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POTENTIAL TIMBER VALUES AS COMPARED TO CRAZING VALUES OF
THE OREGON STATE COLLEGE FOOTHILL PASTURE LANDS

INTRODUCT ION

For many years, dating back to the times of the early
settlers in the Willemette Valley, the foothill lands
surrounding the malin valley floor have been devoted te’
the grazing of domestic livestoeck, In general, this type
of land is marginal or auhmgrginal for erop production
and mich of 1t will continue to be used far grazing.
However, there are some areas now deing invaded by un=
palatable species of shrubs and inferior forage. -ghky :
threaten continued grasing use of the land, The Oregon
Btate College Agriocultural Experiment Station aaﬁdﬁetoa~
& study on fifty-four hill pastures throughout the
Willsmette Valley in 1934 and 1935 and found that, on the
average, about one-third of the total pasture areas
studied were waste land or oovered with trees and brush,
This left but two-thirds of the tatnl,uaraagn to predaai
forage (B, p.13).

Statement of the Problem

A large area of the Oregon State College foothill
pasture lands has been invaded by certain species of trees
and shrubs which are not palatable to most livestoock. For
the moat part, these specles are Douglas-fir (Zsendotsuga
taxifolis) and polson oak (Rhus diversiloba). Pasturing




such an arsea rather severely with goats has been con-
sidered an economlical method of controlling poison oak
where cultivation is impracticable (13, rp.i). 8ince 1942,
Angora goats have been concsntrated heavily on this area
for the upaau‘ia parpose of suppressing the polson oak
by browsing. In mpite of the mmentrataé browsing this
plant is becoming more dense and is spreading into new
ereas. o

8ince the area 1s being invaded b'j woody species
and the grasing value is being depreciated under present
uiu, it 4s possible that an alternative use, namely,
Douglas~fir timber production, may yleld greater returns.

Purpose of the Study

The specifiec purposes of this study are:

1. To determine the incresse or decrease in the
numbere of Douglas~fir seedlings and polsoen
oak plants over a rhﬁaynr period and undw
the different cover types found within the
ares.

2, To analyse the apparent factors affecting the
seological changes taking place.

5. To determine whether @uing or timber pro-
dustion will yield greater returns from the

Aren .



ILoocation of the Study

This study was oonducted on the Oregon Btate
College Agricultural Experiment Station lands located
approximately two miles mrthnuﬁ of Corvallis, Oregon.
The specific srea covers approximstely 180 acres and ia
located in the south half of the northesst gquarter and a
small portion of the north half of the southeast gquarter
of section 29 and the southwest quarter of the nerthweat
quarter and a small portion qof the northwest guarter of
the southwest quarter of section 28, Township 11 South,
Range § West, Willamette Meridian.

Methods Employed in the Study

During the winter of 1940-41 & system of plots %o
be used 1in collecting the necessary information was
established by Max Robinson, a graduste student in tho
School of Agrienlture, a,' base line was run in s ﬁorthm
south direction and points were sstablished along this
line at intervals of four chaing (ses map). From these
points, transect lines were cut in an east-west direction
on the west side of the base line and sxtended to the west
boundary of the pasture lands. Reference points were set
at four chain intervals along thsu transeoct lines, To
eliminate the effect of outting the brush, offset points
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wore established eleven feet north of eaeh point on the
transect lines and used to mark the center of the sample
plots employed in the inventory. The sample plots are
circular, 100 zquare feet in area, each having a radius
of 5.64 feat. All points mlong the base line and trensect
lines were marked with iron stakes. ‘l‘ho sample plots
were also marked with iron stakes, Diastances were
measured by pacing.

The basal stems of polaon cak and Douglas~fir
seedlings were counted and recorded on each plot. These
counts were made ﬁaﬁng the winter and spring of 1940-41
and the winter and spring of 1946,

Amitations of the Study

This study was made in the Willamette Valley on
one arem, which was typlcal of many foothill pastures
~ within the valley. No other land use besides graszing and
Douglas~fir timber production has been eonsidered in the
scope of this report.



HISTORICAL BACKGROUND

Review of Litsraturs

The effects of livestook grazing on many epecies of
tree reproduction have been thorcughly investigated.
Stickel and Hawley (26, p.860) found that the benefits of
grazing outwelghed the damage done to pine plantations

- when the season of grsszing, species and numbers of animals

were regulated. XKraueh (15, p.60B), in his investigations
on Douglas=fir reproduction in the Southwest, states that
arsas open to cattle were heavily grazed but no direct
evidense of grasing damsge was found. Ingram (8, p¢199§j@
in hias investigations with sheep, considers it safe to say
that where moderate grasing occurs, damage and losa of
Douglas«fir seedlings are distinoily of minor consequence.
Further studles by Ingram {9, p.416+417) indicate that
moderate grazing use is not seriocusly inimical to zaraaﬁ
regenerstion in the Douglas<fir regiom. Young, Doll,
Harris, end Blailsdell (28, p.43) conclude that moderate
grasing by sheep i1s benefiolal to white pine reproduction
and that 1t has little effeet on other coniferous specles
in Idaho, while continucus overgrazing is harmful to

coniferous reproduction.
Deapite numbers of reports concerning the effects
of sheep, cattle and horses grazing on reproduction, there



is little information concerning the effeots of goat
browsing on soniferous reproducstion.

There 1s practically no information concerning the
effect of any type of livestoek browsing poison osk,
Quotations taken from letters (2, p.347-371) state that
goats have been used to clean brush from land in all parts
of the country. MNost of the letters stated or lmplied
that goats will eat all kinds of brush while two letters
definitely stated that they would eat all kinda of Ybrush
with ths exception of poison oak., One other exception
was lauwrel. Nelson states (24, p.9+13) that goats are
‘used to oclear out brush which is largely of the ocak type
in the Willamette Valley and other sections of the state
of Oregon.

The area on which this study was oonducted has been
subjected to grasing use as far back as is kmown. It has
been grazed to vming numbers of cattle and sheep during
all sessons of the year. The original owners had a feow
goats and greaged them along with other livestock on the
area., In 1940 it was acguired by Oregon State College anmd
has been used for experimentsl purposes sines that time,
It was graged to sheep until the fall of 1942, at which
time the sheep were removed and goats were concentrated
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on the area for the purposs of suppressing the polson oak.
The area was purposely overstocked with goats so that 1t
would be necessary for them to eat the more unpalatable
shrubs. This was facilitated by fencing off smaller
grazing units and concentrating the goats on one unit at
a time. The whole ares, about 160 acres, ls comprised of
two complete units and a portion of two other grasing
units (zee map). The number of goats has varied from 50
to over 100 hesd since they were first put on the area,
with an average of 90 head during the past year.

There 1s evidence that this tract of land was used
also a8 8 woodlot in conjunction with the grasing use.
Host of the area supports a rather dense growth of eregan
oak (Quercus garrysna). Much of the smaller oak up to a
dismeter of twelve inches is coppice, that 1s; growth from
stump sprouts. Much of the original ocek was probably out
sbout 1880 when one of the heaviest snowfalls in the
history of the reglon covered the ground. The farmers,
not being prepared to feed hay, had to cut the native
Oregon osk a8 a last resort in order to yrmvide feed for
their livestock.

This copplce growth is also evidence that goats were
not heavily concentrated on the area during that time,
Goats relish tender young stump sprouts and buds and will



eat them before twning to other feed.

Climatic and Physical Features

Rainfall

The recorded average annual rainfall at Corvallis,
Oregon for the §7~year period pricr to Jabuary 1946 was
39.06 inchea. The largest smount of rainfall, 58.08
inches, occurred during the year 1937 and the lowest,
23.68 inches, in 1930. Deapite this apperent abundent
supply of precipitation, 1t is unequally distributed over
the seasons and a near drought prevails during the mm
of July and August when the rainfall is normally less
than dmmlr ineh during each month. There 1s usually
less than two inches of precipitetion per month covering
the peried from May through September, The periods of
heavy precipitation occcur during late fall, winter and
early spring.

