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THE EFFECT OF LOGGING AND SLASH BURNING ON UNDERSTORY VEGETATION
IN THE H. J. ANDREWS EXPERIMENTAL FOREST

by

C. T. Dyrness

\¢ ov = g
AQU“;:QZL’ nt succession on clearcut areas is presently under study on two
{ imental watersheds in the H. J. Ancrews Experimental Forest. One

watershed (No. 1, 237 acres) is currently being completely logged. On
the second (No. 3, 250 acres), timber was harvested from three clearcuts,
13, 20, and 28 acres in size, in the winter of 1962-63 following the con-
ventional staggered-setting system. This paper reports on early trends
in vegetation development after logging of these three clearcut units.

A future paper will deal in more detail with the results of the study,
exploring such questions as whether or not successional patterns vary
with understory plant community present before logging.

The study area is typical of the Western Cascades geologic province.
The area is topographically mature with extremely steep slopes and sharp
ridges. Soils in the clearcut units are largely derived from breccias
and tuffs with varying amounts of influence from basalt and andesite.
The soils are of medium texture, extremely pcrous, and are generally at
least moderately deep.

The timber stand before logging was dominantly Douglas-firl/ mixed
with varyving amounts of western hemlock. Douglas-fir ages at harvest
ranged from 100 to 500 years, with the clder age classes being most com-
mon. Hemlock in the stand was generally younger. Other coniferous species
present included western redcedar, Pacific yew, and sugar pine. Hardwoods
were of scattered occurrence and included bigleaf maple, Pacific dogwood,
golden chinkapin, and red alder.

1/ scientific names for all species mentioned are shown in table 1.
Common names for herbaceous species and most shrubs are from "A Manual of
the Higher Plants of Oregon," by Morton E. Peck, Ed. 2, 936 pp., illus.,
1961, Common names for trees and a few shrubs are from '"Check List of
Native and Naturalized Trees of the United States (Including Alaska),"
by Elbert L. Little, Jr., U.S. Dept. Agr. Handb. 41, 472 pp., 1953,




STUDY METHODS

Sixty-three permanent milacre plots were located in the three cut-
ting units during the summer of 1962 prior to disturbance. These plots
were located at 100-foot intervals along randomly placed transects
which traversed the cutting units from one boundary to another.

Plot arrangement followed a modified nested quadrat design. The
large plot was 1 milacre in size (6.6 feet square) Crown cover of all
shrubs and trees up to 20 feet in height occurring within this plot was
estimated and recorded by species. One-quarter of the milacre plot was
subdivided into nine subplots, each 1.1 feet square. Percent cover of
herbs and grasses occurring on each subplot weas zlso estimated and re-
corded by species. The cover is crown cover; i.e., an estimate of the
percentage of the total plot area covered by the foliage of a2 given
species.

Understory vegetation was inventoried during the surmers of 1962
(undisturbed vegetation before logging), 1963 (after lecgging but before
slash burning), and 1964 (after slash burning).

PRELOGGING VEGETATION

Vegetation sampling before logging disclosed the presence of five
distinct understory communities in the three cutting units. A brief
summary of some of the more outstanding characteristics of these com-
muriities follows:

1. Rhododendron-salal. This community is characterized by an
extremely dense shrub cover dominated by rhododendron and salal.
Other shrub and understory tree species generally present in-
~lude vine maple, hemlock, and chinkapin. The herbaceous laver
is generally not well developed and plants are scattered. The
two most common species are American twin-flower and western
gold-thread. This community is generally indicative of dry
growing conditions.

2, Vine maple-salal. The most outstancing characteristic of this
community is the dense cover of vine maple and salal. Other
woodv species having some importance are long-leaved Oregon
grape and Pacific yew. Herbaceous species are of limited oc-
currence, probably due to the very dense shrub cover. Only
three species occurred in 10 percent or more of the observation
plots: twin-flower, evergreen violet, and rattlesnake plantain.
This community occurs on sites with medium effective moisture
and fertility levels.

