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Several Douglas-fir (Pseudotsuga menziesii (Mirb.) Franco) cones processed at the Dorena Tree
Improvement Center in Cottage Grove, Oregon, were extensively colonized with mold fungi during
the fall of 1990. Fungal colonization was at such high levels that seed extraction was difficult
because much of the cone scales were "sealed” by the network of mycelial growth. Much seed could
not be extracted because of the extensive mycelial growth over the cone surface.

Affected cones had noticeable fungal growth on their cone scales (figure 1). Fungal growth ap-
peared mostly yellow to pink with a powdery texture. Mycelial strands were also evident on the inner
surfaces of cone scales and within chambers where seed was located. Tufts of mycelium and
deposits of spores were examined microscopically and aseptically deposited on potato dextrose agar
for growth.

The most common fungus colonizing cone scales was Trichothecium roseum (Pers.) Link ex
Gray. Descriptions of Domsch and others (1980) were used for identification (see Appendix for
mycological characteristics). Two other fungal genera were also identified: Penicillium and Tricho-
derma. Both were present on all cones examined, but at much lower levels than
T. roseum. Therefore, it is concluded that the major cause of problems with seed extraction was
profuse colonization of Douglas-fir cones by T. roseum.

Trichothecium roseum has been previously implicated as an important contaminating fungus of
Douglas-fir seed in the Pacific Northwest (Littke and Browning 1989). This species has world-wide
distribution and is most commonly found in temperate forest ecosystems (Rifari and Cooke
1966). The fungus is found within and on the surface of forest soils (Badurova and Badura 1967;
Jensen 1963) and is a common colonizer of both deciduous (Borowska 1966; Luppi-Mosca 1962) and
conifer (Brandsberg 1967; Hayes 1965) litter. Trichothecium roseum has been found on seed of
several conifer species, especially in the genus Pinus (Anderson 1986; James and Genz 1981,
1982). Some investigators consider the fungus a common saprophyte on the external surface of
seed (Doyer 1938; Malone and Muskett 1964). However, others (Neergaard 1977; Urosevic 1961;
Littke and Browning 1989) consider it an important attacker of seed which causes reduced viability
and/or decay.
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Other interesting characteristics of T. roseum include its ability to parasitize other fungi, including
plant pathogens such as Sclerotinia sclerotiorum (Pohjakallio and Makkonen 1957; Rai and Saxena
1975). The species also readily produces anti-fungal metabolites (Brian and Hemming 1947; Dhin-
gra and Khare 1973). Plant pathogenic behavior of T. roseun has been implicated in inoculation
tests of greenhouse crops (Domsch 1963); the species is considered a primary pathogen of apples
(Borecki and Profic 1962) and tomatoes(Welch and others 1975).

Figure 1. Trichothecium roseum growth and sporulation on scales of Douglas-fir cone from the
Dorena Tree Improvement Center.

Contamination of Douglas-fir cones with 7. roseum probably occurred during collection or trans-
port. It is unknown whether this fungus can successfully colonize cones still attached to trees. If
cones come into contact with either soil or forest litter, they may become contaminated with
T. roseum. |f a few cones become contaminated, the fungus may spread quickly to other cones
during transport and storage. Burlap bags used to store cones may become contaminated with
fungal inoculum. If such bags are not thoroughly cleaned and sterilized between use, it is possible
that residual T. roseum inoculum could spread to newly collected cones. Bleach treatments and
thorough drying of burlap bags will greatly reduce problems on fungal contamination.
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Since T. roseumn can probably cause serious seed deterioration which may result in poor performance
and reduced germination (Littke and Browning 1989), treatment of contaminated seed is advis-
able. Surface sterilization within a bleach solution has proven effective in reducing level of seedcoat
contamination (Littke and Browning 1989). Exposure of seed to running water rinses for at least 48
hours has also been useful (James and Genz 1981). Other possible seed treatments that may be
effective include hydrogen peroxide and fungicides (James and Genz 1981). Problems of phytotox-
icity on young germinants (Cooley 1983; Lock and others 1975) and detrimental effects on seed
germination (Edwards and Sutherland 1979) have limited the efficacy of some seed treatments. The
better approach is to initially prevent cone infection, rather than trying to reduce inoculum on
contaminated seed.

