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INTRODUCTION

Emphasis on water and watershed problems has prompted study of many

western Oregon areas as large drainage sections or basins. An example

of this approach is currently being used in the study of the Alsea Basin

in Benton and Lincoln Counties. It appears that land-use statistics and

review of experimental work and problems on western Oregon range and

pasture land are pertinent to undertakings similar to this one, Specifi

cally, in the 1954 report attention was called to the problem of land

use and to the necessity for properly integrating several uses, particu-

larly on watersheds which involve heavy stands of timber above valuable

lowland used for more intensive types of agriculture. Grazing on hill

lands commonly provides an intermediate land use between forestry on the

upper reaches of the watershed and cropland agriculture practiced on the

flat, alluvial bottoms along coastal streams.

Information contained in this report has been obtained from a

number of sources. The Extension Service of Oregon State College,

through its economics and statistical branch, has supplied much un-

published information. In addition, the Game Commission, Bureau of

Land Management, U. S. Fish and Wildlife Service and the United States

Forest Service have been most cooperative in making data available.

Most of the western Oregon extension agents interested in this problem

of range and pasture improvement have been consulted. Many of their

ideas have been referred to and form the basis for suggestions made
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about the type of research needed to utilize much of our currently non-

productive western Oregon lands for grazing. Credit is also given

many colleagues in related fields who have critically reviewed this

manuscript and made valuable suggestions for its improvement.

The Land Use Committee of Oregon State College (1952) stated that

about 42 percent of Oregon's land area is in range and pasture. An

additional 8 percent is in cropland, 47 percent in woodland, much of

which is used for grazing, and 3 percent in miscellaneous uses. In

western Oregon only about 30 percent of the land area is used for

grazing and most of the forage, estimated by the United States Forest

Service to be 85 percent of the total produced, is obtained from private

lands.

Although range research in eastern Oregon has been concerned for

several decades, both in federal and state experiment stations, with

range improvement, little has been done in western Oregon on the so-called

marginal hill lands. Soil depth is one important factor in determining

their potential for improvement. If perennial legumes such as alfalfa

are used, the soil must be a minim= of three feet in depth, whereas

shallower soils are satisfactory for trefoil and annual legumes such as

subclover. Most of the pasture research in western Oregon has been

concerned with the establishment of improved forage species on cropland.

The unimproved or hill pastures are largely a neglected resource.

DESCRIPTION OF AREA

Western Oregon is divided into three distinct areas based on

similarities and differences in climate, physiography, and land use.

These are: coastal area, southern Oregon district, and the Willamette
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Valley. Data on the Major-Land-Use Capability for the three western

Oregon districts are reproduced in Table 1 from the Report of the

Land-Use Committee of Oregon State College (1952).

The Coastal Area

This area, which consists of counties bordering the Pacific Ocean,

is characterized by high rainfall and a long growing season. The

conditions make it well adapted for timber growing and forage

production.

Average annual rainfall varies from 38 to more than 80 inches in

this coastal area, but July and August have less precipitation than is

required for the most profitable agriculture. Midway on the Oregon

coast the average precipitation for July and August is approximately

one inch. The average total rainfall from June 1 to September 30 at

all coast weather stations is 6.9 inches.

Most of the forage is produced in the tidelands and along rivers

near the coast. A large acreage of natural prairie occurs in Coos

and Curry Counties. This prairie has been enlarged by clearing and

reseeding adjacent cutover timber lands to grass, Figure 1.

Excluding the western portions of Lane and Douglas Counties,

there are approximately 3,869,000 acres in the coastal area of which

only about 3,000,000 acres are listed as in grass or cropland.

The land-use report illustrated in Table 1 indicates there are

approximately a quarter-million acres of land currently being used for

pasture on farms in the coastal district. As much of this area is not

cultivated, research is needed to solve problems of pasture establish-

ment and maintenance of these lands in maximum production.



Coastal: Crops2/ 29 7
Grass 113 29
Woodland 9 27

Total 151 63

Southern Oregon: Crops2/ 207 74
Grass 8 31
Woodland 1 22

Total 216 127

Willamette Crops2/ 1,264 176
Valley: Grass 156 134

Woodland 149 233

Total 1,569 543

101
36

255
3;540- 3,578

3,641 3,869

3 284
1,031 1,070
4,605 4,628

5,639 5,982

7 1,447
237 563

6,473 6,855

6,753 8,865

--
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1
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Table 1. Major Land Use by Land Capability Groups for Western Oregon
by Districts 1/

District
Major

Use
Land Capability Groups 2/ 

I to III IV V VI to VIII Total 

THOUSAND ACRES

1/ Compiled from unpublished data, S.C.S. Regional Office, Portland,
Oregon.