3. Vine maple-Oregon grape. This community is characterized by
a moderately dense shrub and small tree cover over very scat-
tered herbaceous piants. The most important tall woody species
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are vine maple, ~exzlock, and Pacific yew. Oregon grape is the
only common lcw shrub., Herbaceous cover averages only 3.5 per-
ut- cent, with twin-Il:wer and gold-thread being the most abundant
species. Sites :>ccupied by the vine maple-Oregon grape commu-

{ nity are moderat:zl:- moist.

4, Gold-thread. 7This community has both a sparse shrub layer and

e ! a sparse herb lzver. Very often the forest floor appears virtu-
all ally bare except for scattered stems of young hemlock and Oregon
was grape. Closer izspection generally reveals a small amount . of

was gold-thread and zwin-flower. Other plants occur only sporadically.
of This plant grourins occupies the same type of sites as the vine

e- f maple-Oregon grz-e community, but is situated under a denser

ne tree canopy.

5. Sword-fern. This community is the only one of the five which
has a well-developad herbaceous layer. Western sword-fern is

;re by far the most zbundant plant. Other species present in signif-
icant amounts ars twin-flower, gold-thread, evergreen violet,

inside-out flower, cleavers,gi and Oregon oxalis. Characteris-

tics of the shrud laver vary, probably largely due to differences

in the densitv c¢I the tree canopy. For example, vine maple

i averaged 26 percant cover but it occurred on only half of the
plots. Sword-fern is the climax understory community on moist

habitats, and it is generally situated along drainage channels

and on north-facingz slopes.

VEGETATION AFTER LOGGING AND SLASH BURNING

Eal. Crown cover, by spezies, is summarized for the three units before

- logging (1962), after lczging (1963), and after slash burning (1964)

- in table 1. Results of thes first postlogging sampling (1963) show that
very few invading plants were present and, consequently, almost all

vegetation encounterecd vzs a remnant from the preexisting stand. The
cover of all species wa: greatly decreased by logging. However, low
shrubs apparently withs:iocd logging more successfully than taller
shrubs such as vine mapl:z and rhododendron. Cover values for salal,
Oregon grape, and western dewberry decreased the least. It is inter-
esting to note that in uait L222 the "before logging" and the "after
logging' cover values fcr sazlal were identical.

A marked recoverv in the coverage of low shrubs and herbs began

f: during the first growing season after slash burning (1964) (table 1).
S 2/ Locally known as bedstraw.
s




Table l.--Understorv plant cover on three cutting units before logging, after logging, and after slash burningl"

(In percent)

P

Unit 1221 | Unit L222

\
| Unit L141 i
¥ ] T 1 B I T T
v : i | !
egetation | 162 | 1963 | 1964 1962 ' 1863 | 196¢ | 1962 1963 | 1964
Before After | After | Before | After | After = Before After After
|

logging | logging | burning ' logging logging | burning : logging logging | burning

TREE SPECIES

Western hemlock

o s e

Teugs hezerophylla (Raf.) Sarg. 12.6 0.2 0.5 3.3 0.2 0.5 17.8 4.2 a2
Western redcedar

Thuja plieata Domn «2 ¢ 0 3.7 o o 5.8 0 0
Pacific yew

Tarue brevifolia Nutt. .9 ) .05 4.6 .05 0 A 0 0
Douglas-fir

Pseudotsugac menziesii (Mirb.) Francc .2 .05 .4 .05 .2 3 [} o1 .2
Biglea? maple

Azer maeropkyllum Pursh 0 0 1.9 L .05 .05 0 o 1.9
Golcen chinkapin

Cagtanopsie chrysophylla (Dougl.) A. DC. .8 0 0 .6 .1 ] 0 0 0
Pacific dogwood

Cornur nuttallii Audubon 7.0 .05 (1] 0 0 0 0 o ]

