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TIMBER GROWING VERSUS GRAZING
ON THE NON~FORESTED AREAS
OF THE MeDONALD FOREST

Introduction

Statement of Problem

According to G, A, Pearson (30) a comparison of
timber and forage velues on forest lands must consider,
first, the need for timber and livestoek products, both
locel and natlional; second, the returns from each in
revenue to the landowner and to the public in the form
of 1lncal industry and employmentj end, third, the capace
ity of each resource teo support profitable industry.

Public values of forest and renge may be compared
on two bases:

1, Direet products of the soil, as standing tim=
ber on one hand and standing forage on the other,

2. Industrial products, as lumber on one hand or
meat and wool on the other.

It is the purpose of the author to use the first
comparison listed, That is, to compare the value of
growing timber with the velue of raising forage for
livestock on the non-forested areas of the MeDonald

Forest, and the objective is to determine to which use,



timber growing or grasing, these non«forested areas
ghould be put.

Past and Present History of PForest

The MeDonald Forest is a trset of forest land about
gseven miles north of Corvallis, Oregon, This ares con-
gletes of 4,821 ecress It 13 used by the Oregon 3State
College School of Forestry for a field laboratory and
research area,

This tract of land has had a very intereating hise
tory., It was the primary intent of the pioneers coming
into thie area to use the lend for sgriculture, Few
books carry a summary of land ownership and use since
those first deys of exploitation, and there are still
fewer records for lands predominately forest in charace-
ter,

The firet private owner of property now included
in the MeDonald Forest wea Oeorge E. Cole, He pur=-
chased an eighty~acre tract from the 0fflce of Commise
sioned Control of the Ore on Territory in the yeer 1855.
It was 1864 before any more of these propertles passed
into private ownership,

"From 1864 until the early 1900's by 80-, 120-,
or 160=acre tracts the remaining properties now in this
school forest passed into private ownership, final
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transfer from publie to private ownership trenapiring
in 1917" (2). BSince the originsl date of purchase from
the federal government & number of the properties have
haed as many as twenty title transfers,

In 1926 the first property was acquired by the
School of Forestry st Oregon Staste College for use for
laboratory and research purposes, In the fourteen years
that have elapsed since the first scquisition, 4,821
acres have been obtained principally as & result of
generous bequests by the late Mary J, L. MeDonald,

"Lend use practices, like ownership, have changed
materially since the earlier days of private ownership,
Speculation undoubtedly constituted the chlef, 1if not
the sole intent in ownership for the properties now ine
cluded in this foreast area when they originally rassed
from public to private control., Dut speculation was
not & productive type of intent. The result was that
little materlel returns sccrued to the capital invested,
There are evidences of the land having st times been
used for greaging during these earlisr days, but even
this use was oddly enough, in at least one occasion, a
forced use because of a prank of nature, for in this
case unprecedented climatic conditions forced the fell~
ing of broadleafed tress for the forage surplied by
leaves and succulent twigs. Later stages of private
ownership saw the liquidation of timber capital from



4
the forested sreass, In few inatances did planned use,
elther intensive or extensive, follow on these properties
after the removal of the forest wealth, On some of
these areas, naturel Qonditiom were such that a new
forest was reproduced, unheeded by the lack of assiste-
ance by man., A patoh-work pattern of alternate timbered
end cuteover ereas was thercfore the cover type when
first the School of Forestry begen sequiring these prope
erties for school use." (2)

Conditions on this 4,82)1 aere area have hesn mate-
rislly altered by the land use practices put into effect
during the fourteen years that the School of Forestry
has owned the land, All the timbered aroas have been
protected from fire, Their tinber capital has been in=
creassed py thinnings and improvement cuttings, Many of
the unastocked areas have been ertifielally restocked,
the physiographic charscter of the area dictating
whether restocking wes to be pine or fir, Roads have
been bullt from time to time so that now 21l parta of
the area are accesasible, Many tralls have been con-
structed for protective as well ss scenlc purposes,
Aress of outstandinz scenic attractions heve been marked
and preserved. Meanwhile during this fourtesn yosy
period of planned forest use, other benefits have
acerued to students and the college through the continued
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use of the forested area for instructlion andéd research

purposes,

Topography, Soll, gnd Drainage

The topography of the Mclonald Forest 1s typleally
that of the coast range, The round, rolling hills vary
only several hundred feet in elevation from the lowest
points on the forest, Most of the area has gentle
slopes, not over 20«40 percent, but there are areas
that are rather steep, It 1a on the southern part of
the forest in Sections 7, 8, 9, 15, 16, 17, and 18 (see
map) thaet most of the nonforested sreess exist, This
area was added to the MoDonaeld Forest in 1938 and 1s
known as the Jackson and Cockerham esdditiona,

Some of the lend included in the Jackson end Cocker-
ham additions hes been used for agriculture in the past,
However, this is not ites best use, The soil over most
of the non~forested areas of the McDoneld Forest is
rather shallow, The top‘lnynr, which varies from one
to two feet in thickness, i1s a dark brown ¢lay loam,

It is very fertile as 1s evidenced by the growth of
trees on a large pagt of the area, Under this topsoil

is a layer of yellow clay, It is very difficult for
roots to penetrate this layer when it i1s dry, and
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equally diffieult for young trees to survive in periods
of drought.

There are eight soll types in six series repre-
sented on the southern part of the forest. They are
es follows: Olympie clay, Olympic clay (shallow
phese), Olympic elay loam, Wapato silty clay loem,
Cascede clay loam, Cove clay, Alken silty clay loam,
and Melbourne clay loam,

A brief description of each soil series follows,
For a more complete deseription of each soil type found
on the southern part of the forest the reader is re=-
ferred to "Silvercultural Studies on the Jeckson and
Cockerham Additions to the NeDoneld Forest" by Herbert
C. Seampert (54).

Olympic series; The soll in this seriles 1s a brown
to rusty brown or reddish, The subsoil is brown and
drainage is good.

