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improve early seed germination. However, high germination occurred after
12 days in seed from all cones regardless of treatment.

Table 1.--Percentage germination of ponderosa pine seed extracted from
moldy cones,

6 days inouba&ion 12 days incub@tion

Cone No. seed1 Treatments Treatments
no, extracted 1 2 both 1 2 both
1 89 35 5 20 75 70 T2.5
2 87 90 60 15 90 65 80
3 65 75 65 70 154 85 80

Number of seed appearing sound from external examination.

2Treatments:

1 = Scaked in tap water for 24 hours and then placed on
selective Fusarium media.

2 = Untreated seed, placed directly on selective Fusarium media.
Condition of endosperms of dissected seed is outlined in table 2. Most

seed had healthy (white) endosperms, although several were empty or had
abnormal (yellow or shriveled) endosperms.

Table 2.--Conditicn ofTendosperms of dissected ponderosa pine seed from
moldy cones.

Endosperm Condition

Cone no, White Yellow Shriveled (black) Empty
1 70 5 10 15
2 70 0 0 30
3 90 5 0 5

Figures in table represent percentage of seed (20 seed examined
per cone).

Fusarium spp. were isclated from seed obtained from cones #1 and #2, but
not #3 (table 3). Percentage infection was greatest in seed from cone #1.
This rate of contamination is relatively high compared to other ponderosa
pine seed and those of other species we have evaluated. Amount of Fusarium
in seed from cone #2 is about the level we expect to find on most seed.
Treatments did not have a consistent effect on amount of Fusarium isolated.

It is important to note that Fusarium was isolated from inside the seed
(treatment 3) as well as externally on the seedcoat.



Table 3.--Percentage of pondercsa pine seed from modly cones
contaminated with Fusarium spp.

1

Treatments

Cone no, 1 2 3 All

1 45 5 5 18.3

2 5 10 5 6.7

3 0 6 0 0

i
TTreatments
1 = Soaked in tap water for 24 hours and '
then placed on selective Fusarium media. T

2 = Untreated seed, placed directly on
selective Fusarium media.

3 = Aspetically dissected to reveal endosperm
and then placed dirctly on selective
Fusarium media.

Two species of Fusarium were identified on seeds. The most common was E.
roseum ([k.) Sacc., which was distinguished by its slender, highly falcate
macroconidia (figure 3), absence of microconidia, rare production of
chlamydospores, and production of a deep red pigment in culture. The other
species was F. rigidiusculum (Brick) Sny. & Hans. This species produced
both macroconidia and microconidia (figure 4), but lacked chlamydospores,
and produced appressed reddish colonies with yellow sporodochia in culture.

Figure 3.--Macroconidia of Fusarium roseum isolated from seed
of moldy ponderosa pine cones,




Figure 4.--Macroconidia (black arrow) and microconidia (red arrow)

of Fusarium rigidiusculum iscolated from seed of moldy

ponderosa pine cones.

CONCLUST

i Mold noticeable on the outside of cones may not be detrimental to the
seed produced within. The fungi identified on the cone scales and less
commonly on the seedcoats were not pathogenic to the seed itself. Moldy
ponderosa pine cones still produced many viable seed.

2 Fusarium can be expected to contaminate a certain percentage of seed,
particularly if the cones come from squirrel caches. However, levels of
infection should remain low (between 5-10 percent). It is not known why
seed from cone #1 had such high infection rates.

3. Cones parasitized by insects may stil] produce viable seed, although
number of seed produced may be less than nonparasitized cones. It is
interesting that the only parasitized cone examined (#3) did not have any
Fusarium infection of seed. >

4, Comparisons should be made of seed infection with pathogenic organisms
and viable seed production between moldy and nonmoldy cones.
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