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ROADCAST BURNING of logging slash following clearcutting is a

common forest management practice on the west side of the Cascade

Range. A study (Morris, 1958) to measure effects of slash burning on fire

hazard and. on revegetation of conifers and other plants was begn in 1946

in the Douglas-fir subregion of Oregon and \Tashington. In this paper, some

ecological effects of slash fires near Oakridge, Oregon, will be considered,

using data from a small portion of the study area.

Before slash burning, pairs of adjacent, rectangular plots, about one-fourth

acre each, were selected. One plot of each pair was burned with the rest of

the clearcut unit. The other plot was left unburned to provide a conttol'

If less than two-thirds of the ground was blackened on a burned plot, ot if

an especially hot ot fast-spreading fire burned a portion of the proposed

unburned plot, the pair was rejected. These tejections tended to leave fot

study only those plots that had medium intensity slash fires. Thirteen pairs

of plots in the Oakridge area survived rejections.

A pair of plots was always selected on the same slope, with the same

aspect and similar slash. Pairs range between elevations of 2250 to )750

feet, slopes of 0 to 40 per cent, and six aspects: N., S., V/., NE., SE., and S\7.

The piots are at an average distance of 350 feet ftom the nearest conifer seed

source; the closest pait is within 50 feet, the farthest 1000 feet from standing

timber. One pair receives a little afternoon shade; 12 pairs are in the open.

Most pairs are at midslope, but one is in a creek bottom. The timber type

prior to logging was old-growth Douglas-fir (Pseudotsuga m'enziesii)' with

western hemlock (Tsugtt berercphylla) and tnrc fh (Abies spp. ) associates.

The pair iocated in a creek bottom had a Douglas-fir-western redcedar
(Thuja plicata) stand. Site class, or productivity of the plots for tree growth,

ranqed trom slte Il to slte Iv.-
l Authorities used fot common and scimtific names are Little (1953) for trees and some shrubs

and Kelsey and Dayton ( 1942) for orher vegetatron.
'Site ilass is decermined by the relation between total height oI dominant or codooinant trees

and tree age. Site class I is best, site class V is pootest.
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11,4 Vegetation Following Slash Fires

One or more plots were burned each year from 1946 to 7957. Cover
records beginning in 1947 were collected annually to 1953, except that six
of the older plots were skipped in 1952. Aker a nine-year interval, the final
examination was made in 1962.

Vegetation was placed in three categories: conifer, brush, and herbaceous.
Pacific yew (Taxus bre folia) and aII broadleaf tree species were considered
brush.

Coni'fer Stocking
Conifer stocking was estimated by per cent of 4-milacre subplots having

one or more. nanually established coni{er seedlings 6 or more inches high.
Twenty-five subplots were examined in each burned and unburned plot, except
at last examination when 12.5 subplots were examined.

During the first few years, unburned plots had significantly greater
stccking than burned plots ( Figure 1). The records show that only a few
of the seedlings on the unburned plots became estabiished before the logging.
By the seventh year, however, burned plots caught up with the unburned;
both burned and unburned plots then had about 60 per cent of the 4-milacre
subplots stocked. The 11- to l6-year examination showed that both burned
and unburned plots still had about 60 per cent stocking. By this time, the
trees ranged from 6 inches to 25 feet.

In addition to stocked subplot analysis, in which all commercially important
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Figure 1. Conifet stoqking on 13 pahs of burned and unburned plots,
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species were recorded a1ike, a comparison was made of numbets of seedlings

by species for burned and unburned plots. General differences between plots

were similar to those noted in the stocking comparison. The most numefous

species on both unburned and burned plots was Douglas-fir.

Brusb Coaer

The proportion of available growing space ( rock, wood, etc. were not

considered available growing space) shaded by brush was estimated by a

vertical projection of the brush canopy. These estimates were made on the

same subplots used for conifer-stocking estimation. The 4-milacre subplots

were visually divided into quadrants, and an estimate of available growing

space shaded by brush species was recorded for each quadmnt. Then, the

proportion of brush cover by individual spcies was estimated and recorded

for eaeh quadrant. As various layers or stories of canopy developed, the esti-

mating system tended to obscure the amount of cover at higher densities. For

example, a closed canopy of a low-brush species and a closed canopy of a

taller-brush species would be recorded as 100 per cent total shade-not

100 per cent shade by one and 100 per cent shade by the othet.