Wapato series: Thils series is dark brown to dark
grayish brown soil, The subsoil 1s drab to brown mote
tleds Drainage 1s poor,

Cascade series: The soll of thls series is brown,
It has & yellow brown to pale yellow subsoil, and a yele
low to dull yellow mottled sub-stratum, The soil is
frieble in the deeper part, Drainage 1z good,
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Cove series: This series has dark brownish to
black soil, The subsoll is black to drab mottled, This
whole serles is a heevy and impervious soil with poor
dreinace,

Alken series: The soll in the Aiken series is not
too pronounced reddish brown, The subsoil is red,
Dreinage 18 goods

¥elbourne series: The soil of this serles is
brown to derk pruwn. The subsoil is yellow to brownish
yellow mottled, and the subsstratum is alszec yellow mote
tled, Drainsge on this seriez 1s good,

Climate

The McDoneld Forest 1s located in an area that re=-
ceives about 40 inches of rainfell annually., However,
most of the rain eomes during the winter and spring,
During the summer months of June, July, August, and
September it 1s very hot and dry in this region. Though
this hed little effect on forest growth on areas adapted
to forests, 1t does have an effect on establishment of
seedlings.

Following 1s a table showing the rainfall and averw
age temperatures for an average year of the ten-year
period, 1929-1938, at Corvallis, Oregon, taken from
UsS.D,A, Weather Bureau records (34),



Table I+ Reinfell and Average Temperatures
for an Average Year of the Ten-Yeer Period
1929-1938, at Corvellis, Oregon

Month Temperature Precipitation

Mex, Min, Inches
January 56 19 5494
February 61 23 3464
Merch 68 29 5448
April | 78 33 2,71
May 84 32 1,69
June 89 41 1,37
July 06 46 0,19
August o 46 0,20
September 02 39 1.03
October 84 32 2.80
November 66 27 4.22
December 57 24 8.52

Total 35 .29



Crops Ralsed on Area

8ince most of the McDoneld Forest 1s hilly, roll=-
ing country, timber is the most important erop grown
on the area, Until memtiy, the non-foreasted areas
were used for grazing sheep. It 1s these non=forsasted
areas that ayre cauvsing & land use problem now, The
areas in question have been seriously overgrezed, Fere
haps, with some management, grazing is the best use of
the lend,

Yalue of Land for Other Uses

It is possible that the land may have velue for
gome other uses then those employed at present, but it
is not probable. However, recrcation could be devel-
oped to a greater extent than now exiats on the area.
Many trails and roads have been built on the ares and
already the Sulphur Springs area (see map) 1s baing
used by recreationists,

All the area included in the MeDonald Forest 1a
definitely unsulted for sgriculture because of the
topography and soll conditlons noted esarlier,
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Timber CGrowing

Here 1s what H, M, Johnson (19) has to say regard-
ing the importance of timber growing in this region.
"The forests have been the backbone of industriel devele
opment of Oregon and Washington from the earliest period
and are still the mainstay of industry and trede. The
forest industries in these states furnish support,
directly or indirectly, to roughly 40% of the popula=
tion and account for about 60% of the industrial pay-
roll, excluding asgriculture.”

The Timber Management Problem

Analysis of Loecal Soeial, Economic, and Industrisl
Conditions

Forest Industriea: Since 1900 the lumber industry
in this region has risen in importance, and 1t 1s now
probably the most important industry in Benton County.
The present Corvellis Lumber Hill was established prior
to 1910 (R3),

In 1936 there were 40 sswmills in Benton County.
Twenty of these were constructed between 1935 and 1936,
The total yearly capacity of these mills was 200 million

board feet, This 1s figured on the basis of 300 work-
ing daye and en average dally cut of 365 M, Seven
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hundred men were employed in logging and milling (23),

Several well eateblished mille are located adja-
eent to Corvallis, Timber on the McDoneld Forest is
readily accessible and could be sold to these mills,
The distence logs would have to be hauled is less than
20 miles from the forest to these mills,

Other Industries: The two moat important industries
in Benton County, other than forest Industries, are
egriculture and livestock raising, The MeDonald Forest
is definitely not on egriculturel land and so agricule
ture should not have any important effect on the future
management plans of the non-forested areas. On the
other hand, grazing and livestock raising are possible
slternative uses to forestry, and must be taken into
consideretion in future plans, |

The following tnb;o shows the 1lmportance of live=-
stock ralsing in this county (23), From this table it
can be readily seen that should the none-forested arees
be used for grazing in the future, tho possible source
of sheep and cattle that can bLe grazed on the forest
is right here in Benton County.



Teble II, Statistics Concerning Lend Use

Year
1850
1880
1870
1880
1880
1900
1910
1920
1926
1830
1936

in Benton County, 18550-1935

Wold
Hileh Cows

111
3,138
2,608
2,860
3,015
3,765
5,083
B?QM.
8,529
38,906

No.

Other Cattle

2,771
6,005
5,494
3,752
9,242
6,242
5,931
2,630
2,407
2,190

No.
Sheep

629

6,588
12,967
26,769
16,510
25,314
26,570
20,998

25,679

87,962
32,631

12

No.
Horses

675
3,188
2,263
3,300
3,507
5,817
4,317
4,497
5,592
2,584

2,504



13
The Jackson and Cockerhem edditions have been used

to gquite an extent for graszing, This lend was added to
the MeDonald Forest in 1038, and is one of the bizgest
problems on the whole forest. Sheep are still grased on
much of the aree, and 1t has been grased and burned over

to such an extent that it is now in a seriously depleted
condition,

Population and Dependency: In 1938 nearly 3,000
acres of forest lands were cut over in Eenton County.
From this area & volume of approximately 57,000 M. board
feet, log scale, was removed, Thus, in the future the
logging industry lhould be quite promising. Longwood
(23) has this to say regarding the future: "Depletion
of the timﬁor resources in western Washington and in the
counties along the Columbia River indicate that the coun-
ties partially within the Willamette Valley will soon be
supplying a sizable portion of the 16gn for the Portland
milla,"” |

Kajor Values Other then Lumber: About 25 percent
of the area now in the MecDonald Forest 1s considered st
the present time as Douglas-{ir sites IV and V (see
table ps 16)s The timber on much of this area is virgin
growth, but due to the understocked condition of the
original stend it 1s doubtful whether this timber could
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be sold et a profit for use as luwmber, Some other value
must be essigned to this timber then, During the past
few years the value has increesed on Dougles-fir as
cordwood, It 1s likely that this price will at least
remain the seme or even increase in the future. Thus,
timber that cennot be sold ss lumber could be sold as
cordwood,