Temperature

The temperatures at Corvallis and the surrounding
&res are usually moderate. Thia 1s due to Qéox oosan
bresszes in the summer and to warm moisture-laden witwly

winds in the winter, The mean temperature at Corvallis
during the month of August 1s 66.2 degrees Fahrenheit and



the average maximon temperature is 8l.1 degrees. The
mean temperature ﬂw:lng January 1is 39'5 degrees with the
average minimam bamg 5&.9 degrees.

| The highest temperature recorded over the 57»year
~period prior to 1946 waes 106 degrees on July 13, 1935.
The lowest temperature recorded was minus 14 degrees on
December 18, 1919, The average frost-free period in this
locality is 187 days, usually beginning in the latter
part of March and ending in October.

Table 1 on the following page shows the normal

rainfall and mean temperatures by months for the
Corvallis area.



Table 1

Compiled by weather station at Oregon State College,
- Corvallis, Oregon, covering the E7-yeur period priecr to
January 1946.

Honth

Februery
Mareh

April

Jaly
Augaat
Septenber
October
November
December




Tepography

The topography of the study area varies tx'qm flat
land slong the oreek bottom on the esst to moderate to
steep hillaides over most of the area and again nuﬂr
level plgtunﬁ on the hillteps on the western portien of
the pasture, The hillside alopes are rather even, with a
gradual transition to level areas. The elevation varies
from 385 feet above sea level at the eresk bottem on the
east to an elevation of approximately 640 feet on the
hilltops to the west, |

Por the most part this area has sn eastern txgmm;
however, all exposures can be found in varying du@us@
Approximately 50 percent of the ares can be c’hau& ag an
eastern exposure, varying from northeast to southeast, 30
percent southesst to southwest and 18 percent nerthus#
to northwest. Only about 2 percent has a smﬁh«u& to
northwest sxposure,

Soll

According to the Benton County soil survey (3,
P+1449) the soll here, with the exception of a small
portion along the creek bottom to the east, has been
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elassified as a shallow phase of Olympic eclay., The sur-
face soil 1s a brown to darkebrown, heavy, plastic clay.
The subsurface s0il 1s a graylsh<brown or drad clay cone
taining numerocus rusty browm or black iron pellets and
partly decayed fragments of the parent rock. Bedrock 1a
found within six to twenty inches of the surface, BSurfacs
features vary from steaply sloping hillsides to the low
rolling knolls of the lower foothills. Although bedrock
is touﬁd within o short distsnce of the surface, there are
no rock outeroppings on the area.

The small portion of lend aslong the ereek battom is
comprised of two types of soll, Cove clay and Wapato silty
clay leam. These meyrge together and are dark<brown or
dark grayish brown, smooth, heavy silty clay loams, eight
to twelvs inches dcw;i The subsoil resches s depth of
three feet or more and is a moderately oompaet dradb or
brown slay or olay loam mottled with rusty brown, yellow
and gray. This type of scil is very plastic when wet.
Upon drying it checks badly and loses moisture very rapid-
iy. S

The land type for this ares has been classified by
the Oregon State Agricultursal Expwimt Btation as hill
pasture land, It is highly acid in reaction,low in fere
t1lity, subject to erosion and drought and is chiefly
adapted to pasture or forest production (1, p.10)(25,p.8).
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Drainage

This area 1s well drained. Although there are a
fow amall springs'hyre and thers, the intermittent streams
intersperssd over the area allow good drainsge. There are
no boggy or constantly water-logged areas to be found,

Erosion

Along the intermittent streams thers is some gully
ercsion teking place. Most of 1t is found along the
stream bed in the extreme northern portion of the ares.
Other small eroded areas can be found but none of them are
consldered to be serious at the present time. Some shset
srosion 1s taking place on a few of the steeper slopes
which are open or have little ground ocover. The econstant
trampling by goats accounts in part for the sheet erosion,
which has not developed to serious proportions as yot.

ite

Guise states (6, p.68) that a site is an arem con~
sldered as to its physfical factors with referencs %o forest
or orop producing power. The productive capacity of an
area can be determined by the combination of climate, soil,
and physiographic factors. The eharacter of the seoll,
moisture and drainsge is particularly important. However,
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a simpler manner of judging the forest site quality is by
a study of the height growth of the trees. |

Ascording to MeArdle (18, p.13) height measurements
of 16 to 20 dominant and codominant trees and age counts
of sbout 10 of them should be sufficient for site quality
Getermination for Douglas~fir. Height measurements were
made on 20 dominant and codominant Douglas-fir trees on
the north portion of the area. The average hqisht wRS

- found to be $8 feet. Ring counts on 10 stumps on adjacent

land indleated that the average age of the stand was 50
years. An area producing timber of this height in a
period of 50 years is classified as a site III ares, and
can be expected to produce timber having a height of 140
feet In 100 years (18, p.1ll-12).

There are no apparent differsences in the soil,

climate or physlographic features between the Douglas«fir

timbered ares and most of the total area considered in
this study. Judging from the large amount of reproduction
coming in among the oak ;nd the acattered saplings
throughout the aree, it appears logical to assume that
there are no substantial differences in the site quality.



To facilitate interpretation of the data obtalned
from the sample plots, cover types on the study area have
been classifisd as shown on the accompanying map. There
are eight types and these are described in the follewing
pages.

Grass type

There are several areas of open grass land found
on the hilltops in the western portion of the pasture and
one other ares bordering the large oak-bottom land type
along the oreek bottom in the eastern part of the pasture.
A few scattered Oregon omks occur here and there. Poison
oak is found in scattered patches im the open and under
the few trees. Along the borders of the grass type some
scattered Douglas~fir seedlings are becoming established.
This type 1a represented by nine plota in the study.

Grass~-0Oak transition type

There 1z only one area of this type. It borders.
the open grass type near the oreek bottom in the eastern
portion of the pasture. This type is grass land wpon
whieh Oregon oak has encroached, Thers are msny small
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oaks and a fow scattered large oaks. Polson oak is found
throughout and there are some Douglas-fir seedlings
scattered here and there. This Lype is represented by
only two plots in the study ~ not a representative ssm-
p;ing of the type.

Iarge osk = (Grass type

This type represents the seocond largest plant come
mmity on the pasture, It is characterised by Oregon
oaks 12 inches in diameter and larger, rather widely
spaced, with some scattered small omk. The ground is
covered with grass, and poison oak is found in patches
over mich of this type. Douglas-fir seedlings are guite
numerous in certain portions. It is represented dy 24
plots, giving a good over-all pileture of the type.

Large ocak type

This type 1s charascterized by the large Oregon ocak,
12 inchee in dismeter and larger, relatively clesely
spaced as in a normal oak stand. Grass is not found in
.this type. There is considersble polson cak covering the
ground uniformly, not patechy as in some of the other
types. Some Douglas-fir seedlings are found. Fourteen
'p:Latu represent this type, giving an adequate sampling,
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ILarge « 8mall oak type

There is one plot of this type. It borders the
grass type and the vmk-ngrm# transition type in the emstern
portion of the pasture, It i1s composed of all sizes of
Oregon osks, ingluding both young trees and small coppioe
growth, Polson oak is found in abundance as small plents
vhieh cover the ground, not in patohes, but evenly dis~
tributed. Douglas-fir seedlings are found secattered
throughout. The type is represented by five plots, &n
inadequate sampling.

Large oak-bottomland type

This type is found only along the cresk bottom on
the extreme eastern portion of the pasture. It 1is com~
prised of large Oregon oaks and red alder, Grass gsovers
the grownd and thers is much poison osk found in patohes.
This area has no particular significance in so far as this
study is concerned since no plots were established in it.

Small oak type

This is the largest area aovered by sny type found
on the pasture. It consists of numerous small oaks, less
than 12 inches in dlameter, young trees and small coppice
growth, and much scrudb eak undergrowth. Abundent poison
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osk covers the ground, much as in the large~small oak

~ type. Nany Douglas-fir seedlings are found scattered
. throughout. Along the northern portion nesr the Douglas«

fir type, the Douglas~fir seedlings are particularly

las-fir saplings wp
to 85 feet in height throughout the typs beginning te
overtop the smsll onk, This type is represented by 38

dense. There are also numerous Doug

- plots which gives the best sampling of all the types.

Phis type is found m the extreme northern mcm
of the area and extends further northward on uﬁj@mnﬁ
land. It 1is eomposed of ﬁem growth ‘Mglui-ﬁr up to
diameteors bz 24 inches and some large and small Oregen
oaks, Most of the large osks have suscumbed to the over-
topping Douglas=fir, The smell ceks are found in small
open patohes between the mnmmm Polson onk 1is rm
in patches scattered throughout in the open areas aleng
vith the small oak. The three sample plots mpz'ﬁ;mm
this type give inadequate data.

