5p.

25. Ilnytzky, S. and J.R. Sutherland. 1973. Corky root disease of Douglas-

fir seedlings: post-plant nematicide trials to control Xiphinema

bakeri. Bi-monthly Res. Notes. (In press)

26. Lock, W. 1973. Fusarium root rot of Douglas-fir nursery seedlings.

Pest Leaflet No. 61, Can. Forest. Serv., Pacific Forest Res. Centre,

Victoria, B.C., 7p.

27. Lock, W. and J. R. Sutherland. 1973. Fungicide seed-treatment field

trials in 1972. Pacific Forest Res. Centre, Victoria, B.C. Internal

Rep. BC-X-44.

28. Molnar, A.C. 1953. Damping-off in forest nurseries. p. 155, In

Ann. Rep.Forest Insect and Disease Surv., Forest BioI. Div., Canada

Dep. Agr., Ottawa.
/sZ

29. Molnar, A.C. 1954. Disease conditions in forest nurseries. p.~,

In Ann. Rep. Forest Insect and Disease Surv., Forest BioI. Div., Canada

Dep. Agr., Ottawa. (Gives incidence of damping-off at various nurseries).

30. Molnar, A.C. 1955. Disease conditions in forest nurseries. p. 105,

In Ann. Rep. Forest Insect and Disease Surv., Forest BioI. Div.,

Canada Dep. Agr., Ottawa. (as reference 26).

31. Molnar, A.C. 1956. Disease conditions in forest nurseries. p. 90, In

Ann. Rep. Forest Insect and Disease Surv., Forest BioI. Div., Canada

Dep. Agr., Ottawa. (as reference 26).

32. Molnar, A.C. 1958. Disease conditions in forest nurseries. p. 101,

In Ann. Rep. Forest Insect and Disease Surv., Forest BioI. Div.,
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to Douglas-fir nursery stock.

1961. Botrytis sp. associated with damage

Can. Dep. Forest., Forest Entomol. and

- 7 -

nematode, Fusariwil oXysporium, and Alternaria problems at various

nurseries; also The1ephora terrestris as smothering fungus at Rayleigh

nursery) •

40. MOlnar, A.C., J.W.E. Harris, D.A. Ross and J.A. Baranyay. 1969.

Nursery problems. p. 107 and 108, In Ann. Rep. Forest Insect and

Disease Surv., Canada Dep. Fisheries and Forest, Ottawa. (Mentions

corky root at Duncan and Green Timbers and Fusarium root rot of Sitka

spruce at Terrace). Also Pythium on white spruce at Telkwa.

41. Molnar, A.C., D.A. Ross and R.L. Fiddick. 1970. Nursery problems.

p. 84, In Ann. Rep. Forest Insect and Disease Survey, Canada Dep.

Fisheries and Forestry, Ottawa. (Cites corky root on Douglas fir

transplants at Duncan; several minor problems on container seedlings).

42. MOlnar, A.C., D.A. Ross and R.L. Fiddick. 1971. Nursery problems.

p. 87, In Ann. Rep. Forest Insect and Disease Survey, Ann. Rep., Can.

Forestry Serv., Canada Dep. Environ., Ottawa. (Cites corky root on

transplants a t Brannen Lake and that damping-off was endemic at all

nurseries).

43. Parker, A.K. and J.R. Long.

Pathology Branch, Bi-monthly Progress Rep. 17(2): 4.

44. Phelps, V.H. 1969. Control nursery diseases. Can. Dep. Fisheries and

Forest., Forest. Branch, Victoria, B.C. Timber Talks, No. 49. (same

as reference 10).

45. Phelps, V.H. 1969. Seedling damage from nematodes. Can. Dep. Fisheries

and Forest., Forest. Branch, Victoria, B.C. Timber Talks, No. 58.
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(same as reference 62).

46. Phelps, V.H. 1969. Feeding habits of nematodes. Can. Dep. Fisheries

and Forest., Forest Branch. Victoria, B.C. Timber Talks, No. 69.

(same as reference 59).

47. Phelps, V.H. 1969. Protect your nursery seedlings. Can. Dep.

Fisheries and Forest., Forest Branch, Victoria, B.C. Timber Talks, No.

70. (same as reference 13).

48. Porter, W.A. 1957. Biological studies of western red cedar needle

blight caused by Keithia thujina Durand. Can. Dep. Agr., Forest

BioI. Div., Forest BioI. Lab., Victoria. Unpublished Rep.

49. Revel, J. 1965. Cold storage of 2 + 0 Douglas-£ir seedlings in

multiwall bags. Final Rep., E.P. 582, B.C. Forest Serv., Victoria, B.C.

13p. (Interim reports on this subject were given in the 1962 through

1965 Forest Res. Rev., B.C. Forest Serv., Victoria).

50. Salisbury, P.J. 1951. Investigations on the control of damping-off

and top-blight of Douglas-fir seedlings at the Duncan forest nursery in

British Columbia in 1948 and 1949. Can. Dep. Agr., Forest BioI. Div.,

Forest BioI. Lab., Victoria. Unpublished Rep.

51. Salisbury, P.J. 1952. Studies in damping-off in forest nurseries in

British Columbia. Can. Dep. Agr., Forest BioI. Div., Bi-monthly

Progress Rep., 7(6): 3-4.