LITERATURE CITED

Anderson, R. L. 1986. Checklist of micro-organisms associated with tree seeds in the World,
1985. USDA Forest Service, Gen. Tech. Rept. SE-39. 34p.

Badurova, M. and L. Badura. 1967. Further investigations on the relationship between soil fungi and
the macroflora. Acta Soc. Bot. Pol. 36:515-529.

Borecki, Z. and H. Profic. 1962. [The fungi Trichothecium roseum Link, Pezicula malicorticis (Cord.)
Nannf., and Penicillium expansum (Link) Thom as primary or secondary pathogens of ap-
ples]. Acta Agrobot. 12:79-94,

Borowska, A. 1966. [Litter fungi of the Debrina reservation]. Acta Mycol., Warszawa. 2:79-105.

Brandsberg, J. W. 1967. A study of fungi associated with the decomposition of coniferous
litter. Mycologia 61:373-381.

Brian, P. W. and H. G. Hemming. 1947. Production of antifungal and antibacterial substances by
fungi. Preliminary examination of 166 strains of Fungi Imperfecti J. Gen. Microbi-
ol. 1:158-167.

Cooley, S. J. 1983. Seed and soil treatments to reduce seed decay and Fusarium root rot of sugar
pine. USDA Forest Service, Forest Pest Management, Pacific Northwest Region. 8p.

Dhingra, O. D. and M. N. Khare. 1973. Biological control of Rhizoctonia bataticola on urid bean.
Phytopathologische Zeitschrift 76:23-29.

Domsch, K. H. 1963. Die Einfluss Saprophytischer Bodenpilze auf die Jugendentiwicklung
Hoeherer Pflanzen. Z. Pflkrankh. Pflschutz 70:470-475.

Domsch, K H., W, Gams and T.-H. Anderson. 1980. Compendium of soil fungi. Academic Press,
London. 859p.

Doyer, L. C. 1938. Manual for determination of seed-borne diseases. Int. Seed Testing Associa-
tion. Wageningen, The Netherlands. 59p.

3 Nursery Dissase Notes 124
July 1881



Edwards, D. G. W. and J. R. Sutherland. 1979. Hydrogen peroxide treatments of Abies
seeds. Can. For. Serv., Bi-Monthly Research Notes 35:3-4.

Etzold, H. 1960. Die Wirkung des Lichtes auf Einige Pilze und ihre spectrale Grenz zum Langwelli-
gen Hin. Arch. Mickrobiol. 37:226-244.

Hayes, A. J. 1965. Some microfungi from Scots pine litter. Trans Brit. Mycol. Soc. 48:179-185.

James, R. L. and D. Genz. 1981. Ponderosa pine seed treatments: effects on seed germination
and disease incidence. USDA Forest Service, Forest Pest Management, Northern

Region. Rept. 81-16. 13p.

James, R. L. and D. Genz. 1982. Evaluation of fungal populations on ponderosa pine seed. USDA
Forest Service, Forest Pest Management, Northern Region. Rept. 82-22. 21p.

Jensen, V. 1963. Studies on the microflora of Danish beech forest soils. 5. The micro-
fungi. Zentbl. Bakt. Parasitkde, Abt. 2, 117:167-179,

Kakkar, R. K. and B. R. Mehrotra. 1971. Studies on imperfect fungi. 2. The activities of the hydro-
gen and hydroxylons. Sydowia. 25:89-99.

Littke, W. R. and J. E. Browning. 1989. Unpublished report of seed-borne fungi of conifers. Weyer-
haeuser Company. 12p.

Lock, W., J. R. Sutherland and L. J. Sluggett. 1975. Fungicide treatment of seeds for damping-off
control in British Columbia forest nurseries. Tree Planters’ Notes 26(3):16-18.