Totsl, tree species 1.7 -] 2.8 12.6 .6 .8 26.0 4.3 3.3

SHRUB SPECIES

Vine maple

Acer circinatum Pursh 11.1 .3 3 18.¢€ 1.4 2.3
Long-leaved Oregon grape

Eerterie mervosa Pursh 3.0 1.3 .5 6.3 1.2 .6 8.2 1.8 o7
Salal

Gaultheria shallon Pursh 12.6 3.1 1.2 3.4 1.1 .8 .3 <3 ol
Western rhododendron

Fhododendron maerophylium G. Don 10.3 1.5 .3 10.2 1.0 .2 .6 =3 ]
Red huckleberry

Vaeciniuwm parvifoliwn Smith 5.3 A £ 1.3 .8 o2 .9 A .1
Western dewberry

Fubue ursinus Cham. & Schlecht. .9 .5 3.2 A .4 .9 4 o1 4
Snow bramble

FBubus nivalis Dougl. .1 1] o5 1l o2 A +3 0 0
Western blackcap

Fubus leucodermis Dougl. 0 4] ] -5 .05 .2 0 0 8 4
Thimble berry

Fubue parviflorus Nutt, 0 0 0 0 0 .05 b 0 .2
Snowbrush
Ceanothus velutinue var.

laevigatus (Hook.) Torr. & Gray 0 0 3 0 (4] 3 0 0 0
California hazel

Corulue ecrmuta var. ealiforniea

(A. DC.) Sharp W2 0 0 v] o 4] 4] 0 0

Little wild rose

Foga gymocarpa Nutt. in T. & G. .2 0 o 0 0 0 0 0 0
Serviceberry

Ame lanchier alnifolia Rutr. 0 0 [ ./ 0 0 0 0 0
Snowberry i

Symphoricarpoe albue (L.) Blake 0 0 .05 0 0 0 o} 0 0

Tctal, shrub species 43.7 7.1 6.6 41.9 6.2 4.0 23.4 3.0 2.8
HERBACEOUS SPECIES

Western sword-fern

Prlustiohuwn mmitwr (Kaulf.) Presl. T2 .2 .7 6.8 1.5 1.0 5.2 1.7 @n
wWestern gold-thread
Coptie laciniata Gray. 1.1 .2 o1 1.4 .7 .6 1.2 oA 3

Aperican twin-flower
Limmaea borealis var. lomgifiora
(Torr.) Hulten 3.0 .05 1.3 1.1 2 1.0 2 0 0
Evergreen viclet
Virlas eerpervirens Greene. .1 0 2N .05 .05 .05 .05 o (1))
Westerr prince's pine
c la wmbellata var. occidentalie

(Ryeb.) Blake 4 .05 0 .2 .05 @2 n 0 0
Broasd-leaved star-flower
Trientalie latifoliaz Wook. 2 .5 B 3 .2 1.0 o 2/ o1
Western coolwort
Tiarella wmifoliata Hook. [¢7))] 0 .6 -1 (¢7))] .05 .1 0 2
Cleavers=
Galiwm Aparine L. .05 .05 1.2 -5 .05 o1 .6 o 6

Inside-out flower
Vancouveria hezandra (Hook.)

Morr. & Dec. 1.1 .05 0 2 .05 b .05 0 0
Whipple=vine
Whipplea modesta Torr. .6 2 2/ -6 0 2/) @hn 0 .1

Note: See footnotes at end of table.




te before logginp, after lcgzing, ant after slash hurni_ngl"

—Ceontinued

(In percent)

Unit L1&1 ‘ Cait L Tnit L222
T ! ] 1 1
[ i
Vegetarion | 1962 | 1963 | 194 | 1962 | 1963 196L 1962 | 1963 | 1964 :
Before After After | Before After After Zefore | After | After -

logging ' logging ! burning | logging ! logging | burning logging ! logging | burning
] L L

EERBACEOUS SPECIES (Cont.)