52. Salisbury, P.J. 1952. The effect of temperature and hydrogen-ion

concentration on growth of certain cultures of Fusarium oxysporium

isolated from Douglas fir seedlings. Can. Dep. Agr., Forest BioI.

Div., Victoria. Unpublished Rep.
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53. Salisbury, P.J. 1953. Some aspects of conifer seed microflora. Can.

Dep. Agr., Forest BioI. Div., Bi-monthly Progress Rep., 9(6): 3-4.

54. Salisbury, P.J. 1954. A review of damping-off of Douglas fir seedlings

in British Columbia. Forest Chron., 30(4): 407-410.

55. Salisbury, P.J. 1954. A study of the Phytophthora root rots of

Lawson cypress in British Columbia. Can. Dep. Agr., Forest BioI. Div.,

Forest BioI. Lab., Victoria. Unpublished Rep.

56. Salisbury, P.J. 1955. Molds of stored Douglas fir seed in British

Columbia. Can. Dep. Agr., Forest Biol. Div., Forest Biol. Lab.,

Victoria. Unpublished Rep.

57. Salisbury, P.J. 1955. Rosellinia herpotrichioides Hepting and Davidson

on Douglas fir in British Columbia. Can. Dep. Agr., Forest BioI. Div.,

Forest BioI. Lab., Victoria. Unpublished Rep.

58. Salisbury, P.J. 1955. Parasitism of Phytophthora spp. isolated from

roots of Port Orford cedar in British Columbia. Can. Dep. Agr.,

Forest BioI. Div., Bi-monthly Progress Rep. 11(5): 3-4.

59. Salisbury, P.J. 1957. A test of three disinfectants in nursery soil.

Can. Dep. Agr., Forest BioI. Div., Bi-monthly Progress Rep. 13(3): 3-4.

60. Salisbury, P.J. 1957. Heavy damage to Chinese Junipers, Juniperus

chinensis associated with Pestalotia funerea Desm. Can. Dep. Agr.,

Forest Biol. Div., Bi-monthly Progress Rep., 13(6): 4.

61. Salisbury, P.J. and J.E. Bosher. 1959. Nematode assays of some forest

and nursery soils in British Columbia. Can. Dep. Agr., Forest BioI.

Div., Bi-monthly Progress Rep. 15(2): 4.

62. Salisbury, P.J. and J.R. Long. 1959. High temperature damage to
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Douglas fir seedlings. Can. Dep. Agr., Forest BioL Div., Bi-m:mthly

Progress Rep. 15 (2): 3.

63. Sluggett, L.J. 1972. Corky root disease of Douglas-fir nursery seed­

lings. Pest Leaflet No. 53, Can. Forest. Serv., Pacific Forest Res.

Centre, Victoria, B.C., 5p.

64. Sutherland, J.R. and T.G. Dunn. 1968. Nematodes in British Columbia

forest nurseries. Can. Dep. Forest. and Rural Dev., Forest.

Branch, Forest Res. Lab. Victoria, B.C. Information Rep. BC-X-25.

65. Sutherland, J.R. 1969. Feeding of Xiphinemabakeri. Phytopathology

59: 1963-1965.

66_ Sutherland, J.R. 1970. Some forest nursery seedling hosts of the

nematode Xiphinemabakeri. Can. J. Plant Sci. 50: 588-590.

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

damaged by the nematode Xiphirtemabakeri. Can. Dep. Fisheries and

Forest., Bi-monthly Res. Notes 26(5): 48-49.

68. Sutherland, J.R. and T.G. Dunn. 1970. Nematodes in coastal British

Columbia forest nurseries and association of Xiphirtemabakeri with a

root disease of Douglas-fir seedlings. Plant Dis. Reporter 54:165-168.

69. Sutherland, J.R., T.G. Dunn and N.B.F. Cousens. 1970. MOrphometric

and morphological characteristics for identifying the life stages

of Xiphinema baked Williams, 1961 (Nematoda: Longidorinae). Can.

J. Zool. 48: 771-773.

70. Sutherland, J.R. and D.A. Ross. 1971. Temperature effects on survival

of Xiphinema bakeri in fallow 80il. J. Nematology 3: 276-279 •

.71. Sutherland, J.R., L.J. Sluggett and W. Lock. 1972. Corky root
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disease observed on two spruce species and western hemlock. Tree

Planter's Notes 23(4): 18-20.

72. Sutherland, J.R. and L.J. Sluggett. 1973. Corky root disease of

Douglas-fir: relation of Xiphinema bakeri nematodes to symptom

severity and observations on seedling tissue and soil nutrients. Can

J. Forest Res. 1(2), 299-303.

73. Sutherland, J.R. L.J. Sluggett and W. Lock. 1973. Association of some

physical and chemical properties of nursery soils with corky root disease.

Bi-monthly Res. Notes(in press).

74. van den Driessche, R. 1963. Partial sterilization of Douglas-fir

seedbeds with formalin and chloropicrin. Forest Sci. 9: 330-334.

Acknowledgment

I thank Nestor Makuch and Marlene Mitchell for compiling and checking

many of the references.




