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Seedfall under Coastal Douglas-fir Shelterwood Stands

Abstract

Natural seedfall under Douglas-fit (P!e tlot! gli menz;eii (M|tb.) Franco) shelterwood stands
provides both benefits and costs to thc land manager, partly depending on resultant scan<l density.
Under lean seedfall conditjoos, on the average, natural seedfall has the potential to rcstcrck 480
seedlings per acre *'ithio I years.

lntroduction

Natural seedfall under coastal Douglas-fir (Prcad.otswga menziesii (Mirb.) Fratco)
shelterwood staods provides both beoefits and costs that should be considered by land
managers plaooing for regeneratioo aod early maoagemeot of such stands. The major
benefit is assurance of at least adequatel regeneration when site prepararioo is adequate
(I(illiamson 1973). Also, natural seedlings should be better adapted than planred
seedlings to adverse conditioos (e.g., root pathogens and frost) peculiar to the site.
Some beoefits may be realized through geoetic improvement if seed is provided by the
most vigorous and dominant trees from the ioitial stand.

If planting of seedlings after the seed cur in shelterwood operations is planned,
then the only direct cost associated with seedfall and resulting natural regeoeration
would be for precommercial thinning if seedling density is too great. Planting is com-
monly practiced under shelterwood staods to shorten the tegenemriorr period. If survival
of planted trees is good arid natural seedliogs are abuodartr, precommercial thinniog
may be necessary. ITith oarural regenemtion, on the other haod, insufficient density
may resulr in a cosr for f i l l- in planting.

Methods

Seedfall was measured under five shelterwood stands and orre seed-rfee srand, plus uncut
staods adjacent to e.Lch crrt stand (Fig. 1), begiooing the first year after the seed cut.
Collections statted with two shelrervrood units (Beeline and Deadhorse 6-2) and one
seed-tree unit (Deadhorse J1-l) io southwestern Oregon, on the Tiller Ranger District
of the Urnpqua Natiooal Forest. The seed-tree unit was quite open initially and became
more opeo thfough extensive windthrows of overstory rrees. Measulements on these
lhfee afeas began with the 1971 seed year. Beeline only included the seed years 1971
and. 1972: the other two areas extended rhrough rhe seed year 1975. A sheltervrood
study on the H. J. Aodrews Experimental Forest (Hi-15), io the rnid-Oregon Cascades,
began providing data. in 1975. Ao addirional area on rhe Tiller Ranger District (Six

rAs defioed by the Forcst Setuice H".n'lbaoh,2409.26d, append;x 64, Douglas fir.
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Figure 1. Six a.reas where shelterwood seedfall was studied.

Sticks) and one on the St. Helens District of the Gifford Pinchot National Forest
(Coyote) provided data startiog in 1976. Measuremeqrs were coorinud o,n these last
thlee areas through seed ye r 1978. Ovetstory stand characeristics for each cutting
unit s/ere recorded (Table 1). All initial srands wele on gentle topography, well
stocked, and mature-with Douglas-fir predominant None were considered overmature.

Seedfall was measured on or near the 15th of December, April, and August of each
seed year by placing seed traps io the stands. Seed ffaps were 1 by 2 feet; no trap
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TABLE 1 .  Characre" rs r ics  o {  rhe  she l re rwood s rands  where  sead $as  m€{sured.

Size unit Year cut
Avs. Basal

Trees  d iaheter

Beel ine T29S,R1W,S9
Deaalhorse{ i -2 T:}1S,R2l t ,S( j
Deadhorse 31 3 T30,R2E,S31
Six Sl icks T29S,RZE,S23
Hi-15 T15S,R5E,S1+
Coyoie T3N,R6E,S36

2 0 0
200
3 0 0  +
3 0  0 +
1 4 0
3  0 0 +

6 1
2 4
5 0
4 3

2 9

2 2  1 1 1 6  u
1 3  1 9 6 9
2 6  1 9 6 9
2 0  1 9  ? 6
21 1l i - '
z0 1975

No./acre Inches Feet/2ac.e
1 5
1 5

4

1 5

s a
8 5
3 i

1 4 0
1 3 4

32
32
4 1
6 0
2 1
3 7

lAll b?rsed on lvillameiie Meridian-

TABLE 4. Toial sound seed per acre (thousands) alu ns regeneration i'eriod .rnd lile seedlinss per
acr'e for' 1{'o shelterwood stands in souths'estern Oreson.

Seedlings

5 2 0Six Siicks
2 1 6
6 4 2

8 S 2 : 1
1 2 3 5 : 1

was placed closer than 2 chains to a cutting boundary. The uap patrern for all areas
was similar to that for the Beeline arca.

In the laboratory, seeds were separated by species arrd counted. Potential viability
$/as esrimated in cut seeds; viability was assumed if seed co6ts were inract arrd seed
interiors wete full, firm, and white, with no indicatioos of unfirmness, milkiness, or
necrosis. The cufting rest may be as good an estimator of viability of this seed as are
the mote sophisticated laboratory tests (Stein 1967, Borter 1974).

Natural seedlings were available for the Beelioe and Six Sticks areas only, from
regerleration surveys by the Tiller Raoger Disffict. These systematic sufteys used a
4-milacre quadrat; 1 percent of rhe area was sampled in February 1980.

The data on Douglas-fir seedfall were analyzed as a paired-plot experiment with
4 degrees of freedom (p:0.1). Deadhorse Unit 31-3 was not iocluded in the analysis
because it differed too much from the other units in overstory densitv. Data for other
conifer species were not analyzed.

