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In the late 1950’s and early 1960’s, forest nursery
production in California was increased to provide tree
seedlings needed for an expanding reforestation pro-
gram. Root diseases were a serious problem in most
nurseries (1). There was also a possibility that infected
planting stock might spread these diseases from the
nurseries into the forests.

Concern over this possibility increased after many
dead and dying seedlings of sugar pine (Pinus lamber-
tiana Dougl.) were found in a plantation in the northern
Sierra Nevada. The pines had been planted in May
1960. In July, after the dead transplants were noted,
21 samples of the transplants within the plantation
and 11 natural sugar pine seedlings growing adjacent to
the plantation were collected for laboratory isolation.

Of 21 root samples from nursery transplants, 489
yielded one or more colonies of Fusarium oxysporum
Schlecht., and 309, yielded one or more colonies of
Macrophomina phaseoli (Maubl.) Ashby. Neither of
these fungi was found on the native seedlings.

These fungi are common pathogens in the forest nur-
series of California (1, 4). F. oxysporum is one of the
most common of the soil fungi found on the roots of
conifer seedlings in California nurseries. Both patho-
genic and saprophytic clones are found in abundance
and can be isolated from most root samples collected.
M. phaseoli is also very common in most nurseries.

Since both fungi were common pathogens in the
source nursery and were not found on native seedlings,
it was concluded that they had been introduced into
the forest plantation on roots of transplant stock. The
root isolations showed that the root flora of the native
seedlings differed significantly from that of the nursery
seedlings. The most striking difference was the com-
plete lack not only of F. oxysporum but of all fusaria
except an occasional F. rosewm on the native seedlings.

These observations led to speculation about the fate
of F. oxysporum on roots of transplanted seedlings and
about reasons for its absence in the rhizosphere and
roots of the native seedlings. Would the F. oxysporum
remain a permanent part of the transplant’s root flora
or would it die out? Was the absence of F. oxysporum
from the roots and rhizosphere of native seedlings due
to the lack of past introduction or was the environ-
ment restrictive?

In spring 1962, a field experiment was established in
the Stanislaus Experimental Forest in the central Sierra
Nevada. In a small opening within a stand of sugar
pine and white fir (Abies concolor [Gord. & Glend.]
Lindl.), 1-year-old nursery-grown sugar pine were trans-
planted, stratified sugar pine seeds were sown, and
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Tasre 1. Comparison of Fusarium oxysporum popula-
tions on roots of transplanted, direct-seeded, and native
sugar pines from 1962 to 1965

Root samples yielding F. oxysporum )

Time

of Trans- Direct-

sampling planteda seeded? Natural®

% % %

1962 May 90 0 0
Oct. 89 0 0

1963 July 39 0 0

1964 Oct. 10 0 0

1965 Oct. 0 0 0

a Based on 18-20 samples tested.

b Based on 10 samples tested.

¢ Based on 9-10 samples tested.
several native sugar pine seedlings were selected for
future analysis. At the time of transplanting, samples
of transplanted and natural seedlings were also taken
for root and rhizosphere isolations. A standard root
sample consisted of 21 cm of taproot and 30 cm of
lateral roots from each seedling. Each sample was
washed thoroughly in tap water and plated on petri
dishes containing 29, water agar, two drops of 259,
lactic acid, and propylene oxide-sterilized barley straw
(2). The fungi that grew from the roots were identified
to genus, and all fusaria were subcultured for species
identification. Three months later, in the fall, and each
year thereafter, the roots of the transplanted, seeded,
and natural seedlings were analyzed for the presence
of F. oxysporum.

Over a 4-year period, no F. oxysporum was found on
the roots of any of the direct-seeded or native seed-
lings (Table 1). At the time of planting, 909, of the
root samples from transplanted nursery seedlings had
one or more propagules of F. oxysporum. In fall 1962,
this F. oxysporum population was still high, but a
rapid decline occurred between that time and fall 1964,
By 1965, no F. oxysporum could be recovered.

These observations suggest that F. oxysporum is not
a normal component of undisturbed forest soils in at
least two locations in the Sierra Nevada. They cor-
roborate the work of Thornton (5) in New Zealand and
Park (3) in England, who found F. oxysporum to be
absent from forest soils. The results of the field ex-
periment suggest that this absence may be due not
only to the lack of a past introduction but also to
some unknown environmental pressures, which gradually
reduce and eventually eliminate any introduced popu-
lations.
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