The first inventory was made by Max Robinsen, &

graduate student in the Sehool of Agriculture, and several

other students under his supervision., The work was done
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intermittently, starting in November 1940 and was com-
pleted in April 1941. Counts of Douglas~fir seedlings and
polson ocak plants were made and recorded for eash of 94
sample plots which were systemmtically located over the
ares .

The second inventory was made by the suthor during
the winter and spring of 1946. The work was started in
February and completed in June. Counts of Douglas~fir
seedlings and polson oak plants were msde and recorded for
each of the plots that were used im the first inventory,
with but one exception. Much time was lost in loeating
ths plots due to the rank growth of underbrush in some
aresas. One plot had been destroyed by a road that had
~been put in during the five~year pericd between inventories,
The missing plot was looated in the large oak-grass type
which oecuples the second largest ares on the pasture anmd
is represented by the second largest numder of plots. It
is not believed that the loss of this particular plot has
greatly affected the results of the inventories.

Asummary of plant distribution follows in tabular
form.




A ,’ Table 2 o
SUMMARY OF POIBON OAK PLANTS BY TYPE
oo Average number of A
plants per sare — Percent Percgent
increase decresse

Grass - 9 210 283 10,163 10,794 6.2

transition 2 V 52 “ 0 n,m - »a ' 100.0

Large Oak-Grass 24 1,406 1,612 26,500 29,250  14.7

Large Oak 1 918 1,493 28,500 as,asz 617

Small 0sk 38 2,400 3,580 30,130 42,695  4L.3 N
Large-Small Oak J ~ BBL 447 46,261 38,045 15.8
Douglas-fir 3 230 206 33,397 42,8335  28.3

Total Area o3 5,855 7,500 27,330 35,549 30,07




Table 3
SUMMARY OF DOUGLAS-FIR smmm@ BY m

Rumber ’Eotai gm &vamga nﬁnﬁu ef '
: of : or plot seedlings per awc Percent ramm
plot ‘ S d94Y man decrease

L=

- Grass 9

. l
tmikm 3

Small Oak , 36
large~8mall Oak 5

4]
L0 4% 80.0
3546
87
0

o v 8 u @ w

1,307 © 100.0

&

3
| § .
g




Table 4

COMPARISON OF NUMBER OF POISON OAK PLANTS

T¢ WNUMBER OF DOUGLAS~FIR BEEDLINGS

Average number of AVErSge Number oi’

Ratlo of polson Oak

Number fir seedlings poia@n oak plantm planta to one Douglas-fir
of er plot : , seedlin

Type _plots "1 ﬁg 1948 1941 1946
Grass 9 0 0 - -
Grass-Oak * ' | |

transition 2 1.6 0 26,00 0 kA 4 -
Iarge Oek~ o - o o ' .
grass 24 2.8 1.0 ba.b4  67.17 28 &7
Large Oak 4 .2 o 65,43  108.64 327 -
mn Oak 36 8 +8 69.19 o7.78 88 iz22
Lnrgaw&ﬁl ‘ ' o o o "
Bouglumm‘r 3 3.0 76 .67 98,33 - 33
Total Ares 23 1.03 o7 62.74 81.61 61 117
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Eyidence Obtained from the Inventories

- Resulte of the two inventories show that for the
total area of the pasture there has been a descided ine
creasze in the number of poison cak plante and a decided
decrease in the number of Douglas-fir seedlings., Whether
this is due to natursl ecological changes or due to the
concentrated goat browsing 1s debatable. Both influenses
have a definite effect on the survival of both species,

It is known (10, p.39-44) that the mortality of
Douglas-fir seedlings is high during the first five years
of growth under normal conditions. It alsc has been
reported (13, p.3) that poison oak thrives and apra:da in
eld'pastures end renge lands, being able to reproduce by
rooctstalks as well as seed.

It appears that the goats prefer to browse the
Douglas-fir reproduction asbove the poison cak, However,
this may not be true. The aierabnnﬂanee of polson oak
on the area makes it more readily available, and poison
oak does not show the effects of browsing as readily as
Douglas-fir reproduction.

The effect of concentrated goat dbrowsing
on polson ocak
It is true that goats do browse the poison oak,

The effect i1s most noticeable in areas such as the open
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grass type and the large ocak-grass type where it grows in
clumps. Browsing causes a somewhat hedge~like appearance
in the clumps. GCoats eat the terminal buds for the most
part but in the spring and summey they will alsoc take some
af the foliage. They do not eat the larger atems of the
poison osk as they do some other plants but seem to prefer
the young, tender roct sprouts and the terminsl buds.
However, if the root aproﬁts are not eaten soon :ttnr
appearing, ﬁhebieeowa woocdy and are not eaten at all,

In areas such as the small oak type where the
poison oak 1s more regularly spaced and not clumped, the
effect of the browsing is not as readily noticeable. It
is doubtful that the goats work in this type as readily
a8 they do the ¢lumps.

A comparison of the two inventories (Table 2) of
the polson oak revesls that in all but the grass-oak
transition type and the large-small osk type the number of
poison osk plsnta h&d inoreased. B8ince these two types
are rayresonto& by only two plots and five plots respec~
tively, it is not believed that they give a trué piloture
of the types. Be that as 1t may, for the tatql area there
was more than a thirty percent increase in the number of
plnﬁta recorded.

It 1s believed that the gost browsing caused the
paiien oak plants to produce more root sprouts than normal
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and consequently the plants have spread out, occeupying
larger areas. There is no substantiating evidence for
this, however, since there were no check plots protested
from goats.

The artwb of goat dbrowsing on
ouglas~-fir seedlings

On the total pasture area there was not s single |
Douglag«fir seedling found undamaged by goast browsing.
Most of the terminal buds had been nippsd off and some
seedlings were practically stripped of all follage. In
many ceses the bark had been stripped off slong with the
foliage. Remnants of barked dead seedlings can be found
throughout the ;““ 3 many have been broken and others have
been bittan off, leaving stubs as much as one-half fnch
in diameter. Many of the smaller sesdlings have been
nipped off at the ground level,

The goats prefer the leaders and terminal buds of
the branches. As My as flve leaders are to be fm on
some of the seedlings, all of which have been nipped off
&t least once, It 1s not possible to tell the age of
these sesdlings from outward appearance because they have
been eaten back so often, It is possible that some of ﬁm
would have reached sapling stage if they had grown under
normal conditions.
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There are also many saplings ten to twelve feet
high with terminal buds nipped. It 1z quite an experi-
ence to see how the goats are able to do this, since no
goat could possibly reach that high. One animal will get
astride a small sapling and ride it down, stripping off
the buds as 1t goes. Sometimes one animal will hold the
sapling down while others go to work eating off the buda
and folliags.

Goats appear to be very erratic in their eating
habits and at times will not touch the Douglas-fir repro-
duction while at other times they go to work on it with
great enpfgy. On several occasions they were observed to
tear long strips of bark from saplingstwo to three inches
in dismeter.

- A comparison of the two inventories of Douglas-fir
seedlings (Table 3) shﬂia that in the grass-oak transition,
the large oak~grass types and the large osk type, there was
a decline in the number of seedlings. The small osk type
and the large-small oak typallhmw no ehange. In all these
types, some seedlings in the first inventory were found
enly as remnants when the second inventory was made. Some
new sesdlings were found on the plote during the second
inventory and they seemed to be surviving the browsing.

The seedlings found on the pl@ta in the Baugla&afir
type were all new seedlings established during the
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five=year pariﬁd between inventories, since no teudl&ngn
were recorded in this type &ur&ng’tha first inventory.