There was significantly more brush on unbumed plots for the first five

years; however, by seven years, differences were no longer significant ( Figure

2 ) . Total cover ranged from 1 pet cent on burned and 6 pet cent on unburned
plots after two years to about 40 per cent cover on both by 11 to 16 years.

Proportion of cover by individual spcies was also studied at different
periods after burning. Since amount of shade depends on size of plant, fre-
quency of occurrence should give a more sensitive measure than shade cover
to show effects of fire on species composition. Frequency of occurtence, how-
ever, showed essentiaily the same telation between species as shown by amount

of shade cover.

Apparently, the first brush species to become dominant is most likely to
remain dominant for at least 10 years. On 54 per cent of burned samples,
the brush species dominant two years after burning was still the major species
11 to 76 years after burning. On 6! per cent of unburned samples, initial

dominant species of brush were still dominant at the last examination.
Individual brush species exhibited definite responses to treatment ( Table

1). Ceanothus (includes both snowbrush ceanothus (Ceanothas aelutinus)
and varnishleaf ceanothus (C, oelutinzn var. laeaigatus)) conspicuously domi-
nated burned plots but covered very little of the unburned. Bluebetry elder
(Samhucus glauca) and ltaity manzanita (Arctostaphylos cohtmbiana) provided

more cover on burned plots than on unburned plots, although they occupied
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- Figure 2. Pet cent of ground shaded by brush on 13 pairs of burned and
unburned plots.

a small proportion of the area. Pacific yew and blueberry (Vaccinium spp.),
including red whortleberry (V. paruif oliun), occured rarely on burned plots,
but both were commonly found on unburned p1ots. However, red whortleberry
is often found on burned areas in the northern Cascade Range and in the
Coast Ranges of Otegon. Pacific rhododendron (Rhotl.otlend,ron macropbyllum)
and salal (Gaubberia shallon) were aiso found mainly on unburned plots.
Vine maple (Acer drcinatum) provided little more shade on unburned than
on burned plots. By 11 to 16 years after burning, vine maple litter had
formed dense mats on the ground (which could severely limit the occurrence
of any other vegetation), but ceanothus litter had not formed dense mats
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TABLE 1.

PER CENT oF BRUSH SHADE CovER FoR EACH Mosr CoMMoN BRUSH AND

HERBACEOUS SPXCIBS ON 13 PATRS OF PLOTS AFTER SLASH BURNING;

1962 EXAMINATIoNI

l l 7

Specier

B*.rned, Unburned
plo^ Plort

Brush:

Snowbrush ceanothus lCeanothut tehtinur) and
Varnishleaf ceanothus (C, aebtiws var. laetigauts)
Pacific rhododendron (Rhododendron macropblLlam)
Vine maple (Acer citcinatum)
Salal ( G auh b eria fi allon)
Golden chinkapin ( Caltanopri! chrytophylla l
Cherry (Pruau spp.)
Blueberry (Vacciniutn spp.)
Cascades mahonia (Mabonia nen,ov)
\flestern thimblebetry (Rabtu parviflorut)

Pacific 1en r'faxu breuilolin '

Hairy manzanita ( Ar c torrap hJtlor colambiana)
Vilow (Sallr spp. )
Blueberry eld,et ( Sa.mbucu: glaerca)
Miscellaneous2

Total

Herbaceous:

Trailing blackberry (Rubus macropetahu)
\X/illowweed ( Epilo biunr spp.)
American twinflower (Linnaea borealis var. americana)
Modest whipplea ( lY/ hipplea moderta)
Cerastium ( C erustiu'tn spp.)
P eavine ( Lat h ynt s spp.)
Lrpire (Lu,ainu spp.)
Grasslike plants (Gramineae ar'd Cyperaceae)
nfestern starflower (Trientalit europaea 'tar latilolia)
\Testern bracken ( P t eri di&tn aquilinum't ar. pu b e rc ens )
Bunchberry dogwood (Cornas canadenth)
Miscellaneous2

Total

4.9
1r.7
2.'
6.1
3.4
.4

2.2
2.4
0
3.2
.,
.7

6.4

3.3
j0.5

11.9
11.7

) .4

7.4
t.8
2.5
7.7

.3
1.4

.1
/ .o

100.0

30.7
28.4
1. t

10.8
t.8
t.0
1.9
2.5
2.7
.8

0
10.5

100.0

22.0
27.4
20.8
7.2
7.9
2.2
1.4
.6
.6
.3
.8

8.8

100.0 100.0

lBasis: 1J00 milacre quadrants on 1l pairs of burned and unburned plots.
'Includes small amounts of the above species and those in Table 2.
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(allowing other vegetation to be established). Few species of brush or hetbs
grew undet vine maple, but some did grow under ceanothus. Brush sFcies that
were occasionally observed on the plots but were not large enough or dense
enough to contribute to shade estimates are listed in Table 2.