2/ For use limitations of groups, see Page 32, Soil and Water Conserve--

3/
 tion and Use, Oregon Agriculture 9, 1952.

Includes only those areas from which crops were harvested.

Most of the research on use of cutover timber lands for pasture

has been carried out in this coastal area. The Northrup Creek Experi-

mental Area in Clatsop County was used for grazing experiments on cutover

lands between 1936 and 1951, Figure 2. The controversy over use of

these formerly timbered areas as forestry or pastures seems to have

been resolved into the question, "Is interim grazing compatible with

timber growing and is it economically feasible?" The answer to this

question apparently must await further cooperative studies on competi-

tion of brush, grass and trees and whether the forage crop can be

utilized effectively while the timber stand is being reestablished.
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Figure 1. Sheep grazing on native pastures near the Pacific Ocean in Curry County. These
sheep are run the year around without expense of supplemental feed or protection from
weather.

Figure 2. Fence line comparison showing influence of seeding, grazing and burning on repro-
duction of Douglas-fir in Clatsop County. Area on left was not seeded or reburned.
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The recent establishment of a cooperative study between the State Game

Commission and the State Division of Forestry to evaluate big game

damage to forest plantations in the Tillamook Burn is recognition of

the fact that heavy use is occurring on the cutover timber lands even

when domestic livestock are excluded.

At least one commercial timber company in Lane County of western

Oregon has permitted cattle grazing on cutover lands. Although the

company has no experimental data to indicate feasibility of this

practice, observations to date have not been unfavorable to limited

use during regeneration.

To determine feasibility of using sheep on regenerating stands

of Douglas-fir in oak woodlands surrounding the Willamette Valley a

cooperative study between the Range Management Research Program in the

Oregon Agricultural Experiment Station and the School of Forestry

was undertaken in 1952 (Hall, et al., 1959).

Up-to-date soil surveys on non-agricultural land used for forestry

and range are needed in the coast region. When these are augmented

by vegetation information as they have been in California for the past

15 or 20 years, they become a valuable tool in land management.

The Southern Oregon District 

This district includes all of Jackson and Josephine Counties and

the portion of Douglas east of the coastal mountains. The climate is

"Mediterranean" in that the winters are rainy, 20-30 inches, and the

summers hot and dry. Water for irrigation, wildlife and domestic

uses is of paramount importance.
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A considerable area in the southern Oregon district supports a

grass cover. In addition, most grazable woodland of western Oregon is

located in this section. Although little experimental work has been

done here results of California studies on annual-plant vegetation and

compatibility of use between forage and timber are in part applicable

to this area. The Soils Department at Oregon State College has

recently undertaken a rather intensive study of ways of improving

forage production from the open, so-called cheatgrass hills in Douglas

County, Figure 3.

The Willamette Valley District

This is the largest district in western Oregon. Including Columbia,

Hood River and the eastern portion of Lane County, about 8,865,000 acres

are reported for this area by the Land Use Committee of Oregon State

College. Soils vary from newly-made alluvial bottomlands to heavy

valley floor clays and residual soil of hill lands developed from native

rock. Rainfall is less than one inch in July and August to as much as

seven or more inches in December. The growing season ranges from 165

to 260 days. Most of this variation in growing conditions is related

to difference in elevation.

The Willamette Valley is the center of the most highly diversified

and intensive farming area of the state, and approximately 1.4 million

acres of foothill pastures surround the valley floor, Figure 4).

According to the Report of the Committee on Soil and Water Conservation,

this large acreage offers one of the greatest opportunities for develop-

ment in the entire Willamette Valley.

Current studies on the Hill Pasture located about one mile northwest
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Figure 3. Foothill lands in Douglas County where experimental work is underway to improve
them by introduction of subclover with appropriate fertilizer treatments.

Figure 4. Sheep grazing on improved hill pasture in the Willamette Valley. These oak wood.
lands produce good forage from deep rooted perennials such as tall fescue, orchardgrass,
burner and birdsfoot trefoil. Subclover is an excellent 	 I legume to use in association with
these grasses..
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of Corvallis are directed towards better management and utilization of

these areas for pasture. Another possible important use of these lands

is timber production. A cooperative study on comparative value of use

of oak-woodland hill lands for farm forestry or grazing has been started

with the School of Forestry on the Hill Pasture Experimental Area.

These land-use studies may be helpful to prospective livestock operators

during the next several decades of agricultural development of Willamette

Valley foothill pastures.

Several unique features complicate range problems of western

Oregon. A longer growing season and longer green feed period permits

more days of pasturing but has accompanying problems. Storing excess

feed for lean periods is difficult. Kirk (1951) reports that weather

records for many parts of Oregon show that hay cannot be field cured

and placed in a stack or barn without standing a good chance of being

rained upon. Hence silage may be the answer to storage of a better

quality feed in many parts of western Oregon.