On the whole pasture there was more than a thirty-
two percent daelinq in the number of Douglas-fir seedlings.
It is believed that this decline was due almost antiraly
to the goat browsing. While 1t is true that Douglasefir
seedling mortality is high under normal cenditions, there
is an abundant supply of seed available from second growth
Douglas=fir tress. Considering this abundant seurce of
seed and other faverable factors to the establishment of
the seedlings, it is belleved that under normal conditions,
the number of seedlings would have increased rather than
decreased. | ”

The relationship. of dense stands of poison ocak

to the establishment of Douglas-fir seedlings

A comparison of both inventories of Douglas~fir
seedlings and poison oak plants (Tables 2 and 3) for the
total area of the pasture shows that the peré&ntugn inw-
crease in number of poison ocak plants is almost propor-
tional to the percentage deocrease in numbsrs af Douglaag=
fir seedlings. However, a comparison by types reveals
that there is no correlstion between densitles on differ~
ent types. This is particularly evident in the three
‘largest types, the smsall oak type, the large osk«grass
type and the large osk type. In all three, there was an
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inersase in polson oak plants. There was no changs in the
seedling counts in the small oak type and the large oak
type, while there wasz a decrease in the number of i«amsa

in the large oak-grass type.
Isaac has noted (10, p.59) that Douglas-fir seed-

1ings become best established in the partial or moderate
"shade of competing vegetation and once sstablished, sur-

vivwe heavier cover. Kummel, Rindt and Munger (16, p.122)
state that in certain respects, vegetative cover is help-
ful and in other ways detrimental to survival and growth
of young trees. It helps check soll eroaionj the shade
is beneficial in reducing loss of molsture from the soil
and also from the sesdlings} it rsduces temperature} and
the maleh formed by decaying vegetation sssists in pre«
serving moiature and in enriching the soill. The detris.
mental oftaiati are that the plants sompete with the trees
for light, soil, ‘nutrients, snd molsture. The combined
effect 1s somewhat injurious to the young trees, but to a
greatly varymg degree, depending on the apeciles repre-
sented and the density of the cover.

The comparstively heavy shade of bracken fern was
found by MeCulloch (20, p.485) to favor the establishment
of Douglas~fir seedlings on some of the driler sites in and
around the Willamette Valley.

It is possible that poison oak may have benefieial
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effects in that it fumishes partial shade ter the seed-
lings. The follage is not parts.mmly han:r except in
Places where it grows in thiek, bushy clumps. It 1s not

belleved that growing spece 1s @ oriticsl factor. Whether

the shade of the poison mk redunen the %mnpimtiaa of
Douglas~fir seedlings sufficiently to offset the increased
competition for soil moisture is not definitely known,

Since there is no appa.rmt sorrslation 'mzm the
dons&ty of the paufm oak and the mumber of %mghnu-fs.r
seedlings, it mx be mssumed that the poisan auk has no
particular inhibiting influences on the establishment az'
the audnnga‘

The rﬁhtiomh&p of dense wmds of Oregon
oak to the density of mﬂw mk

0n the basia of the three 1:3!5"'9 types, large oake

~grass, large osk and small oak types, the inventories show
~ that Oregon oak favors the growth of poison oak (Table 2).

On all three types the number of polson cak plants was
large and there was a’ declided inorease in the number of
plants over the five~year period.

In the large~small oak type, there was a decresse
in the number of poison cak plants. This was probably due
to the keen competition and to the more dense shade
offered by the combination of large and small Oregon oaks.

In this type, the poison oak grows more as single, one



stemmed plants, Those that grow to any size, trail aleng
‘the grownd, or sometimes twine around the tree trunks for
support, reaching up for more Airect sunlight.

In the open grass type, poison ocak awwu to grow
snd spread. It grows both singly end in clumps but doss
not grow to such large size as under other more favorsble
conditions.

From observations made in the fleld, 1t appesrs that
poison oak thrives beat under conditions of partial shade
and protection and where competition is not toc keen, such
a8 is found in the large oakwgrass typs. Under this kind
of protection it grows to heights of eight to ten feetd
without support. MNuoh of it grows in clumps so dense that
it appears that neither man nor goat could work through
them,

The relationship of Oregon osk to the
e:tnbuahmm of Douglas~fir seedlings

The inventories show that Douglas-fir seedlings are
found in all the types except the grass type. While the
general trend is toward fewer seedlings, this has been
attributed to the goat browsing rathey than to any sdverse
influences of the site.

It was pointed out previocusly that Douglas~-fir
seedlings become betier satablished wnder partial shade



tm in open aress. This is further substantiasted by
MeCulloch (19, p.288) who reports that Douglas-fir thrives
beneath & atand of Oregon oaks, This .hp.é been found to be
true also of this srea. The pw’c.tnl shade as well as the
- general site improvement offered by the oaks is favorable
for the establishment of Douglas«fir seedlings.

Seedlings cen be found on mll parts of the pasturs
where there is some protection offered by the oaks, In
some instances they can be found where there ls no pro-
tection. The seedlings are found to be more dense near
the Douglas-fir type and around the two large Douglas-fir
trees found near the center of the study area. However,
soattered seodlings can be found as far as a quarter mile
from any seed source snd in some instences on the oppesite
side of = hill from any seed source.

Nelther size nor density of the Oregon oaks appear
to have any significance in the establisbment of fir seedw
lings singe they are found in all situations, Seed source
seems to be the main factor. Where there is abundant
seed, there 1s an abundance of seedlings. The greater the
distance from seed source, the fewer the seedlings.

The relationship of second growth Douglas-fir

to the density of polson oak

A comparison of the inventories of poison oak in

the Douglas-fir type (Tadble £) with that of the other types
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found on ths pasture reveals that second growth Douglas-
£ir shows no inhibiting effects on the polson oak. Thers
is no great difference to be noted either in the number of
plants per acre, nor in the trend, a condition agreeing
with that found in the other types.

In this type the poison osk grows mostly in patches
in and sround the small oaks. Some of it is found beneath
the fira where it twines around the trunks of the trees
and with this support grows to heights of twenty teo
twenty-five feet.

Fleld observations made here and elsevhere in the
Willamette Valley show that Douglas-fir does not inhidis
the sroﬂsh of poison oak but that it does not grow as
densely beneath the firs as in more open areas.

Prom these cbservations and the preseding discussion
of the influence of shade on poison oak, it appears con-
clusive that poison osk thrives under partisl shade and
protection, In situstions where there 13 complete shade,
such as is found in a full stand of second growth fir, 1%
will grow but does not beccme nearly as dense, mm 1%
exhibits the tendency to twine around the trees in order
to reach up for more light,
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THE LAND USE PROBLEM

One of the purposes of this report wes to determine
vhether graging or timber production would yield the
greater returns from the area studied. It is recognized
that both grazing and forestry are important enterprises
in this part of the state of Oregon, particularly in the
Willamette Valley and in Benton County. |

During the fifteen~year periocd 1925-30 the annual
saw log production aversged approximately 74 milliom board
feet in Benton County (21, p.12). There were 21 active,
small capacity sawmills in 1940. Several of the mills
were of semi-portable type and were owned by farmers and
operated during the slack paribd of the year. Although
there are no large scale operations, the forest wuagﬁ
of Benton County has been fairly stable and proapscts ét
& future sustained forest industry are favorable for the
ecounty (21, p.l6).

The produstion of livestock has alsc been an ime
portant industry, and the sheep industry has come %o bLe
the most importent. The number of sheep in the county
increased from & few hundred in 1850 ﬁo more than 32
thousand in 1935 (17, p.134).

There are two phases of the shsep industry in this
region (23, p.5). The first and most important phase is
the prédmtim of commerciml spring lamba, sn enterprise



~for which this region is well sdaptsd. Puredbred rams are
-mated to grade swes and are wintered on grass as much as
_possible. Some supplemental feeding is necessary but this
is kept to a minimum, depending upen the amount of pasture
land available. The lambs are droppsed in the early spring
and are grown, fattened, and marketed by May or June.
There iz a resdy 'mxot for these lambs becanse they are
produced and put on the market earlier in the year than
lambs from Bastern Oregon. -

The second phase of the industry in this reglon u
the production of purebred rams, which are raised for the
range herds of Eastern Oregon snd for the commerciasl flooks
in the western portion of the state.