Grasses .6 .05 .2 1.1 = A (2/) 0 (4]
Oregen oxalis .
Ozzlie oregana Nutt, ex T. & G, 1.8 .7 2.3 0 0 0 1] [s] 0
Wood groundsel
Seneeio sylvatious L. 2N ] .8 0 .05 1.6 0 o 3.1
Fire-weed
3 0 9 0 0 2.1 0 o 1
T&G 0 0 .8 0 2/ i$ o C 1.4
r Barbey in Brev & Wats, 0 0 .9 o 0 1.1 1] o .3
Western bleeding-heart
Dicentrz formosa (Andr.) walpers 0 0 .1 0 0 ; | o [+] .1
Pearlv everlasting
Avzphaliz margaritacec (L.) E. & E. 0 0 [} 0 0 .05 0 0 0
Harebell
Cempanulc sp. [Tourn.] L. o 0 2/) 0 (1] 2/ 0 1] 3
e=lys zriphylla (Smith) DC. .1 2n 2/) 2/) o @n 0 0 0
Bear-grass
wn tenar (Pursh) Nutt. .9 [¢] 0 0 0 v 0 0 0
e's pine
iz menziesii (R. Br.) Spreng. L1 0 (1] .05 0 0 (7] 0 0
plantain
stlongifolic Raf. .05 2/ 0 3 0 +] o ] o
lium
w= ovatum Pursh .5 @rn @n 2/ o 0 .2 .1 @n
eaved synthyris
E .2 2n @2n 2/ 0 o 0 0 0
Zrrep 0 0 0 2N 2N 0 0 0 0
Large pyro
Purola csarifolia Michx. 2hH (2/) 0 .2 @n @n 0 0 @2hn
Western whize anemone
Anemone Zeltcidez Hook. 2hH o 0 0 2N 0 .05 2N @zh
flowered hawkweed
raciw= albiflcrum Hook. 0 o] .05 2 2N 2 o 0 2N
s lettuce
0 0 0 0 @2n o 0 ] . 3
0 0 4] 0 -1 0 0 c o7
Atryriu 20 0 o .9 0 0 o C 0
Western wil
A r 0 () 0 [¢7)] (1] 0 [¢1p)] C 0
(me-£lowered clintonia .
Ciintoniz wnifiorg (Schuls,) Kunth. 2/ 0 o 0 o] 4] 0 ¢ 1]
Three-leav coclwert
riarells trifolicta L. 0 0 0 0 (21 0 0 [ 0
Total, herbaceous species 18.3 2.0 10.0 13.8 3.6 10.2 7.6 0 | 7.1

wn
o
w
w
=

Tczal understory cover 83.7 9.6 19.4 68.3 1C.4 15.0

/ .
b Nemenclature fellows the most recent taxopnomic manuals available, as follows: herbs ané most shr.os from Prerdicphyta through

Monocotyledonae, "A Manual of the Higher Plants of Oregon,” by Morton E. Peck, Ed. 2, %36 pp., illus., 1%%1; herbs and szrubs from

Sali eae through Compositae, "Vascular Plants of the Pacific Northwest," by C. Leo Eitchcock, Arthur Crraguist, Marion Ownbey, and

J. w. Thomsson, & v., {llus., 1955=1964; trees and a few of the shrubs, "Check List of Native and Naturalized Trees of the United States
(Including Alaska),” by Elbert L. Little, Jr., U.S. Dept. Agr. Handb. 41, 472 pp., 1953.
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Some species, present in the undisturbed stand in smzall amounts, had
substantially increased their coverage. Species with more cover after
slash burning than thev had in the undisturted stand include western
dewberry, star-flower, bedstraw, and Oregon oxalis. Herbaceous cover
was also increased by a number of invading species, including wood
groundsel, fire-weed, willow-herb, tall annual willow-herb, western
bleeding-heart, and pearly everlasting. Snowbrush was the only shrub
invader found consistently on the plots.

Cover trends for selected species in unit L141 are shown in
figure 1. The adverse effect of logging and burning on shrubs such
as Oregon grape and salal is clearly shown. However, tree canopy re-

moval had the opposite effect on western cdewberrv. This species had
more than three times as much cover after slash burning as it had in
the undisturbed stand. Sword-fern showed some recovery in coverage

following burning; however, it is doubtful whether this trend will be
maintained in the future. This same pattern was observed in the case

of twin-flower. Interestingly, star-flower has shown a2 slight increase
in cover for each year following logging.