Luppi-Mosca, A. M. 1962. Funghi sulle foglie morte di Betulla e Castagno. Allionia 8:19-25.

Maksimova, R. A. and N. P. Palmova. 1969. [A study on nuclei in the mycelium and conidia of
Trichothecium roseum Link.). Mikrobiologiya 38:674-678.

Malone, J. P. and A. E. Muskett. 1964, Seed-borne fungi. Descriptions of 77 fungus
species. Proc. Int. Seed Testing Assoc. 29:179-384.

Neergaard, P. 1977. Seed pathology. John Wiley & Sons, New York. 1187p.

Palmova, N. P. and R. A. Maksimova. 1970. [A study of heterokaryosis and ability to conidia
germination with respect to variability of Trichothecium roseum]. Mikrobiologiya 39:665-670.

Pohjakallio, O. and R. Makkonen. 1957. On the resistance of the sclerotia of some phytopathologi-
cal fungi against their parasites. Acta Chem. Fenn. 30:222.

Rai, J. N. and V, C. Saxena. 1975. Sclerotial mycofiora and its role in natural biological control of
white-rot disease. Plant and Soil 43:509-513.

Rifari, M. A. and R. C. Cooke. 1966. Studies on some Didymosporous genera of nematode-trapping
Hyphomycetes. Trans. Brit. Mycol. Soc. 49:147-168.

4 Nursery Disease Notes 124
July 1891



Sagromsky, H. 1956. Zur Lichtindurzienten Ringbildung bei Pilzen. 3. Biol. Zentbl. 75:385-397.

Urosevic, B. 1961. The influence of saprophytic and semi-parasitic fungi on the germination of
Norway spruce and Scots pine seeds. Proc. Int. Seed Testing Assoc. 26:537-556.

Welch, A. W, Jr., S. F. Jenkins, Jr. and C. W. Aveure. 1975. Trichothecium fruit rot on greenhouse
tomatoes in North Carolina. Plant Dis. Reptr. 59:255-257.

5 Nursery Disease Notes 124
July 1881



APPENDIX

MYCOLOGICAL CHARACTERISTICS OF TRICHOTHECIUM ROSEUM

Synonymy:

Trichoderma roseum Pers.

Hyphelia rosea (Pers. ex Gray) Fr.
Puccinia rosea (Pers. ex Gray) Corda
Dactylium roseum (Pers. ex Gray) Berk.
Trichodermia rosea (Pers. ex Gray) Kuntze
Cephalothecium roseum Corda

Description:

Forms fast-growing colonies, reaching 9 cm in diameter in 10 days when grown at 20
degrees C. (figure 2).

Colonies pinkish, and often zonate indicating a diurnal rhythum of growth (figure 2)
(Etzold 1960; Sagromsky 1956).

Colonies appear powdery because of extensive production of conidia (figure 2).

Conidiophores erect, up to 2 mm long, 4-5 um wide, often with three septa in the
lower part.

Conidia ellipsoidal to pyriform with obliquely-prominent truncate basal scar, 2-celled,
the upper cell often slightly larger, hyaline, smooth and thick walled (figure 3).

Conidia measure 12-23 x 8-10 um.

Conidia are multinucleate, each cell containing 4-12 or more nuclei (Maksimova and
Palmova 1969)

Good germinability of conidia depends on the equal distribution of the numerous nuclei
in each cell (Palmova and Maksimova 1970)

Optimal temperature for growth is 25 degrees C. (range: 15-35 degrees C.) (Palmova
Maksimova 1970).

Tolerates a wide pH range; at pH 4.0-6.5 excellent sporulation usually occurs (Kakkar
and Mehrotra 1971).
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Figure 2. Trichothecium roseurn growing on potato dextrose agar for 10 days at 24 degrees C. under
diurnal cycles of cool, fluorescent light.

Figure 3. Conida of Trichothecium roseum showing their characteristic two-celled morphology with
truncated basal scar (x450).
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