Since both gresing and lumbering are of major sig-
‘nificance in this area, the use to which land is put is
important . Other things bveing equal, if land will yield
greater returns by produeing sheep than tinber, then it
should be devoted to that purpose. Cenversely, if timber
production constitutes a hi@hsﬁ uge, then graging should
be subordinated to the establishment of a forest cover,
Under either plan of mg&m#; ons use 1s not W‘Btble
with the other under the conditions prevailing, If the
area is to be grazed continuously, the establisbment of
coniferous trees camnot be expscted, since the liveatock
keep the seedlings browsed down and eventually will kill



them,

It is recognized that under the present system of
management, the area 1s producing neither forage nor timber
to & satisfactory degree. In order to bring about an
effective timber or forage erop, it will be necessary o
treat the area in such a way az to favor the production of
one at the expense of the other., This will invelve time,

labor and expense. |

In the following analyses of the area for the pro-
duotion of both timber and forage, a number of assumptions
were made. The area has also been treated ss though

wers private land invelving taxes and other necessary ex~
penses such as would bes encountered under private owner
ship.

grasing Use

The value of this aru for grasing is very low in
its present undeveloped, brush covered emdif.im. With the
- exception of the few grass aren,k the forage is inferior
and has little value. It is c&tmﬂ:ad that 4t wonld re=
gquire 4 to 6 aere# of this land to furnish enocugh feed far
one lhl‘l‘p»»'fﬁ!‘ one yeare.

Goats have been pastured here for several years
-under thn assumption that they would browse the brush end
small trees and eventually kill them and that the ground



cover would revert to grass. From observations made in
this study the goats did not achieve those desired re-
sults. The use of goats would ordinarily be the cheapest
method of cenverting brush land into pasture land, dbut im
this partiounlar case, some other method may prove to be of
more practical use.

| In two comnties in southwestern Oregon, Hotelmmuth
and Gorton (7, p.36) found that the livestook industry was
profitable where cut~over or drush covered land was conw-
verted to pasture land. The method used in that eres conw
sisted of slashing the trees and brush, burning to clear
the land and to establish a seedbed, and seeding and
fencing.

It is possible that this method may be used teo cleay
the Oregon oak and polson oak from the study area. How~
ever, since thip brush 1a mtio;amly dense, slashing must
be kept to a minimum to keep the costs as low as possidle,
and 1% will be necessary to take extra precautions in

All of the Oregon cak trees that are large enough
and are acceassible should be cut and aold for firewcod.

No attempt was made to determine the volume of the oak om

the area, but there iz a considerable mmount and 1%t should
be utilized in so far as possidble, Gorton states (B, p.24
that fuel wood is of sufficient value in the Willamette



Valley to pay for the cost of piling and burning the
slashings after the wood is removed. The costs of outting

- the wood end piling and burning the slash have been con-

sidered as defrayed by the sale of the wood and these coste
have not been charged againat the gonversion of the area
to grass pasture.

Yo information was found relative %o oclearing and
converting this type of land to grass pasture. The plan
in the following pages is suggested for this area but is
not a finished plani 1t 1s merely to be used ss a guide
for more thorough atudy and for experimental purposes,

The proposal for this area takes inte consideration
certain known facts elong with a number of essential
assumptions., Man hours of labor, wages and prices were
figured as accurately as possidble under prasveiling condi~
tions. The results to be achieved cannot be scourately
mdictoﬂ-‘ Oonly by experience and experimentation can
information be obtained upon which to base more asourate
predictions.

Roughly, the plan to econvert this land into pro-
dustive grass pasture should ts:mk:lw of cutting the
merchantable Oregen ocak; slashing some of the serud oak;
controlled burning in the early fallj immediaste seeding to
a cheap mz grass} contrelled reburning the following
fally and reseeding sel peremmial grasses.
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Bome maintensnce will be heceassry each year hhrm
spot burning and resesding to grass the patohes o!‘ msm
ok root sprouts and poison oak that m;y ve atill mﬂns
The use of commercial preparations for killing poison osk
may prove to be more effective than burning. For large
areas the cost would be prohibitive but for small patehes,
ita use may prove to be more economical tm ::mt burning
and mnodmga

The application of some commercial fertilizer may
be necessary st regular intervals after the ms'mm has
been established and the nutrients relessed to the soil
by the fires have been leached out.

m.un‘hin.s

Slashings from the trees to be sut for fuel should
be piled on the cak stumps end in the polson oak patches
‘with the expectation that the resultant hot fire ﬁl& 5 %% §
ntuazpi and roots.
| The main purpose of slashing some of the amall serud
cak 1s to get enough material on the greound so that the
fire will consume as wmsh of the standing oak u’pmm.-.
The brush and serud oak have already been cleared oub
wruimtly along the north-south fence line that runs
through the center of the pasture. o

A large bulldemer should bs used to clear out firs
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hz-uksv. They should be sonstructed to the epproximmte
width of the bulldoszer blade, on each side of the exlsting
fences within the pasture and on the inside of the bound-
ary fences., This will furnish sdequate control for the
fire by blocking off the pasturs into four parts and 1t
will alse protect the fenmces from burning. 4 fire break
should also be constructed along the edge of the Douglas~
fir type in the northern part of the pasture since this
small area should be left in its present condition and not
_ eonverted inte grass land. It 1s estimated that a large
bulldozer can c¢lear out the necessary fire brealsin s
period of six hourws.

Controlled burning

The first burn should be made as early in the fall
of the year as possible in order to take advantage of dry
toithn.. It is desired %o obtain as hot and complete a
burn a8 prevailing weather conditions will permit. :

It will be necessary to obtain s burning permit from
the district fire warden. The time and date for the burn«
ing will, of necessity, be determined by him, However,
the earlier inm the fall the better, in order to burn as
mach of the brush and slashings as possible. The fire
warden should be contacted early in the year and definite
arrangements made for him to be on the uami at the time



of burning in order to supervise. ¥No charge for his
‘services is anticipated. , |

The best burn would be obtained in September when
there is a slight breeze from the west. The fire should
be set starting from the east to burn uphill against the
wind, This will give the best results for & hot burn and
should also keep the fire from spreading too rapildly. ZEadch
of the four sections of the pasture should be burned sepa-
rgﬁn?..y, sllowing one day to complete the job. Itz i3 esti~
mated that it will require four men %o set the fire and to
keep it under contrel.

It is not mki@i‘pate& that all the serud oak will
be burned at this time. It should be killed and the grouml
litter and poison osk should be consumed. It is known
that fire will not ermdicate the polson ocak, but a hot
fire ahould materially reduce tma‘ sprouting cepacity of
the polson osk reoote and many of the underground roots of
the oak will be killed.

Seeding with annual grass

Immediately following the burning, the area should
‘be seeded with annual rye grass (Lolium multiflorum).
This grass is cheap and will both form a ground cover and
later serve az a souree of flashy fuel. Seeding should be

done as soon as practicable after the ashes have become
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¢old and before 1t has reined, if possidble, Ashes make an

‘excellent seedbed and the first rains will plant the seed

in the ground. The amount of seed to be used per acre
will vary since the area already in grass will not requirse
any seed. For the pasture as a whols, an average of £0
pounds per acre should be used,

The job of hand seeding will be slow because there
will be many stubs end dead trees to interfere with the

~planter. The posaibility of having the area seeded by

as.rpl.ma was considered but it was found that the cost for
this service exceedsd the cost of sesding by hand,
Zinitul costs must be kept to a minimum and therefore
hand seeding should be used.

In ths cosstal area of scuthwestern Oregon it was
found that the acreage covered in seeding burned lend
varied from four to eighteen scres per man duf {7, peS7)e
It 48 estimeted that one man can seed on the sverage o
six acres per day on this area, taking into consideration
all the factors that will tend to meke the job diffieult.

The annual rye grass will germinate and grow fol-
lowing the first rains in the faull and will establish a
cover for the area before the heavy rains arrive m:w in
the year..

Fo grazing should be allowed during the winter or
the next year following this seseding. The grass should de
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allowed to make am luxuriant a growth as possible befere
dry weather arrives, and by early fall there should be &
large amount of dry grass covering the arema.

Early in the summer, following the seeding to
annual rye grass, the fire breaks that were constructed
the previous year should be cleared out. This can be
sccomplished by seorching the grass with a flame thrower
before it has dried, The green grass will burn under the
heat of the flame thrower but it will not carry a fire,
It is estimated that one man ean burn out the fire breaks
in one day.