PERCENT COVER

15
14
13 | ) .
ol Y 1962 Before logging
nr \fter loggi
e % 1963 After logging
s ,[_] 1964  After siash burning
ol L
H N
E — ,
N
1 t&;
. SQ N
5 I R\ﬁ%ﬁ | &EWTW §\m{1 r%Zi]
SALAL OREGON WESTERN SWORD- TWIN- STAR-
GRAPE DEWBERRY FERN FLOWER FLOWER

Figure 1.--Cover of selected species occurring on unit L141
before logging (1962), after logging (19€2), and after
slash burning (1964).

Figure 2 illustrates the 3-year trends for understory tree cover,
shrub cover, and herb cover. For shrub and tree species, the general
pattern was a marked decrease in cover the first year after logging,
followed by generally small decreases after slash burning. Herbaceous
cover also decreased appreciably the first vear after logging. How-
ever, after slash burning, there was a marked increase in herbaceous
cover in all three units. In units L221 and L222, herb cover values
for 1964 approached predisturbance levels.
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Figure 2.--Total tree ccver (less than 20 feet high),
shrub cover, and herbaceous cover on three cutting
units before locging (1962), after logging (1963),
and after slash burming (1964).

SPECIFIC DISTURBANCE EFFECTS

Following logging or burning in a clearcut area, degree of dis-
turbance ranges from none to severe. Each milacre sampling plot was
classified on the basis of tvpe and amount of disturbance in an effort
to correlate logging and slash burning disturbance with characteristics
of the vegetation. Soil surface disturbance and slash burning classes,
developed for other studies, were used. Logging disturbance classes
are undisturbed, slightly disturbed, deeply disturbed, and compacted.l/
Slash burning classes are un@isturbed, disturbed-unburned, lightly

burned, and severely burned.=

Degree of disturbance exerts a major influence on the amount of
vegetation present during the first 2 years fcllowing logging (table 2).
After logging, plant cover on largely undisturbed plots was more than
three times as great (28.4 percent) as coverage on slightly disturbed
plots (9 percent). On deeply disturbed or compacted plots, plant cover

3/ Defined in: Dvrness, C. T. Soil surface condition following
tractor and high-lead logging in the Oregon Cascades. Jour. Forestry
63: 272-275, illus. 1965,

4/ Defined in: Dyrness, C. T., and Youngberg, C. T. The effect
of logging and slash-burning on soil structure. Soil Sci. Soc. Amer.
Proc. 21: 444-447, illus. 1957.




led only 1.6 percent. Differences are even more striking after

h burning. Whereas total plant cover averaged 41.7 percent on un-
rbzc plots, total coverage averaged only 6.8 percent on lightly

burned plots. Severely burned plots had an average of only 1.1 percent

cover, Indicating almost no recovery the first season following this

severe disturbance.

Cot

mn v

Table 2.--Plant cover following logeging and slash burning on plots

within four disturbance classes

(In percent)

* | All !
Disturbance class i 2;ic§:§e : Ai;ei?zzo i herbageOus ¢ Total
| I - species J
After logging (1963):
Undisturbed 5.3 19.1 4,0 28.4
Heavy slash and logs 2.8 2.7 wil: 5.6
Slightly disturbed 1.0 4.2 3.8 9.0
Deeply disturbed or
cempacted b 1.1 | L.6
Afcer slash burning (1964):
Undisturbed 17 14,6 19.4 1.7
Disturbed-unburned .8 3.0 15.4 19.2
Lightiy burned 1.4 2.5 2.9 6.8
Severely burned ol .6 A 1.1

A consideration of the influence of discurbance on the distribution
of individual species reveals some interesting differences (fig. 3)
Some speciec, such as vine maple, show a very low toleranze to disturb-
ance and are confined almost exclusively to undisturbed sites. Others,
western dewberry and sword-fern, for example, ozcur to a limited extent
in disturbad areas, but are virtually excluded from burned-over locations.
Invading herbazeous species, such as wood groundsel and fire-weed, are
apperently nct uniform in their site requirements, if we can tell from
these wzrly results (fig. 3). It is interesting to note, however, that
only a limited amount of these plants occurred on lightly or severely
burned plots. This may be partially due to destruction of seed present
on the plots prior to burning. On the basis of the results of other
studies, we can predict that these species will expand rapidly into
burned areas during the next 2 to 3 years.
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Figure 3.--The effect of disturbanze ov. mz
for 12 plant cies (values are cveraz
ecutting units).