It 1e poseible that a market can be found for eny
products sold from the MeDoneld Forest since this region
is increasing in velue as & lumber producing section,.
Mills ere depending more and more on their supplies from
the Willamette Valley., Then too, students are working
continuously on such problems as exist on the lMcDongld
Forest, and in the future, products from the forest
ghould be of better quality because of this work, In=

creasing the guelity of the products should also in-
crease market poseibilities,

Anelysis of Forest Resources and Merketing Conditions

Some time has been apent in discussing the loceal
social, economic and industrial conditions as they exist
in this region, but in order to discover what relation=
ship exists between timber growing and grazing, it is
necessary to anelyze the forest resources and other con=

ditions as they are at present.,
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Forest Types: There are now some 4,800 aecres in
the MeDoneld Forest, The timbered areas are largely in
the Douglas-fir type, both mature and immature, However,
there are smell arees of hardwoods throughout the forest,
These are largely of Oregon Maple, Oregon White Osk, end
Red Alder,

There are also large areas of cutover and gresa-
land types, The 1ntto£ areas are, for the most part,
confined to the southern end of the forest on the Jack-
son end Cockerham additions,

Much of the present stand of timber i1s virgin
growth, and its condition is as well as can be expected
from its pest use, The original area wes not heavily
stocked, and so much of the timber is limby end of low
quality. However, the largest percentage of the area
has been classified as site III Douglas=fir or better,
lnd'lo could grow high quality timber if properly
stocked and managed,.

8ite Quality: licArdle and Meyer (25) state that
the “virioul combinations of the physieal characteris-
tics of forest areas, such as soll, dralnege, reinfall,
temperature, altlitude, slope, and aspect, result in

different degrees of favorableness for tree growth.

The combined effect of theas chargeteristics on the
stand 1= embraced in the term "site" or "site gquality."”
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The 1939 Annusl Crulse contains a table of the data
obtained by Wallace Anderson, & former student at Oregon
State College, of a site study of the MeDonald Forest (1).
This table has been slightly revised to fit the present
acreage of the foreat. The acreapge and percentages of
eech site ere roughly as follows:

Site Acreage Percent of Site
I 183 348
11 15167 24,2
111 2,247 46,6
v 1,118 23,82
v ~10¢ 28
4,621 100,0

Trensportation Feeilitles: Transportation facile
1ties ave very good for the marketing of timber products
from the Meclonald Forest, The Willamette River is withe
in 20 miles of any rart of the forest. A rallroad is
also located very neer the egst boundary of the forest
running through the Willamette Valley to Portlend,

A number of good truck roads have been constructed
on the MeDonald Forest, end 1t would not be more than
2 20 mile haul by truck from any point on the roreqt to
mills in Corvallis.
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¥arketing: At the present time there is a market
for all types of products cut on the MeDonald Forest.
With the increasing importance of this reglon in future
lumber production, 1t 1s ressonable to expect thet there

will be increased markets for products from the MeDonsld
Forest,

Solution of Plan For Douglas-iir

General: Any timber munlgemonf plan should alm
to ettain meximum yields in both volume and quality of
desired specles on aress readily esccessible to centers
of consumption, Site, topography, end location are
besic 1items of considerstion. Selection of areas for
management 1s also important,

S8ince the 3chool of Forestry is slresdy burdened
with the non~forested areas on the McDonald Forest it
is probably proper to proceed with such calculations
as we Ccane The object, of course; 1s to declde to
which an, timber growing or graszing, the areas should
be puts The author decided to determine the expected
returns from growing Douglas<fir and also Ponderosa

pine on the non=foreated areas,

Source of Data on Volumes: United States Depart-
ment of Agrieulture Technical Pulletin 201 by
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Rs E. MeArdle and W, H, Meyer on "The Yield of Dougl as~
fir in the Pacific Northwest” has been used as a vef=-
erence in determining volumes for Douglas-fir. Since
the eontinuoduaxiatenpe end proasperity of the lumber
industry in the Northwest 1s dependent om the growth
in immature stands, 1t is importent to have definite
Information concerning the potential Yields of these
forest lends,

Planting: Planting 1s a very important item to
be considered ln future management plans for the
MeDonald Forest., This 18 especielly true of the aress
that are nop-rorouttd at the present time., All of
these areas, if they are to Ve used for growing timber,
will have to be planted in order to get a stand of
timber on them, Dougleas-fir and oak are graduslly
erseping into these areas at present but this method
is much too slow from the management standpoint,

Flanting costs can be kept at a minimum 4in plente
ing the non-forested areas on the MeDonald Forest since
the Clarke-iMclNary nursery adjoins the forest on the
east boundary. All the necessary plenting stock,
Douglas-fir and Pondercsa pine, can be aequired from
this nursery,



19

Labor for rlanting the trees could be furnished
by students in forestry at Oregon State College. In
this way they would get practical experience 1n plant-
ing technique,

Some Ponderosa pine have been planted in the "Eald
Spot" in the forest. From all indications shown to
date they seem to do very well on that particular area,
and there 1s reason to believe that they would do well
on other none«forested areszs in the McDonald Forest.,

Douglaa~fir seedlings have also besn planted in a
number of the non-forested areas, The percentage surs
vival was not very high on the ereas otserved by the
author, BSeedling counts have becn made on two areas
located in Section 25, Ts 10 8,, Re 5 W, (8ee map on
p. 6) to determine the percentage survivel, On one
area the survivel was 32 percent end on the other
area, 24 percent, This low survivel can be sttributed
largely to the lateness of the season in which they
were planted end to the lnexperience of the men plunte=
ing them, In the future, plantings should be ressons
ably successful if mansged properly beceuse most of
the area has been clessifled as Site III, or better,
for Dougles-fir, and these sites are considered es

good sreess to plant,
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Rotation: The rotation may be defined as the num=-
ber of yeers through which e forest is allowed to grow
before it 1s cut and reproduced. In putting eny area
under management it is necessary to consider how long
it will teke to grow timber to the sige needed for a
perticuler product, That 1s, the rotation used will
depend larg:ly upon the market, size, specles, and
ailvicul tural method of treatment,

The legest percentage of the area ineluded in
¢the McDonald Forest hes been classified as Site I1II
Dougles=fir lend, Should the School of Forestry de=-
cide to grow timber on the non-forested areas it would
be most profitable to use the rotation that retumms
the largest mean ammual income per scre. In other
words, the rotation used should be a financial one.