The second eontrolled burn

The second burn should be made in the fall of m
second year Just as early in the season as weather condi-
tions will permit. As before, the aid of the distriet
fire warden should be obtained. This burn should be com~
ducted much the same as the first durn. A mach bhokter
fire 1s anticipated due to the large amcunt of dense, dry
grass and to the dead oaks not consumed in the firat fire
and now dried out. Due to the greater danger of this bdurn

‘as compared to the first, 1t is estimated that it will re-

quire eight men to keep it under control and that two days
will be required to complete the jeb. |
This burn ahould result in s thorough clearing of
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the land with the exception of the larger stumps. The
fire should have burned with intense heat and the stumpa
that iwc not killed in the first fire should be killed
at this time. No stump sprouts are expected after this
fire bul some of the roots wa.::;.x probably send up sprouts
again in following years. All of the sboveground portions
of the poison osk will be burned but it is not lmewn if
the roots will sgain sprout. FPolson oak is known to be
resistent to Fire but hew mmch intense heating of the
ground the roots will withstand is not imown. If reod
sprouts do come up sgain, in all probabllity they will
not be very vigorous. The protective shading of the
Oregon osk will have been eliminated and it 1z not ex-
pected that the poison osk will offer mmch of a problem,

Seeding to peremnials

Inmediately follewing the rsburm, the area should
be seeded to & good mixture of perennial grasses. The
follewing table shows a mixture that has besa found to be
well adapted to this type of soil. Excellent results havs
been obtained with this mixture om similer land within the
Willamette v;nay and it has been recommended for use on

this srea.



Bubterranean clover (Irifelium subb
Orchard grass (Dactylis glomerats)

_Total 24

8
6
4
2
4

This second seeding should be essier than the firat, _
becsuse of the elimination of the dead oaks and other
debris. It is estimated that one man can seed ten acres
per day under these &mﬁiﬁmg

Fires are known to release a considerabls smount of
mineral material to the soil which generally brings about
»nn increase in herbassous vegetation for several years
(27, p.384). Isanc and Hopkins state (12, p.276) that 1%
is not known how long the increase in available plant food
resulting from slash burning can be expected to last.
Fowells and Btephenson {4, p.181) conclude that nitrifi.
cation in forest solils is ntimlmaﬁ by burning and by the
liveration of basic ash materials. However, at the
Northrup Creek Experiment Ststion in northwestern Oregon
and in other areas in western Oregon, experience has shown
that this effect is short lived and that within a few
years there is a deficlency of ‘nitwgdn in the soil.



The use of legwminous plants grown in conjunetion
with grass will help to offset the nitrogen deficiency of
the sell. BSubterranean clover is sseded in the mixture
above, but this one legume 1s not sufficiemt. Lotus
{Lotus corniculatus) iz well adapted to this soid type
s0ll and 1t has been recommended for use here. Seeding
of the lotus for best results should be done in the exrly
spring following the seeding of perennial grasses. One
pound of seed per scre is sufficlent and 1t 1s estimated
that one man scan seed the total area in two days #

Onoe the grass has become established it iz ex-
pocted thet the ares will produce good grass pasture.
The aite is wetter ﬁw: the nmcﬁaﬂmg areas and it
should give a high forsge yield. Continucus maintenance
probadbly will be required in order to keep the brush from
becoming reestablished. It 1s estimated that the carry«
ing capacity will be high, abont one and & half acres per
sheep per yearjy or, one aers %o furnish 240 sheep days of
grasing per year. |

Estimate of costs of conversion to
productive pasture

The oosts of outting the salable ocak and piling the
siash have not been charged against the conversion costs
of the study area since the ssle of the wood is expected
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to &afny this eharge. The sale of the wood will also

- eover the charge of burning the slash, but since this

burning cost 1s included in the cost of burning the total
ares, it caxmot be separated. For this reason, & 20 pare
cent deduotion has been made Iin the cost of burning the
total area the first year.

The costs of hiring a bulldozer and an operator

84x hours of work at this rate will amount to §$45.00, or
a per aore charge of §.28.

B8lashing costes amount to $24.00, figured on the
basis of four man days at the current rate of $.76 per
hour. for labor. This ng“ & per aore charge of $.15,

The first burning coat, figured at four man days
at $6.00 per man day, amounts to $24.00. Deducting 20

percent of this charge for the sale of the cak wood leaves

& total charge of $19.280 for the first burn, or & per asre

Twenty pounds of annual rye grass seed per aecre at

present prices amounts to a charge of $1.60 per atre,

Iabor cost for seeding is $1.00 per ascre on the basis of
seeding six acres per man day. This gives a total cost
of §$2.,60 per acre seeding cost.

The following list is s summary of the costs per
aore for the first year:

P
were figured at §7.50 per hour for actual work performed i{

Foh

7

%
A’&’ M

T
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Balldezer and operator $ .28
8lashing »18
First burn 12
Sesding annual gress 2.60

Total cost §$5.15

The second year, the cost of cleaning out the five
breaks in the spring emounts to wages for one men for one
day or $6.00. This is uwsubh to the total area and
will be & per acre charge of §.04.

| The cost of redburning the srea the second year
amounts to §96.00, figured at 16 man days at $6,00 per
day, or & per sore charge of §.680.

The cost of the mixture of pers
present prices, sown at the rate of 24 pounds pn- acre,

al grass seed at

will amount to a per acre cost of §9.10. Ilabor cost for
seeding, figured at 10 acres per man day at §$6.00 per day,
smounts to §.60 per amcre. Total seeding costs will be
Wﬂﬂ per sore,

The following list is a summary of the costs per
scre for the seoond years

Clearing fire break $ .04
Second burm 80
S8eeding perenmial graass 9.70

Totsl cost $10.54



In the spring of the third year there will be a cost
for one pound of lotus seed amounting to $1.50 per acre.
Iabor cost for seeding will smount to $12.00 for two man
days for the total area, or $.08 per acre. This gives &
total eost for seeding of lotus of §$1.58 per aare.

The setual amount of money necessary to convert
this area into pasture land will amount to $15.07 per
aere.

The annual charges against the area as pasture land
&re broken down into administration, taxes, and mainte=
nance. An sdministration charge of $.05 per acre is ins
cluded to aover the costs of general overhead and mguw
ment .

The annuel tax on this land will increase after it
has been converted to productive pasture land., At the
present time, the land is valued at $10.00 per acre and
the present annual tax would amount to $.15 per ssre. The
second year after this operation is started, the value of
the land will be expscted to double, scoording to the
Benton County tax assessor, and the tax will smeunt to
$.30 per acre.

An snnuel meintenance charge of $.50 per aore has .
been included to cover the costs of reburning and reseed~
ing to grass any small patches of poison oak and other
bonsh thet may be expected to beocoms eatablished from time
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to time. This also covers a charge for mﬂsa%mn“ of
- fenses and other improvements,

| The following summary shows the annual charges per
acre after the grass pasture has becoms establisheds

Administration $ 08
Tazes B
Maintenance +50
Total amnual costs $ .88

The pmun& value a:l' the site for m
produstion of ferage ‘

The avamgn amga for rmknd matm on wiuﬂm
land in the m.nmﬁn Valley at the present time has been
found to be approximately .30 per sheep mmm This is
‘cmmarﬁ to bi fair muz eharge :'éw Sh:!.s‘ ﬁm of
w&m and is the charge upen m«n this umﬁm of

~ forage production to timber pmdmtim is hwom

It 1» oatmuﬁ that the carrying capacity would be
- R40 sheep days per aore per Jour. This will ghﬁ & gross
amual income #f $2.40 w scre. Annusl rixynd' charges of
$+85 per asre will be &mms,, ‘uaﬂng an annusl net
ineoms of $1.85 per acre. | o o

| | The pressent value of this income, at 3 pwem
interest will smount to $34.96 per acre after all initial



costs of conversion have been deducted,

. m order to make a comparison with timber produstion
it 1: necesasry to datcmm&na the value for grnsﬁns over &
puriea of years. The value of the site for timber preo-

duction is greatest for a 70«year pericd, as will be shewn
later in this report. Therefors, & 70«year peried for

grau&ng uill be uaeé for eamgariuea purposes, The pwusam@
valus of $34.98 will be worth $276.80 at 3 peroent interest
in 70 years.

