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Abstract. Two mul ches and two sowi ng depths were
conpared for their effectiveness to protect conifer
seedlings fromloss caused by Fusari um oxvsporumin
non-funigated soil. Survival rates were hi ghest in
treatnents using sawdust and pi ne needl e mul ches conbi ned
with shall ow sowi ng, and | owest in the controls.

| NTRCDUCTI ON

Met hyl broni de and chl oropi crin have been
used at the California Departnent of For-
estry and Fire Protection, Magalia Nursery
for 30 years, as a preplanting soil
fumgation for the control of weeds, soil

i nsects and especially soil borne pathogenic
fungi . Fusari umoxvsporum can cause hig

| osses anong susceptible conifer species
during their first year. Losses by Fusarium
with red fir (Abies magnifica) and white fir
(A_. concol or), and Sugar pine (Pinus

| anbertiana) have
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been as high as 75 percent at Magalia
Nursery. Losses were reduced consi derably by
using fall funmigation, instead of the
customary spring fum gation. However,
because of the potential for hunman health
risks and the probability of |egislation to
reduce or elimnate use of these chenicals,
alternative di sease control nethods are

bei ng. evaluated. Additionally, fum gation
may reduce opportunity for spring
nycorr hi zal col oni zation of first year

coni fer seedlings.

Thi s re?ort of a 1991 sowi ng cul minates five
years of a continuing study to nonitor the
effects of mul ches and seed sowi ng dept hs
for reduction of fusariuminpacts on conifer
seedlings in non-funmigated soils. Germnants
of red and white fir, and sugar pine are very
susceptible to killing by Fusarium The

obj ective of this study i1s to evaluate the
effectiveness of two organi c mul ches and two
sowi ng depths on non-funigated soils for
reduction of Fusariuminpact on these

speci es.

MATER ALS AND METHODS

The data presented in this report
§Tab| e 1) are fromnursery beds | ast
um gated wi th methyl - brom de and chl oro-
pricin in August 1987 gone non- f um gati on
cycle) and in August 1984 (two non-fum -
gation cycles). The nursery itest) beds of
this report were sown in April 1991.



Pl ot Set - Up

The four foot wide test bed rows were
divided into 4 foot by 6 foot plots with 2
foot buffers between treatnents and 4 foot
buffers between species. Six treatnents were
random zed and replicated four tines in al

three species in the one cycle soil, and
random zed and replicated twice in the two
cycle soil. The six treatnments per

replication are as foll ows:
- sawdust, drilled seeds.
sawdust, lightly-drilled seeds.
pi ne needl es, whole, drilled seeds.
pi ne needl es, shredded, lightly
drilled seeds.
controls (2), drilled seeds.

Sawdust used in this study is froma 100
year old pile on a forner mixed conifer mill
site. Pine needles (Pinus ponderosa) are
collected locally in the fall from asphalt-
paved parking lots. Shredded needl es were
prepared in a snall garden-type shredder
Drilled seeds are those that were drilled to
the usual planting depth for the species.
Lightly drilled seeds were drilled to half-
expose the seed. Sawdust and pine needl es
were | ayered over the drilled seed to a
depth of one-half inch.

Dat a Col | ection

Dead seedlings (Fusariumkilled) were
counted and renoved weekly from June 5, 1991
through October 10, 1991. Later in Cctober
1991, all living seedlings were counted and
survival percentages totaled

RESULTS AND DI SCUSSI ON

Results at the end of the 1991 grow ng
season were conpiled and surviva
per cent ages conpared and eval uated for
di sease control efficacy, Table 1
Spring Sow ng

In all three species tested, the
survi val percentages of both the sawdust and
the pine needle treatnents were hi gher than
either of the controls. Survival for both
sawdust and pi ne needl e treatnents averaged
in the 90 percent range.

Conpari sons between one non-fum gation
cycle (1) and two non-fum gation cycles (2)
show that nobst of the four treatnents have at
| east 90 seedling survival, while the two
controls have generally | ower seedling
survival rates

Table 1. Combined results of the three-year (1)
and six-year (2) cycle non-fumigated soil study.
Percentages given are for survival of first-year

germinants.