Estimetion of Costs and Yield at Rotation: The
set=up for the McDonald Forest 18 somewhat different
then for e private enterprise, The reason for this
is thet the McDPonald Farest ia state owned; and so,
some costs do not enter into the plan of manegement,
Taxes are an importsnt item to be considered in a
private ontarpﬂu. No taxes are pald to the state
on state land, Thus, there are no texes on the non-
forested areas in the MecDonald Forest, Nelther does
the cost of land have to be considered, since this
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area already belongs to the state. These non-forested
and brush areas total 1,042 acres,

At the present time there are no protection costs
or logging coste to taeke Into comnsideretion., However,
since the Wc¢Donald Forest now covers about 5,000 scres,
it 18 1likely that in the near future a protection
charge will be made. Protection charges on other tim-
berlands throughout Oregon amount to approximately
6¢ per ec¢re. In determining the futwre income from
the non-forested aress on the McDoneld Forest a pro=
tection charge of 5¢ per acre has been made,

Aa for the logzing costs, 1t 1s quite hard to
determine these costs in arder to project a cost inte
the future. According to Professor T, J, Starker,
the average smell operator in this region can log and
haul timber to the mill for about $6 per M, In future
management of McDonald Forest 1t would be most prof=
itable to the sthool to hire amall operators to log
and haul timber from the srea,

Growing stock to plant the non-lorested areas
on the lcDonuld ¥orest can be scquired from the Clarke=
MeNary nursery which 1s adjacent to the foreat at {2.50
per 1,000 trees, The planting stock is 2«0 stock and
18 considered idesl for this region.

The planting cost 1s the bigzest expense to be
 considered at the present time. Planting costs are
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quite high in this reagion, emounting to between 87
end $8,50 per acre, These sre aversge figures for
planting on the national forests of western Oregon
and were obtained from the Siuslew Nationsl Forest
0ffice in Corvallis, Trees are usually plented
8 x 8 feet apart. This mekes a totel of nphrozimntoly
680 trees to the secre. For futwe calonlations an
aversge planting cost of §7.75 per acre will be used,

Interesat charges on a&ll investments anount to a

relatively large sum over the rotation period., Howe
ever, the original investment in growing stock and
planting would have drawn interest if i1t had been put
in a baenk, so an interest charge must be made covere
ing this amount during the first rotetion. The interest
rate 1a considered at 3 percent on the oariginal invest-

ment3 also on the annual protection charges,

Merket Conditions: Log prices at present vary
from §17 to §19 per ¥. for Red fir on the Columbis
River merket, These prices aﬂ 8lightly above the
1930 prices due to wer conditions, but are considered
to be falrly elcse to future prices, The following
tables and figwres show the average log pricee for
Red fir and Ponderose pine in the Columbia River
region since 1929,
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Table IV, Aversge Loz Prices for Fonderosa Pine
in the Columbia River R'gtﬂ
1929-1938, inecl.

Ponderosa Pine

Year Averapge Price Price Range
1929 $15.15(2) $ 5.64-16,50(2)
1930 12.50

1931 12,65(2) 6,00-15,50'2)
1932 9.30(2) 5.00-12,00(2)
1933 7,76 6+00=19.86
1936 11.65 7..00=20,00
1937 18,37 18.00-18,50
1938 20,56 19.80-21.78
Average $13,50

(1) From H, B, Steer
(2) State total
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Fast growing second growth Douglas-fir is called
Red fir, If ti» non-forested areas of the McDonsld
Forest are planted to Douglas-fir, they will Le oon-l
sidered second growth farests., For this reason, the
author has used Red fir log prices In future calcula~-
tions, .

Teble III 1z made up of Red fir log prices on the
Colunbia River market as tken from the Timberman Magae
zine, The average log price for eseh yesr was deters
mined by eumming up the monthly figures and dividing
by twelve, This arithneticel average was considered
falrly accurate beceuse the volumes sold each month
was not listed in the magezine,

From Teble III it cen be determined that the
average log price for Red fir 1s §12,50 per M. on
the Columbia River market, Due to transportation
charges between Corvallis and Portlend tlere is a
difference in price of logs at the local mills, In
consulting the Coarvallis Lunber Company, the author
found that this priece differentiel 1s approximately
$3 per M, Therefore a price of $0,50 per M, has been
consldered as a fair price for Site III Douglas=-fir
logs in this report. Thils price has been assumed to
be the same for loge regardless of perlod of rotation.
That 1s, the value of $90,60 per ¥, was used in
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calculating the returng at 70 years and also at 110
yesra, There may be & 8light dlscrepancy in the final
value, but no tables were avallable to show the dif-
ference in guality betweon logs zrown on a 70-year
rotation and lcgs grown on a 110 year rotation.

In order to determine what rotation would show
the highest present velue of the soll per acre, cel=-
culetions were made for rotetions of 70, ao. 90, 100,
and 110 years. In the caleulations below, & TO=year
rotation has been used to 1llustrete the method of
arriving at the net income per acre, According te
the study made by NcArdle and Neyer on the Douglas«fir
in this re;ion the volume (Seribmer rule) on Site III
Dougles-fir at 70 yearas ia 35,200 board feet per
sore (25)s This volume 1s for trees 12 Inches in
dlameter and lerger.

Summarizing the satove paragraphs, the rotnfion,

coste,; yield at rotetion, ete, are as followa:

Fotation 70 yeoaras

Growing Stock 170 per A,

Logging Coats 6,00 per N,

Plenting Costs 7«75 per A,

Proteect Costs +05 per A, per year
Interest /.