 Timber production

Qh@ possibility of natural seeding af(thevbaatura
area is veky favorable. That pewhién of the pasture along
tha_nerﬁh@rn ba&nﬁar& has already produced Douglas~fir time
ber which constitutes an excellent source of sesd. There
are two large Douglas-fir trees, one near the center and
the other near the southern boundary of the study ares,
both producing seed. Several of the larger aapitngn also
produced cones in the fall of 1946. Munger and Morris
state that seed from young trees will produce Just as

- vigorous seedlings as seed from any other age class (22,

'~ p«38). Therefore, these saplings can alsc be expected to

produce seed for stoeking the area.
Under normal topographiec and climatic conditions,
it has been found that Douglas~fir seed willl disseminate
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as far as a quarter of a mile from the seed source (11,
P+10-232), Douglas-firs are known to produce seed almost
every year with a seed crop ?uiluxc one year out of every
four or five yesrs, There is also an abundangs of seed
produced one year out of every five or six years. The
direction and veloelty of the wind at the tims the seed
falls is the determining faetor as to the distance of the
seed flight before it reaches the ground,

 From the smount and distribution of reproduction
alresdy established, it is evident that there is an ade-
quate source of seed to stoek the area and that site cone
ditiens are favorable to the sstablishment of the seed~
lings. The distance from the scurce of sesd somewhat
exceeds one guarter-mile to certaln portions of the
pasture. With the exception of that portien of the study
area in the southwest corner, adequate stocking of seed-
lings can be expected within a period of five years.

The effects of Oregon oak and poison oak on the
establishment of Douglas~fir seedlings was discussed
earlier, and it was pointed ocut that in some reapests
they favored the eatablishment of the seedlinga.

There are several areas in this pasture that are
adversely exposed In so far as ths establishment of seeds
lings 1s concerned. These areas face the soubh, south-
east and southwest. Iseas (11, p.29) has found that air,
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surface-soll temperatures and evaporation were higher and
scil molsture was lower on southern exposures than on
other exposures. He also found that temperatures of 183
degrees F. oscurred on natural soil surfaces when aiy
temperatures were about 80 degrees F. (11, p.43). 4 soil
temperature of 123 degrees P. for several days following
germination is likely to injure Douglas~fir seedlings and
temperatures of 125 degrees F, or more will likely kill
them. BSouthern exposures proved to be much more ssverse
than other exposures. | |

- For the most part the adverse sress with southern
exposures are now soversd by Oregon oaks with an under~
story of poison oak. This shade helps prevent the sum
from drying out the soil and raising the soil temperstures
sufficiently in the summer to kill the fir seedlings. :

Bince there 1s evidence of an abundant seed souree

and since seed trees are within seeding distance of most
of the area, it 1s reasonable to expeet that Douglas~fir
seedlings will be established on &ll but the severely ex~
posed southern aress. S

Estimate of costs with natural rggemrw&m

The Joint Committes on Forest Conservation of the
West Coast Tumbermanta Association and Pacific Rorthwest
Loggers Assoclation has devised a method of evaluating the
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ecosts of producing timber in the Pacific Northwest (14,
P+«13«21l). The omlculations made in the following pages

are patterned after this method with only the minoy changes
needed to fif this particuler problem.

Natural sesding of the area 1s very favorable.,
Assuming that within a five-year period the ares will b§
adequately stocked, there would be little expense invelved
in establishing it a8 a forest area. The costs shown in
Tebles 6 and é are based upon natural restocking. I%
would be necessary to continue to exclude all livestook.
Pencing costs were not flgured in this analysis aince 1t
was assumed that the present fences were sdsgquate to
restrict the livestock.

The annual costs of producing timber are broksn
down into administration, taxes and fire protection. Theae
costs are all carried forward with interest at 3 percent,
compounded annually.

The administration charge of $.05 per acre is in-
eluded to cover the costs of seouring advice from a
competent forester, and for genéral administraticn and
overhead costs.

The annual tax on forest land In the state of Oregon
is $.05 per acre, if assessed on the special timber«grow-
ing taxation basis. It is here sssumed that the land
would be classified as reforestation land for the purpose



of this study. |
| The annusl fire protection charge has been set at
$.15 per scre. This uharge exceods the average charge of
$.05 per aore for fire protection. Five cents per acre is
probably entirely adequate in the hands of the State fire
protection organization fof this territory. However, to
be conservative, $.15 per acre has been used because this
is the charge anticipated in the tree farm program im
order to keep the armual fire loss to one-fourth of one
psrcent of the area (14, p.l4).

The initlal fire protection development charge hes

been set at §$.50 per scre and covers the cost of elimi-

nating fire hazards. Here again, this chargs is con~

sidered in order to keep the annual fire loms to a low
figure.

The net ylelds of timber are based upon trees 18
inches in diameter and over, scaled by the Internatian&i
Log Rule with one~elghth inch saw kerf (18, p.27). This
log rule gives a true ploture of the lunber yield of the
smell logs such as would be produced on this area, De«
dustions were made from the expected gross yleld to allow
for an annual fire loss of aﬁo*f&urth‘at one pereent, A
further deductlion of 25 percent of the net area remaining
was allowed for Incomplete stocking and ineﬁmyloty
utilization.
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Table § shows & detalled breakdown of the costs of
produeing Douglas~fir timber on this area, based on site
IIT quality. This table shows that the coat per thousand
board feet 1s highest when the timber stand is 40 years
of age. These costs decrease per thousand board feed, or
the treekgrawth rate exceeds the earrying sharges, until
the stand reaches the age of 70 yesrs. Beyond 70 years,
the earrying charges inocrease at & faster rate than the
growth of the trees; thus the costs per thousand board

feet incresse as the stand becomes oclder,
The present value of the site for timber production

The stumpage prices for second growth Douglas-fir
under present market conditions are rather high. Con-
aide:ing the location of the study area in regard to mar-
kets, an average stumpage price of $6.00 per thousand dboard
feet has been considered as a reasonable price upon which
to base a comparison of Douglas~fir timber production to
forage production, - S

The State of Oregon levies a yleld tax of 184 per~
cent of the stumpage value at the time of harvesting lands
classified for reforestation purposes. Allowing for this
deduction, the mectual amount received for the stumpage

amounts to $6.25 per thousand board feet,



Table §

THE COST OF GROWING DOUGLAS-FIR TIMBER ON
SITE IIT QUALITY LAND, NATURALLY STOCKED \

Cos8E per &cre | |

"Eltiai outla 1;_ | T Actual  Total

amount amount ,
spent spent Yield in Total cost
per plus 3% N. Bd.Fb. per M.

prﬂteet

883888fh

_$.50  $.a8 i total _ sere  interest per acre  BA. Ft.
$ 1.63 $11.30  § 7.53  $10.50 § 20,486 4.9 § 4.18
2.19 16.90  11.27 13.00 30.36  15.0 2.3¢
2.95 24 .45  16.30 15.50 43.70  23.7 1.84
3.96 34,60 25.07 | 18,00 61,63  33.8 1.83
5.32 48.20 32.13 20.50 85.65 | 41.3 2,07
7.15 66.50 44,33 23.00  117.98  47.0  2.51
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Table 6 shows the net income per acre and the
present value of the site when the area has been naturally
restocked, and managed to produce Douglas~fir timber. The
table shows that the highest present valus of $14.51 per
aore will be received when the age of the timber is 70
years. Therefors, that is the age at which it should be
sold in order to glve the greatest returms to ths owner.

Estimate of costs with artificlsl regeneration

Table 7 gives a swmmary of costs should planting be
necessary to restock the area. An average of 800 trees
per asre would be adequate for this purpose. This would
be rather wide spacing of trees for the ares as a whole
but the planting will not have to be done on avery mers
of the tract, some portions of which are already fully
stocked. Other portions are only partially stocked and
may need some planting. Seedlings that have grown in a
seedbed for 2 years, designated as 2~0 seedlings, are
considered to be best adapted for this reglon.

In this case, the same costs of producing timber
are considersd as in the previous case, except for the
addition of the planting charge. Under present conditions,
the cost of planting seedlings has baen‘fannd %c be ap~
proximatoxy $20.00 per anra; This covers the price of the
seedlings, labor and all other charges for planting.