TOTAL PERCENT SURVIVAL BY SPECIES
TREATMENTS White Fir Red Fir Sugar Pine
(1) (2) (1) (2) (1) (2)
SAWDUST:
Drilled seed 90 88 93 84 96 95
Lightly drilled seed 97 94 97 93 97 96
PINE NEEDLES:
Drilled seed, whole 94 95 95 86 99 926
needles ‘
Lightly drilled seed, 97 96 98 95 99 94
shredded needles
CONTROL: 59 72 75 57 89 80
Drilled seed 1
Drilled seed 2 55 61 64 56 87 83




Al four treatnments appear to increase
survival measurably in both nonfum gation
cycles. For white fir, the survival increase
averaged nearly 40 percent for the three year
cycle and nearly 30 percent for the six
year cycle. Red fir survival increased about
25 percent for the three cycle and about 30
percent for the six year cycle. Sugar pine
survival increased about 10 percent for both
cycl es.

Wiite fir survival over the four year
study has averaged in the | ow 90 percent
range for the sawdust and pi ne needl e
treatnents and in the md 50 percent range
for the controls (Table lh. Red fir surviva
over the four year study has averaged in the
I ow 90 percent range for sawdust and pi ne
needl e treatments and in the high 60 percent
range for the controls. Sugar pine surviva
in both control treatnments was consi derably
hi gher than the four year average for this
species at Magalia Nursery. Survival for
sugar pine over four years has averaged in
the low 90 percent range for the sawdust and
pi ne needl e treatnments and the high 50
percent range for the controls.

In general, the treatnents involving
lightly drilled seed with either sawdust or
shredded pine needles resulted in the
hi ghest survival (average in the md 90
per cent range% while the control plots
resulted in the | owest survival (average in
the |l ow 60 percent range).

Fal | Sow ng

Al seed for the study of this report

was sown in late April or early May, 1991
which is typical for spring sowing at this
nursery. Over the past three

ears, a limted anount of fall sowi ng has

een attenpted. Seed has been sown in late
fall (Novenber) with a 24 hour soak and no
stratification, and was lightly drilled and
covered with a layer of sawdust. In addition,
a layer of whol e pine needl es was then spread
over the sawdust to prevent the winter rains
fromwashi ng of f the sawdust and exposi ng
the seed.

~ The advantage of fall sow ng over
spring sowing is that the seed germnates 4-
6 weeks earlier in the spring (usually
around md-March), and thereby becones nore
resistant to attack by Fusarium and

ot her di seases, whi ch becone nore active

with warnmer soil tenperatures.
Commencing in the fall of 1991

nearly all true fir and sugar pine seeds
were fall sown in non-funigated soil for the
1992 growi ng season. They were lightly drilled
and covered with a light |ayer of sawdust;

a | ayer of pine needl es was added over the
sawdust to reduce soil erosion during the
wi nter. The pine needl es were renoved in
the spring after the seedlings had begun to

ermnate. Prelimnaryresults after the

i rst growi ng season indicate that surviva
rates were acceptabl e and that we were able
to produce for the first tine nmarketable
1-0 true fir and sugar pine seedlings.

CONCLUSI ONS

Fromthe results given in Table 1,
survival of white fir, red fir, and sugar
pi ne seedlings grown on non-fun gated soi
I's hi gher when using shal | ow sow ng and
mul ches conpared to the controls. Throughout
this study, lightly drilled seed in both the
sawdust and pi ne needl e treatnments resulted
in the highest survival, while the contro
Plots had the |owest survival. The survival
or bothlightly drilled seed treatnents
averaged in the niddl e 90 percent range,
with survival for the control plots
averaging in the | ow 60 percent range

W feel that a survival of at |east 85
percent for these three species grown in
non-fum gated soil is acceptable. For the
first time (1991) the entire sow ng was
done on non-fum gated soil. Every bed was
sown with lightly drilled seed covered with
a light |ayer of sawdust. Sawdust was
chosen over shredded pine needl es due to an
easily accessible and unlimted supply and
the ease of spreadi ng.

In conclusion, the spring sow ng of
lightly drilled seed covered with either
sawdust or pine needl es has enabl ed grow ng
Fusarlun}suspeﬁtlble species of true fir and
sugar pine without soil fumgation.
Additional ly, we find that fall sowing with
light drilling and sawdust and pine needl e
mul chi ng adds the benefits of disease
reduction and field seed stratification and
$!irhnates early spring entry into wet

i el ds.