Log Price $0.50 per M,

Yield at Rotation S8 ,200 b.fs per A,
Area (Von-forested and brush) 1 ,648 aeres
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Expeeted income et the end of 70 years 1s deter=-
mined as follows:
Future value of a canitel fund after a period of
years is Cn = Co(l.0p"). Substituting we have
n = $9,45(1,0879) = §9,45(7,91) or
On = §74.76
The §9.,45 1s the totel of planting cost snd cost
of growing stock, The final value of $74,75 is the
original cost of stocking the land and 3 percent come
pound interest over & 7O0-year period.
Since 5¢ per acre is pald annuslly as & protece
tion cost, the future velue of & termineble series of

annuel payments is found by substituting in the formula:

On = a(l.0p"” =1)
_1_fu§3h__
tn = ,055156370-1) = ,os!a,sn) or

Cn = §11,52
Total income at 70 years = 36,2 M x §9.60 = §334.40
Logging costs = 35,2 x §6 = 211,20
Other oloatl from above s M

Total eosta 287,47
Net income per sere at 70 years 36,93

The present valwe of a single income ia found
by substituting in the formula:



Co = Cn
-IUpn
Co = (36,93 gasﬁea = {4,687 per mecre.
1 03?0

The table below shows that g 70=yesr rotation will
return the highest net income per sere, Therefore it
1s tle rotetion thet should be used,

Net income per A, Present Soil

Rot ation (Years) at Rotation Value
70 $36.,93 $e.67

60 435,32 4,07

©0 35419 2446

100 792 «41
110 42,47 ~1.64

Solution of Flan for Fonderosa Pine

S—

General: As stated earlier in this manuscript,
Ponderosa pine have been planted on the "Bald Spot"
in the Melonald Forest. These were plented in order
to carry on growth and race studies. None of these
trees have yet reached 20 years of age, but the fast
growth put on by certain races indlecates a very good
site for Ponderosa pine, According to Professor T. J.
Starker, these sreceas cean be eomsldered as Site II or
111 for Ponderosa vine.



Source of Data: United Ststes Department of
Agriculture Technical Eulletin 630 by W, H., Meyer on
"Yield of Bven~ased Stends o« Ponderosa Pine™ has been
used ss a referonce in determining site index end vol-

umes for Pondei-ou pine,

Rotatlon: As iz the case with Douglas-fir, the
rotation used will depend largely upon the market, size,
species and silvicultural method of treatment, It is
imposaiblé ses yet to determine exactly what site 1s
indlosted by the pine on the "Beld Spot"., Accurding
to Meyer (27), site III hes a site index renge of
from 6856 to 98 snd Site II has & esite index renge of
from 99 to 112, 1In arriving et the velue of grow-
ing Ponderosa pine on the area the board foot volume
has been used for slte index 100 and also for site
index 110,

The author is awere of the fact that the lcg
prices far Ponderosa plne are not on as sound a basls
as the log prices for Red fir, but they are as accue=
rate as can be found for Ponderosa pine growing on the
west side of the Cascade Range., The log price estabe
lished was used similarly to the established log price
for Red fir. That 1s, the same value wes used in the
60«yoar rotation as was used in the 100-yeer rotation.
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Thia discrepancy in rrice due to quality of logs could

not be determined.

Estimation of costs end yleld at Rotation: As
was previously stated under the plan for Douglas-fir,
there ere no taxes or land costs to be paid on the
MeDonald Forest since the land belongs to the state,

Protection costs, logging costs, cost of growing
stock, planting costa end interest charges are assumed
to be the seme for Ponderosa pine as for Douglas-fir,
That 1s, protection costs are 5¢ per acrej log:ing costs
are figured at $6 per M.j; growing stoek from the Clarke-
MeNary nursery costs $2,50 per M,} plenting costa aver=
age §7.,75 per acre; and interest is figured at 3 per-
cent on the originsl investments and on the annual

protection charges,

Market Conditions: During the past few years the
market for Ponderosa pine in the Columbla River reglon
has incressed, (See table on p, £5), This market
should continue to increase in future yesrs, and there
should be & market for all products grown cn the
MeDonald Forest,

The table and chart listed previously indlcete
the log prices anéd trend in prices far Ponderocsa pine
in this region from 1920 to 1938, The average price



38
paid for Ponderosa pine logs over this period was
§13.80 per ¥, Trensportetion costs to Portland
(about #3 per M.) should be deducted from this price
in arder to errive at a local price. This will make
the locel log price §10,50 per M,

In arder to determine what rotation would net
the highest soll value to the School of Forestry,
calculations were made for rotations of 60, 70, 80,
80, and 100 years, The volumes for slite index 100 and
site index 110 were used in each rotation, In the csal=~
culations below, a 70-year rotation has been used to
11llustrate the methed of arriving at the net income
per esecre, According to Meyer (27), the volume
(Seribner rule) for site index 100 on a 7O-year rota=
tion is 20,500 board feet per ecre,

Summarizing the above parsgraphs on Fonderosa
pine, the costs, volume, yileld at rotation, ete, are

a8 follows:

Rotation 70 years

Growing Stock 1.70 per acre

Logging Costa 6,00 per M,

Plenting Costs 3’?.75 per acre
Protection Costs o056 per aecre per yecar
Interest 3%

Log Price $10,50 per M,

Yield at Rotation 20,500 be.f. per A,
Area (non-forested and brush) 1 ,642 acres
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Expected income at the end of 70 years is deter-
mined as followa:
Future value of a capitalfund after a period of
years 1s: Cn = Co(1l,0pn)
Cn » §9,45(1.0870) = $9,45(7.61) or
Cn = $74,78
The futuwre value of e termineble series of annual
payments is found by substituting in the formula:
Cn = a(l.0pn-1)

Cn = 305(1,0870-1) = ,06(6.91) or
- - L]
en = $11.52
Total income at 70 yeers = 20,5 ¥ x $10,50 & £215,25

Logging costes = 20.6 x $6 = {123,00

Otrer costs from above - BG,E‘?