Results

Douglas+ir

Some seed was provided by both shelterwood and uncut stands almost every year (Table
2 ) . The only year of complete failure was 1972. 'fhe difference in roral seedfall between
shelterwood stands and uncut stands was srarisrically oonsignificaot (t:1.46 with
4 degrees of freedom, to.r-2.1)2) for the comparison of total seedfall in shelter-
wood stands to that in uncut stands.

Considerable variadon in quaorities of seed existed among different seed traps,
areas, and seed yeafs. This variation appears normal aod in agreement with previous
reports about Douglas-fir seedfall ( Isaac 7)43, Rroy 1960, Reukema 1961). The seed-
fall io the seed-tree unit (Deadhorse 31-3) was only about half of that io the associated
urrit 6-2. The very wide spacing of the residual overstory had a major impact on seed
production.
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Seed productioo in the Hi-15 alea was low relative to other areas, even io the
geoerally better seed year of 1978 (124,000 sound seed per acre). In rhat year, the
Coyote unir prwided three times as much seed (386,000), and the Six Sticks unit, four
times as much (507,000). All three stands contaioed vigorouq maftle seed ffees; oo
reason for the low seed production ar Hi-15 is evidenr. I-ow ploduction in three con-
seautive yeals at any particular area is probably not utcommon.

In the first year after rhe seed crts, all five shelterwood stands produced from
two-thirds to as much sound seed as did uncut stands (Table 3), although residual
overstories had no more than half the number of domioants as did these uncut stands.
By the second year and beyond, shelterwood seedfall generally w.!s nea! or above that
of uncut staods so that the five year totals were similar These results suggest immediate
and greater ploductioo of sound seed per tree in shelterwood staods than in uncur stands.

Natural seedling and sound-seed data for the Beeline and Six Sticks areas indicate
seedling-to-seed ratios for these two units on gentle topography in rhe South Umpqua
drainage of the Tiller Raoger District of about 1: 1000.

Other Conifers

Most of the ovefstory arees in these shelterwood stands were Douglas-fir. Nwertheless,
souod-seed production by orher conifers-principally western hemlock (Tvqa heteto-
phylla (.Raf.) Sarg.) and western redcedar (Thu.ja plicata Donn ex D. Don), with
minor amoulrts of true firs (Abies spp.) and westetn whire pine (Pinw monticola
Dougl. ex D. Don) -was appreciable, though usually half or less of that provided by
Douglas-fir. Undoubtedly, much seed of other species came from surrounding uncut
stands, because these seecls are light and can be disseminated widely by winds.

The Coyote unit had many pole-sized western hemlcxk and westero redcedar trees
that evidently were unmerchaotable and were oot cut. These tlees were responsible
for this unit's having had more abundant seedfall from these species than the other
ulrlts,

As with Douglas-fir, seed production by other conifers varied from areo. to ^rea
and year to year. For instancg for the Deadhorse uoits, wen uncut stands had complete
failures two years of four, with lovr seedfall in the other w/o years. In cootrast, the
uncut aleas in the Six Sticks unit produced abundant seed all three years, and seedfall
on the Coyote unit vras abundant in two years aod rnoderate in a third.

Discussion

The sampling errors (Table 2) range from about 17 to over 100 percent of the mean
for Douglas-fir. Maoy more traps would have been needed to bring these errors doq/n
to, say, 10 percent of the mean. I had plaoned for a 10 percent sampling error (at least
for good seed years), but variation was much greater than expected. Forruoatell the
improvement in seed production by trees in shelten ood sands relative to rhar in
uocut stands was coosisteflt between areas aod supports the statistical suggestion of no
difference between treatments.

The \Tashington State Department of Natural Resources, the Oregon State Board
of Forestry, and the U.S. Forest Seri'ice's Pacific Northrvest Region cooperate anoually
in publishing cone-crop repolts to provide seed gatherers and nurserymen with esrimates
of forthcoming seed supplies. No report during the period of this str:dy predicted
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seed abuodance alnve 4.2, on a scale of 1 to 5.: Seven years of the eight had predictions
of a light crop or poorer. In spite of this dismal forecast, substantial an-rounts of seed
(at least 20,000, or about half a pound per acre) were provided about every other year
by these shelterwood stands The overall average production of sound seed for the Bee-
line and Six Sticks shelterwood stands was 161,000, or abo':t four pounds of seed, per
acre per year. If one assumes a seedling./seed percerrtage of 0.1 (suggested by the re-
generatior surveys and seedfall data {rom these two shelters'ood units), then th-ree
years' seed production might resrock an area to aborir 480 seedliogs per acre on gentle
northerly slopes io the vicinity of the South Umpqua draioage uoder the standard site
prepararion techniques in use today, and under seed production circumstances thar are
probably typical.

\(ith medium or heavy seed crops, and good site preparatioo, seeds cao germinate
and seedlings survive by the thousands under shefterwood (Williamson 1973). Thus,
shelterwood regeneration may lead to overstockiog. On the other hand, understocking
may result ftom inadequate site preparation, insufficient conffol of competing vegeta-
rion, and careless logging practices during overstory iemoval. Resealch oo these pmc-
tices could lead to minimum costs for establishing regeneradon vheoever shelterwood
harvestiog is practiced.

The results presented here agree with previous reports conceroiog thinning effects
on Douglas-fir seedfall (Reukema 1961) and seed production by seed-tee stands
( Garman 1955), rvhich indicared not only the variatior in seed production bem'eeo
areas and years, but aiso increased production per tree in partial-cut stands compared
ro uncur stands. exceDt io ve:us of seed failure-

2The conc crop scale is :  1 fa i lure,2 very 1 ight ,  l - l ight , .1 medium, and 5-heavy.
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