TABLE 2.
OccURRBNcE oF LEAsr CoMMoN BRUSH AND HBRBAcBoUs SpEcrEs oN 1l PArRs

oF PLoTs AFTER SLASH BURNTNG: 1962 E)GMrNATroNl

Speciet
Bu,rned UnbouneC,
Plors plo^

Brush:
Ifhitebark raspberty ( Rwbus leucod,ermis )
Pacific madrone (Arbutu menzieii.)
Rose (Rora spp. )
Common snowberry (Synzphoricarpos albu)
Crrrant (Ribes spp.)
Goosebetry (Ribes spp.)
Red alder (Alnu rubra)
Black cottonq/ood (P opttlu trichocdrpa)
Mountain-ash (Sorbus spp.)
Cascara buckthorn (Rhamaur putbiara)
Creambush rockspirea (Holodisat: ditcolor)
Cutleaf blackberry I Rubar lacini.atott)

Herbaceous:
Hawkweed (Hierucium spp.)
Ctdweed (Cnap bali*m spp.)
Common pearleveda sthg ( Anaphal'h matgaritacea)
Thisrle (Cirtium spp.)
Solomonplume ( Sruilacixa spp.)
Trefoil foamflower (Tiadla triJoli.ata)
Vestern swordfern (Poly:ticbutn tnttntt rn)
Bedsrast ( G aliurn spp.)
Groundsel (Senecio spp.)
Ladyfen ( Atbyriurn filixfemina)
Yiolet (Viola spp.)
Deerfoot vanillaleal (Achlys tripbylla)
Inside-out |lower (V aacoawria b exatzdta)2
British Columbia wildginger (Asawn caad.atum)
Oregon tea (Saturelja Do*gla:ii)2
T ilJitm (Trilli*m spp.)
Oxalis (Oxalfu spp.)

X
0
x
x
0

0
0

x

x

x

x

0
0

X
x

x

x
0
x
x
X

x
0
t
0

' Species observed on plots but nor shadidg enough area to be tallied.'Common anC scientific names from: Gilkey, Helen. Ilandbook of nonhwest Ilowering plants.
8d,.2,414 pp., illus. Binfotds & Mon, Portland, Oreg. 1961.

x

x
0
X
ta

x
0
0
0

x
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Hetbaoeous Coaet

Total atea shaded by herbaceous species was similar fot burned and un-

burned plots lfigure 3)' but there were differences in species composition

(Table f ) . Eleven to 16 yearc after logging and burning' trailing blackberry

iRub s mafiopetalus) was the most common species found on both burned

^J onlrlrn"a pto.s, but it shaded more of the burned l7illowweeas @pilob-

io* ,pp.> ,i.,.loding fireweeil (E angastifotiam) ' were also common through-

;;; i; r*dt ur"ulnd shaded burned and unburned plots equally' This was

""p".r.a, as the spreading habit of willowweeds is well known' American

irrflo-.r (Linnaea borealis var' americana) , which is common in uncut

PERCENT COVER

YEARS SINCE BURNING

Fisure 3' Per cent of ground shaded by herbaceous plants on 13 pairs of burned

and u-nburned Plots.
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stands, shaded 14 times more area on unburned than on burned piots and was
the third most common herbaceous plant ( after trailing blackberry and willow-
weeds ) .

Summary
Frequent examinations of 1l pairs of plots near Oakridge, Oregon, duting

the first 11 to 16 years following slash burning, showed some e{fects of
burning logging slash. Significantly more conifer reproducdon was found on
unburned plots for the first six years following slash burning. However, by
seven yeafs, there was no longer a significant difference between conifer
stocking on burned and unburned plots.

Significantly more brush covered unburned plots than burned ploa for
only the first five years following burning; by seven years the differences
in brush cover were no longer significant. Snowbrush and varnishleaf
ceanothus created dense shade on burned but very little on unburned plots.
Pacific rhododendron grew in much greater quafltities on unburned than on
burned areas. Several other brush species grew more frequently on either
bumed or unbutned plots. Total amount of cover of herbaceous plants was
similar fot both bumed and unburned plots, but species composition differed.
.American twinflower covered much of the unburned area, but linle of the
burned. Trailing blackberry shaded more of the burned than the unburned
atea.
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