Total costs 2@9,2'7
Net income per acre at 70 yoars 5,28

The mresent value of this single income 1s found
to be §6,98 or §,76 per acre,
L]

In arriving at = value for site index 110, & ro=
tation of 6C years was used, The volume for site index
110 is 81,000 bosrd feet per aere on a 60-year rotation,
Substituting this volune in the table above results in
the following income,.
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Total income at 60 years s 21 M x $10.50 = $220,50
Logging costs = 21 x §6 = §126,00

Other costs T $ 88,81
Totel costs 189,81
Net income per acre at 60 years 30,69

The present value 1s $30,69 or §5.21 per acre,

The tables below show that a 70-year rotation
will show the highest mresent soil value per aecre fﬁr
Ponderosa pine on the non-forested arems using site
index 100, Using site index 110, it can be seon that
the highest rresent soil value is on a 60=-year ro=-

tation,
8ite Index 100
Net 1ncome per A, Pregsent Soll
Rotetion (Years) at Roteation Value
60 § 2.79 § .47
70 . 5,98 «76
80 38 «04
90 =17«%1 =1,26
100 -d 9,43 =257
8ite Index 110
: . Het income per A, Present Soill
Rotation (Years) at Rotatlon Value
0 . 50,69 $5.21
70 380,88 4491
B S7.28 5250
(=M 23,50 1.686

100 -5,78 =30



The Range Management Problem

Market Considerations

General: Liveatock production has slways been
an importent industry in Benton County, The table on
page 12 of thils roportshows how it hes incressed in ime
portence from 1850 to the present, We can see by the
table thet the sheep industry has come to be most im-
portant, The smount paid for stock varies from year

to year, but studles have been made ss to the cost of

produeing sheep in thie region (£9).

Future Market Conditions: Market conditions for
aheep raised in this reglion should econtinue t.n‘ha as
good or better im the future than they are now,
Weather and range conditiona are such that market lambs
cen be ralsed end put on the merket before the lambs
in eastern Oregon. Thus, famers in the Willamette
Velley should elweys have a market for lambs 1f they
are properly managed,

Survey of lNen-forested Areas

Carrying Capacity: The carrying capecity of any
area ls determined by making a range survey. Ed Celger,
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& graduate of 1941 at Orezon Stete College, 1s working
on a range menagement plan for the MeDonald Forest at
the pesent time (1941)., His range mansgement plan covers
the Jackscn snd Coekerham properties, It 1s this 2,003
acres that we are largely concermned with as very few
non=-forested aroas are found on other parts of the
¥eDonel d Farest,

According to the survey, 961 of the 2,003 acres
are already stocked with Douglas-<fir., The remaining
1,042 acres are non-forested or covered with brush,
weeds, end grass end can be used for grezing.

The carryling capaclty of this 1,042 acres, accord-
ing to Ceiger, is about 55 enimal units, If we consider
five sheep as being equivalent to one cow, then the area
will earry approximetely 2756 sheep under proper manage=-
ment. This figure 1s for year-around grasing.

Improvements Needed: DBefore any renge meanagement
plen can be put into effect there are a number of im-
provements that will be needed on the area, The most
outstanding improvements needed are boundary fences
end drift fences. Men from the CCC Camp on the McDonald
Forest are busily engeged in btuilding boundary fences
at the present time. No doubt these fences will be
finished by the time the School of Forestry puta its
range management plem into effect.
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Sheep tond to wander over an area gquite readily,
eand if drift fences are not constructed at strategic
points throughout the area the sheep will stray into the
foreated areas and cause daemsge to seedlings.

Effect on Land: Grazing has very definite detri-
ment &l effects on the lend if carried to excess., Per=
haps the first sign of overgrazing is the deterioration
of the ground cover. The perennial bunchgrasses are
gradually erowded out by annual grasses, weeds, and un-
palatable shrubs., In this resion the occurrence of
St. John's Wort (Hypericum spp.) end Rose (Rosa app.)
are very sure signs of overgrazing. WNuch of the land
in question in the MeDonald Forest shows these aipgns
of overgrazing. Thua, somejylanting of grasses or
restricted grazing may be mecessary to bring these
areas back to optimum conditions,

Once the ground cover cn an ares is broken the
way 1s open for erosion to teke place, and we have
another adverse resultt of improper land use, Some
aress on the Jackson amd Coskerham properties have
baen sSo depleted of vegetetion thet gully and sheot
erosion have teken place, During the past summer
(summer of 1940) erosion comtrol work was done on the
Jackson place by the Fire Crew stationed at the
MeDonald Forast.
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The most obvious 1nd1¢ntora_ of overgrazins cen
be summarized as follows (18):

1. The predominance of snnual weeds and grasses,

a dense stand of such species end a lack of variety in
the species.

2. 'The predominance of plants which have little ar
no value for any class of atock,

3, The presence of dead and partly dead stumps of
shrubs; such as snowberry, currant, willow, serviceberry,
and Oregon White oak,

4, TNoticeable demage to tree reproductlion, espe=-
cially to Ponderosa pine or Douglas-filr reproduction on
sheop range, and Aspen reproduction on cattle range.

5, Erosion and barreness, accompanied by a net=-
work of stock treils where formerly there wes a cover
of vegetation.

Only under proper management cen these depleted
areas In the McDonald Forest be brought back into pro-
duction. This statement applies regardiess of whether
the ares is planted to trees or leased for graszing. WVhen
Ed migar made the range survey of the Jackson and Cocker=-
ham additions he took into consideration the above indi=-
cators of overgrazing, and the carrying capacity he used
allows for improvement of these conditions.
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Solution of Problem For Sheep

Before any sheep are turned on to the McDonald
Forest again a range management plan must be worked
out, The objective of the author wes not to work out
this management plan, but to determine what was the best
use of the non-forested aress eand determine what income
could be expected in the future from leasing the land
for grezing.

Costs: Very few coats will have to be considered
at this time if the non-forested aress in the McDonald
Forest are used for graging., As was stated earlier,
the CCC are bullding the necessary fences, Since the
land slready belongs to the state, there are no taxes
or other costs to be considered,

However, 1t 1s possible that over a period of
years certain costs will have to be taken care of by
the School of Forestry. Repairs and maintenance of
fences will be necessary. Also, it may be neceasary to
do some seeding with gresses on areas that do not re-
stock themselves readily.

Cost of Producing Sheep: According to 0, M, Nelson
(29) "there are two phases of the sheep industry found
in Western Oregon. One is the production of commercial
spring lembs for the butcher end the pecker, and the
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other is the production of pure~bred rems for the com=
mercial flocks of Western Oregon and for the range herds
of Eastern Oregon.”