Table 6

VALUE OF THE 8ITE FOR TIMBER PRODUCTION
UNDER NATURAL STOCKING

| Total costs

Het income ¥. Bd, Ft., Ket income Present value

883883k

per M. Bd. Ft,
$ 4.18
2,54
1.84
1.83
2.07
2.51

por M. Bd. Ft., per scre per acre of site per acre
$ 1.07 4.9 § 5.24 - $1.61
2.91 13,0 37.83 8.64
5.41 23.7 80,82 15.72
3.42 35.8 114.91  14.51
5.18 41.3 131,33 12.34
2.74 47.0 128.78 2.01
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A study of Table 7 shows that the cost per thousand
board feet is highest when the timber stand is 40 years
of age. The cost decreases until the stand remches the
age of 70 years at which time it again increases. In
this case, as in the former, the costs of producing
Douglas-fir timber are lowest when the stand reaches an
age of 70 years.

It will be noted in Table 7 that at all ﬁi@a the
costs of planting and growing Douglas<fir trees smount
to more than fhﬂ pr&ng of stumpage. With a stumpage price
of $6.00 per thousand, the total eost of planting and
growing Douglas«fir timber under present prices am mE I
ket conditions on this site cannot be undertaken to re-
turn a profit to the owner. :



Table 7

» THE COST OF GROWING DOUGLAS~FIR TIMBER ON
SITE III QUALITY LAND, PLARTING 500 TREES PER ACRE

« Cost per acre
m outlay Annual anﬂ.ay |
“Fire Actual Total  Yleld

protaatian pro= '~ amount amount in M. Total
development Planzing tection $.05 taxes spent spent Bd. Pt.  cost
charge costs $.15 .08 admin, per plus 3% per psr M.

883388¢8 %’

_$.50 $20.,00 §.10 total  acre interest acre Bd. Pt.
$1.65  $66.20 $11.30  $ 7.53  $30.50 § 85.86 4.9  § 17.48
2.19 87.60  16.90 11.27  33.00 117.96  13.0 9.07
2.95 117.80  24.45 16.30  35.50  161.50  23.7 6.81
5.96 168,40  34.60 23,07  38.00 220,05  33.6 6.55
5.52  212.80 48,20 32,13  40.50 298,48  41.3 7.23
7,15 286.00  66.50  44.53 43,00 405,88 47,0 8.80
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IMARY AND CONCLUSIONS

This study was oconducted on the Oregon Agricultural
Experiment Station located approximately two miles north-
weat of Corvallis, Oregon. The land has previouaky been
used for grazing purpcses but the grsuxng value has de~
creased to the point whare sema#hing mist be done in order
to bring the land into more productive use. Timber pro-
duction has been considered as an alternative use.

One of the purposes of this study was to determine
whether or not the polson oak plants and Douglas-fir
seedlings were inereasing or decresaing. A asattHnﬁte
series of plots was established in 1941 and counts of
these plants and seedlings were recorded for easch plot,
Angors goats were heavily concentrated on the area for the |
purpose of browsing poisen osk plants to nuppruha then,

A second count of the polson osk plants and
Douglas-fir seedlings was recorded for th@ same plots in
| 1946. A comparison of the counts showed that for most of
the erea the polson oak plants had inereamsed in number
while the number of Douglas-fir seedlings had decreased.

The second purpose of this study was %o nnal&zc‘ﬁhk
apparent factora arfaeting the ecologioal ahnnset'takﬁng‘
place on the study area, | | |

Eviéénua was found that the goats had browsed the
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poison omk plants. The goats showed a preference for tha
terminal buds and the young root sprouts and the foliage
was also eaten at times. The effect of ths.brawszng'vua :
more noticeable on the thick patches of polson oak than
it was on isolated plents. It 1z believed that the goat

- browsing caused the polson oak roots to aprout more
vigorously than is normal and thus the plants became
spread over a larger area,

The Douglas~fir seedlings showed more severe effects
of goat brovaing; Many dead roganntn were found almost
entirely atripped of bark., All lsaders and terminal buds
of the seedlings showed evidence of having been nipped
and much of the foliage was eaten. The decresse in number
of seedlings on the area was attributed almost wholly %o
killing by goats.

~ No correlation was found between the density of
polson oak plants and the density of ﬁauglnaaflr,ueadﬁx
linga. It 18 believed that the poison cak has no inhib=
iting influence on the seaéi&ngs¢ It may even be bene»
ficial in furnishing partial shade in which the seedlings

- may become established.

The Oregon oak favorsd the growth of poison oak in
areas where the trees were not so dense as to cast com~
ylete shade. Polson onk does grow both in intense shade
and in intense sunlight but 1t does not do well under
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these condibions. It will thrive under partial shade
where competition for moisture and growing spsce is not
too keen. TUnder conditions of intense shade it either
grows as aﬁail; single stemmed ﬁiunta, or exhibits a
tendency to twine around the tree trunks for support in
order to reaoch up for more sunlight.

The arogpn osk was found to favor the establishment
of Douglas-fir seedlings. The oak forms partial shade and
in general improves the site, making conditions ideal for
the establishment of the seedlings.

Second grewth(baugltautir had no sismﬁfiaant ef»
feot on the number of poison oak plants but it 4id affect
the form of the plants. Here again, the intenss shade
either suppressed its growth or ceused it to twine around
the trees.

The third purposs of this study wes to determine if
grazing or timber production would yield grester returns
from the aresa. |

In order to bring about satisfactory production of
forage, some method of alséring the land would be neges~
sary. No information was available that would be appli-~
- cable in elearing this area and uonyar$1ng it into pro-
duetive pasture. | ,

A suggested plan fﬁr’tha'wark‘eanai@ht of ausﬁina
and removing the salable oak, slashing some of the serub



64

oak, burning the area in the fall of the year, &mgadiata,
seeding to annual rye grass, reburning the ares in the
fall of the mecond yesr, and reseeding to parunhial
grasses,

Assuming that a good stand of forage will be obw
tained and that invading brush does not offer a& great
problem of maintenance, grazing on the area will be
profitable.

The total costs of converting the area for grasing
under present prices will amount to §15.07 per acre, The
annual net income should be $1.B5 per amers. The present
value of this income at 3 percent interest will amount to
$54.95 per acre after all initisl costs of conversion are
deducted., For comparison with timber production, this
present valus will be worth $876.80 in 70 years st 3 per-
gcent interest.

Pactore for natural stocking of Dougleas~fir snaa;
11ngs'ara taverubla if grazing is excluded from the area.
Initisl costs will smount to $.50 per sere. The annual
earrying charges will be $.25 per acre. At the age of 70
yoars the timber stand should yleld the highest returns.
The present value of the expeeﬁed 7T0-year income at I perw
oent interest is $14.51 per acre. The timber stand should
yield a net income of $114.91 per aocre at the end of the
70~year period.
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In order to show & more complete picture of the
costs of timber production, the costs for artificial re-
generation were also figured, Allowing an initial charge
of $20.00 per aere for all planting costs piﬁs the other
charges figured unﬂér natural stocking, it was found that
at 70 years of mge the cost of growing timber would be the
lowest, amounting to $6.556 per thousand. At the eurrent
stumpage price of $6.00 per thousand, it would not be
profitable to plant Douglas«fir seedlings on this site.

f A comparison of the timber values to the grasing
values of the study area shows that, under present condie
tions, grazing will yield the grester returns praizanﬂ
that the plan for converting the area inte grass pasture
oan be put into effect and that it results in ss produc-

tive a pasture as anticipated,

Recommendat ions

It is recommended that the plan for converting the
study area to grass pasture be tried on an sxperimental
basis. A small portion of the area could be temperarily
fenced to exclude all livestoeck until it ﬁsa bsen cone
verted to grass land,

The experiment should determine if the first fire
will be hot enough to kill the roots of the oak and the
polison oakj if the second fire will kill those roots not
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killed in the first firej if either ome or both fires will
completely clear the landj if the costs of maintenance
will be within reason to make the plan practicaly and if
‘the application of a commercial fertilizer will be neces
sary after the pasture has become established.
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The study area in the background
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Bote the "browss l1lins™ on the trees

and the abundance of polson osk beneath.

Small osk type.
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Large oak-grass type




These young Douglas-firs will scon overtop the Oregon cak
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Douglas-fir seedlings after goats have browsed them




Goat browsing causes a hedge~like appearance in

elumps of polson ocak,
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Stubs are all that remain after goats have browsed
small seedlings.




Goat browsing has stripped the lower branches
of follage on these Douglas-fir saplings.
Note the tree to the left, completely stripped.

8k
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Aerial rootlets enable poison oak to adhere

to tree trunks for support.