Average values for entire cutting uvnits dc not provide a com-
plete picture of vegetation changes beceause of thz variety of exist-
ing conditions. One way to gain a better understandinz of plant
dynamics is to study chanzes in species ccoposition anZ plant cover
from year to year on individual plots. Irdivicduzl ple: trends can
easily be followed on the permanently lcczted milzcre -lots used in
this study. The records indicate that, although certzin broad trends
are fairly uniform, each plot exhibits z large dezree of uniqueness
related to disturbance history, site characteristics, 2relogging veg-
etation, and just plain chance.

Vegetational changes on three typical plots are shown in figures
4 through 12. Plot 1-1 on unit L141 (figs. 4 and 5) criginally sup-
ported vegetation classified as the vine maple-szlal understory commu-
nity. Even though the ground surface after logging wes 100 percent
undisturbed, all species excepting long-leaved Oregon zrape decreased
appreciably in cover (fig. 6). The year after slash burning, western
dewberry increased in cover, and invading wood groundsel covered about
one-tenth of the plot area.




P Tl Y ey R P S

SR Ro J 3
s A o e

bt

s gl

b L5

ne maple-salal Figure 5.--PL

1-1, unit L141
ommunity. This

£
[

in August 1964 (first year

after slash burning).

PERCENT COVER DISTURBANCE CLASS
s

196 3 AFTER LOGGING

100%

JNCISTURBED

1964 AFTER SLASH BURNING

80%
LIGHTLY

W/

5%
DISTURBED-UNBURNED

UNDISTURBED

1862 1963 1364

FPigure €.--Vegetation present on plot 1-1, unit L141 in 1962
(before logging), 1963 (after logging), and 1964 (after
lash burning).
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1962

Prelogging vegetation o= plot 1-1 in unit L221 (figs. 7 and 8)
was originally classified in the gold-thread community; shrubs occur-
red in only very small amcun:
The entire plot was disturbel to some extent by logging and, as a re-
sult, plant cover was reducel to a low level during the summer of 1963
(fig. 9). Because almost t-e entire plot escaped the slash fire and
the exposed mineral scil oifzred a favorable seedbed, six new species
invaded the plot during the summer of 1964. Wood groundsel was by far
the most common. In additior, certain species originally present re-
sumed vigorous growth. Twin-flower made the most spectacular recovery
increasing its coverage over 10 times between the 1963 and 1964 meas-
urements.

zure 7.--The gold-thread understory
U commnity. This community wgs origi-
' wnally present on plot 1-1, w~
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——=13% LIGHTLY BUSNEC

and the dominant species was twin-flower.

on ploz 1-1, unit L221 in

1964 AFTER SLASH BURNING 1962 (oefore loggingl,
INVADERS: DISTURBED- 1963 (ad ter LOQQ‘L?‘,?), Snd
anwess UNBURNED 1964 (after slash burning




A vigorous understory, typical of the rhododendron-salal community,
occupied plot 4-4 in unit L221 (figs. 10 and 11) prior to logging. As
on the first plot discussed, plant cover greatly decreased, even though
logging resulted in no appreciable soil disturbance (fig. 12). Sixty
percent of the plot surface was burned over bv the slash fire, and the
other 40 percent remained undisturbed. The failure of residual species
to increzse their cover during the 1964 growing seascn and the presence
of only one invading species, western dewberry, is noteworthy. This
may be due largely to the fact that very little mineral soil was exposed
on this plot. However, additional invading species such as wood ground-

sel may be expected, at least in the burned portion, during the second
season following burning.

CONCLUSIONS

It is apparent from the data presented that disturbance history
is at least as important as species composition of the undisturbed
stand in determining plant distribution on these clearcut units. As
plant succession advances, the influence of logging and slash burning
disturbance will decrease and other site factors, such as soil charac-

teristics and aspect, will become increasingly important in controlling
plant cover and composition.
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Figure 11.--Plot ¢-4, unit L221

after slash burning).
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