"Me production of commercial spring lambs is an
industry well adapted to Western Oregon farms, By far
the largest number of sheep found in Western Oregon
belong to this class. Pure-~bred rems are mated to
grade ewes and the ewes are wintered as much as pos-
sible on grass, The lambs are dropped early in the
spring and are grown, fattened, and marketed by May
or June at weights ranging from 70 to 80pounds.,"

0. ¥, Nelson (28) gives three budgets for rais-
ing farm sheep in the Willsmette Valley. Budget A
shows that the annuel expense of preducing sheep in
the Willeamette Valley amounts to $9,96 per ewe., The
snnual income per ewe is $10,30., This mekes & net
annual income of 34¢ per ewe, The various expenses
listed in budget A will very from year to year depend=
ing on the system of management., Feeding 1s one of the
biggest items, consisting of about 46% of the total
expenses on esach ewe, thus if the operator is able
to get cheaper feed by leasing range land he will re-
duee expenses and incresse the net emnual income per

awe,

Protection: In order to get maximum returns from
these non=forested areas at all timwea certain precautions
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will have to be taken. The areas must be protected

from fire, logging demage, and overgrazing.

Ds Co Ingram (16) states that grazing "is one ime
portsnt method of redueinz fire hasard and at the same
time of converting into valuable enimal products a
secondary forest resource which, if left, becomes a
1iability." However, it 1s essential that correct
grazing-mansgement princirles be put in effect. Ingram
(16) also states that "moderate grezing use is not
seriously inimleal to forest regeneration and 1s more
than compensated by the protection that 1t affords
through reduction in fire hazard,”

The method of loggincs or menaging forest stends,
especially the coniferous forests, has an important
bearing on reproduction on the areas, Methods of cute
ting and logging should be such that the grnntﬁlt net
benefites in regulation of run-off, Iin maximum yields
of usable water, and timber production are obtained,

Exploitive use of renge and pasture landa will
grectly reduce their utility for grezing. Overgraze
ing reduces the gquantity of plant cover and the con-
comitant trampling eompacta the soll, Verious studies
show that these effecta modify the smount of run-off
and inerease erosion., Thus, protection will have to
be given to all aress used for grazing so the areas do
not detericrate, This 1s especially important if the



43
aregs ere to be used for grazing for an indefinite
length of time,

A vlan of deferred and rotetion grazing should
work very well to inecrease the carrying capacity on
the non-forested aress of the McDonald Forest,

Value of Orazing Sheep on the Non-Forested Areas

As was stated earlier, the carrying capacity of the
non-forested areas of the MeYoneld Forest has been found
$o be approximetely 275 sheep for the entire year, The
next and most important item, then, is to decide what
charge will be made per head to pgraze sheep on the aresa,
The United 3tetes Forest Service chargea 2%¢ per head
per month to greze sheep on the national forests regarde
less of where located, However, this chasrge is for
grazing on land that 1s back away from civilization,
land thet i1s relatively insccessible, and land where
few 1mprovepents are econsidered, This grazing charge
was established after a survey was made on all the na-
tionel forest land to determine ite value for grazing.

Thent 100, grezing on the national forests is not
managed to return e profit to the govermment, For these
reasons, the euthor believes a charge of 24¢ per head
per month for grazing sheep on the MeDoneld Forest 1s

too low,
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If the non~forested areas of the llcbonald Forest
are to be used for grazing, & cherge must be made that
will cover all maintenance and lmprovemenis and still
return some profit to the School of Forestry. W. W.
Gorton (10) has made & study on costs and grazing values
on farm pastures in the Willeamette Valley., In 1936 and
1936 Corton found that private land owners were leasing
their pastures for grazing at the rate of {1 per A,U.M,
(Animal wnlt month)., This study wes made on hill pas-
tures that are simllar in physical characteristices to
the non-forested aress of the MeDonald Forest. Although
the survey made by Celger shows that the carrying capac-
ity per acrs of the non=forested ereas on the lgboneld
Forest is not as high as for privately owned hill pase
tures, other conditions ere similer., That is, the non=
forested greas are accessible by road and tralls, there
are fences around the non-forested aress, and these non=-
forested areas are lccated 1n‘thp same region as the
privately owned pastures, IEvidence seoms to indicate
that the head charge made for grazing the non-forested
areas of the lclonald Foreast should be about the same
as that for grezing on privately owned pastures,

According to the U. S. Forest Service, prices peaid
for sheep during 1936 and 1936 were 53 percent and 76
percent, respectively, below the base price esteblished
in 19351, The 1941 price 1s still below the 1931 base,
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being 88 percent ofthe 1831 price, Therefore, the rate
of #1 per A,U,M. secoms a reasonable charge to make for
grazging on the non-forested aress of the Melonald Forest,
because even though the 1941 prices for sheep are still
below the 1831 base, they are asbove the prices paid for
shoep in 1036 and 1936 when this rate of §1 per A,U.M,
was used, Thias velue 1s for one cow month or fivé sheeop
montha, The suthor has therefore used a grasging fee
of 20¢ per sheep month in arriving at future velues,

We We Gorton (10) also found im his study that
maintenence end improvement coste amount to 1&¢ per
aere pﬁr year on hill peatures, This iul the coat used
by the euthor in makings the computations below,

A summery of the ecerrying cepeclty, gresing fee,
interest, ete. 12 as followa:

Garrying canecity 278 sheep

Grul.na foe 20¢ per sheep month
Interest

Maintenance & Improvement Costs 1&¢ A. por year
Areoa 1,04

Expected income or value of lesasing land to gras-
ing 18 as follows:

Income ver month = 870 x 20¢ = ¢ 55,00

Income per year s §56 x 12 T (680,00

The area thet can be used for graziang totals
1,042 eecres. Thus, the grose annual income per aere
1s % or 63¢. Subtrecting the meintonence and

i
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improvement cost of 18¢ per acre per year from the 65¢
gives a net snnual income of 45¢ per acre. To make
these figures compareble to those for Douglas-fir a ro-
tation of 70 years was used. The net income per acre
at 70 yeara is found by substituting in the formula:

Qﬂ.‘ = ls:-.gz!!:l!
+UD
Cn = ,456(1,0870-1) = ,45(6.91) or
o o

Cn = $103,65
The net income per acre at 70 years 1s thus found
to be §103,65., The present value of this income is
§103,65 or 13,10 per acre.

We We Corton (10) found in his study that hill pas=-
tures on private lande were worth about §13 per sere,
The sbove figure of {13.10 per acre seems to compare
favorably with CGorton's findings inasmuch as the lower
carrying capacity of the non-forested area of the
MeDonald Forest 1s offset by the taxes paid on private
lend.

Summery

The objeective of this:itudy was to determine to
which use, timber growing or grazing, the non-forested

areas of the Melonald Foregt should be put, Values have
been determined for growing Douglas-fir and Ponderosa
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pine on the non-forested aress. Returns have also been
determined for grazing sheep on the non-forested areas,

The McDonald Forest 1s located about seven miles
north of Corvellis, Oregon. At the present time there
are 4,821 scres included in the forest., This grea has
had a very interesting history. Originally, apeculation
was the chief intent of ownership but practices resulted
in misuse rather than iproper lend use,

Land use praetices have been changed materiaslly in
the fourteen years since the land hss been under the
ownership of the School of Forestry. Roads and trails
have been constructed, aress have been artificilally
restocked, and thinnings have been made, Also, many
benefits have accrued to students through the continued
use of the forested area for instruetion and resesrch
purposes.

Topography of the MoYonabd Forest is typleal of
this region. That 1a, the area consists of round,
rolling hills with small relatively level aress in be-
tween. The soil is rather shellow and infertile in
srots, especially on the southern pert of the forest on
the Jackson and Cockerham additlions where the problem
areas exist,

The McDonald Forest 1s located in an area that
receives avout 40 inches of rainfall annually.
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The two main uses to which the McDoneld Forest has
or can be put are timber growing and grezing. Pert of
the grea 1s used for recreation but this is a sub-
ordinate use of the land,

The forest industry 1s a very important industry
in this region. A large percentage of the people are
dependent on forest industries es & meens of livelil-
hood. Agriculture and livestock ralsing are also im-
portant industries in Benton County.

Future indications are that the counties within
the Willamette Valley will soon be suprlying a large
portion of logs to the mills in this region. Since trans~
portation facilities on the MeYonald Forest are very
good there should be a market for all forest products
produced,

For growing Douglas-fir on the non-forested areaps
of the McDoneld Yorest the assumptions were as follows:
Rotation, 70 yearsj growing stoek, 2,50 per M.; log-
ging costs, {6 per H.; planting costs, $£7.75 per aere;
protection costs, 5¢ per acre per year; interest 3
percent; log price, §9.50 per ¥,3 snd yleld at rotation,
36,200 board feet per acre., The totel area 1s con-
sidered as Site III for Dougles-fir, Reaults of the
above computations show a net income of {36,893 per acre
in 70 years for growing Douglaa=fir on the non-forested

areas, This amounts to e present velue of §4.67 per
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acre, A 7O0=year rotetion was found to be the rotation
that showed the highest present value of the soil per
acre,

In determini g the value of growing Ponderosa nine,
the entire area wes sssumed to fall between Site II snd
8ite III, The velues were determined by using the board
foot volumes for both site index 100 and site index 110,
Other sssumptions made were as follows: kotnt!.on? 70
years; growing stock, $2.50 per M.; logging costs, $6 per
Me3 planting costs, {7.76 per acre; protection costs, 5¢
per acre per year; intersst, & percent; log price, $10,50
per M.} and yield at rotatiom, 20,500 board feet per
acre for site index 100, Expected income at the end of
70 years is §5,98 per acre, This amounts to a present
velue of 76¢ per aere, The highest present value of the
soil was found to be at 70 years for site index 100,

For site index 110, the highest s=oill value per ecre
was on a 60~year rotastion. The volume for site index
110 18 21,000 board feet per acre, HExpected value at
the end of 60 years 1s §50,69 per acre, and the present
value 1s §5.21 per sere.

A renge survey was made on the Jackson and Cockerw
ham additions by Ed Geiger. The carrying capacity,
according to thids survey, is epproximetely 276 sheep on
year-around grezing. The area is not sulted %o graszing
by cattle.
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Improvements needed on these non-forested areas

before either a grazing or timber menagement vlan can
be put in effect are boundary fences. Before g grag-
ing plan 1s put into effeet it will be necessary to

build some drift fenees, Also, it may be necessary to

seed some small erees to grass,

To determine the velue of using the non-forested
areas for grazing, it wees estimated thet a charge would
be mede of £20¢ per head per month for sheep, Orazing
275 head of sheep on the area for twelve months brings
an ennual return of $660 on 1,042 acres, This emounts
te a gross annual return 'of 3¢ per aere, MNalntenance
and improvement costs amount to 18¢ per scre per yoear,
" Subtracting 18¢ from 63¢ gives a net amual return of
45¢ per aore., In 70 years, at 3 percent intereat, this
amounts to {103,656 per sere. The present value of this
net income is {13,100 per acre, A 70-year period was
used so the final value could be compared with the value
for growing Douglas-Iir on the non~forested areas,

Coneclusions

1, The non-forested areas on the McYonagld Forest
present a very distinet management problem, Land use
practices in the future should be such thet the most

profitable use is found for these areas without cansing
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any deterioration to take place.

2. The forest industry is very lmportant in this
region and benefits will acerue to & larger number of
people by growing timber on the non-forested areas of the
¥ecDonald Forests

3, Douglas~fir can be grown on the non-forested
ereas of the McDoneld Forest to show a present vaiue for
the soll of §4.87 per scre.

4, Ponderose pine can be grown on the non-forested
ereas to show & present soil value of 76¢ per acre for
site index 100, and §£65.21 per aecre for site index 110,

5« The non-forested areas have a year-around
carrying capacity of £75 sheep if properly menaged,
Lessing the land for grazing shows a present soil value
of §13,10 per acre.

€. Apparently, leasing the non-forested areas for
grazing shows the greatest present value to the soil,.
Eowever, sssurance of this value from grazing depends
upon rigid enforcement of a range management plan.
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