The nutritive value of pasture grasses varies depending on growth

stage of plants and climatic conditions. In fall and early spring

green growth is usually insufficient to provide an adequate diet for

grazing animals. Dry grass is helpful for fall feed but is leached so

much during the winter that it is of little value in the spring.

Improved species of forage and proper fertilization are important

in providing a more nearly equitable seasonal balance of green feed.

Storing excess spring growth as silage has proved beneficial in keeping

pastures grazed more uniformly and in providing needed supplemental

feed in winter and dry summers. Adjusting amount and season of fertili-

zation may also be helpful in spreading out production of green forage

more evenly over the year.
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HISTORICAL BACKGROUND

Baker and Mumford (1942), in discussing a brief history of

agricultural development in the Willamette Valley, reported early

settlements in this area to have occurred just prior to 1850. Grazing

was the first farming enterprise to be carried on extensively in

western Oregon. Open ranges supported a large livestock population

which reached a peak between 1880 and 1890. Walling's (1884) history

of southern Oregon says sheep and wool from the Umpqua Valley were the

most celebrated of Oregon and commanded the highest price in San

Francisco of all that reached the city from the Pacific Coast. He

reports that Merino blood predominated in sheep and Durham and Devon

were common types of cattle.

About 1890 livestock and wheat ranching were gradually replaced by

dairying which increased with a shift in cropping practices to more

diversified crops. Recent trends, however, indicate decided increases

in meat animals, especially beef cattle, in western Oregon.

Early settlers were concerned principally with securing adequate

grazing lands for their livestock. In time they began to raise crops.

Wheat was the principal crop until about 1890 when forage crops to

supplement the diet of dairy cows gradually became more important.

About 1900 and until the first World War trees were felled and

burned in order to clear timber land for farming. Following the first

World War large areas of western Oregon were logged and the farmer's

problem became one of stump removal before the land could be plowed

and planted to crops. It was soon realized, however, that many of these

former timbered areas were not productive farm land and the abandoned

"stump" ranches are ample evidence of this fact.
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Following heavy logging in western Oregon many of the once-timbered

lands became tax delinquent and reverted to county ownership. This was

the principal reason for initiating the land-use study at Northrup Creek

in Clatsop County in the mid-1930's. Private owners felt they could

not afford to pay taxes on timber land while waiting for an additional

harvest. This thinking stimulated interest in possible conversion or

interim use of cutover lands for grazing.

After World War II interest in grazing on cutover lands declined

in favor of timber production. Few logged-off lands became tax delinquent

and most large companies retained control of cutover lands. This trend

away from use of these lands for grazing and the increased interest

shown in timber management and reforestation can probably best be

explained by the comparative prices paid for stumpage and farm cattle

since 1943, Figure 5.

Pasture improvement has received more attention by both landowners

and investigators during the past twenty years. Agronomists have been

at work selecting and developing adapted species and studying methods

for their establishment. Landowners have been devoting more of their

acres to growing forage crops--both for seed and grazing. Much of this

work has been concentrated on plowable valley land and most of the

improved, pastures have been established where grain crops were formerly

grown.

Beef cattle and sheep numbers are increasing in western Oregon.

Both cattle and sheep are being grazed on non-irrigated, improved and

native, and irrigated pastures. With renewed interest in producing

more pounds of beef, lamb and milk per acre, problems have developed

in establishment, management and utilization of pastures. Many problems
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on establishment and management of adapted forage crops have been

satisfactorily attacked and solved on cultivated lands but many remain

to be solved for hill lands or unimproved areas. With development and

improvement of well-drained hill pasture lands in western Oregon a

sounder basis exists for the increased movement of eastern-Oregon

livestock to these areas in the fall and winter.

STATISTICS ON AGRICULTURE IN WESTERN OREGON

Information compiled by 0.S.C. Extension Service economists in

August 1952 from preliminary 1950 Census of Agriculture shows approxi-

mately two and one-quarter million acres of pasture land in western

Oregon, Table 2.

Table 2. Acreages of Pasture by Districts

Cropland used
District	 only for pasture

Woodland
astured

Other
asture Total

Coastal 1 16.374 200,636 146,302 463,312
Southern Oregon 106, 473 394,929 203,493 704,895
Willamette Valley 232,902 625,705 214,112 14072,712

TOTAL 455,714,9 1,221,270 563,907 2,240,926

According to the same census data, a total of 4,647,860 acres were

in farms, of which 824,557 are in the coastal district, 1,077,092 in

southern Oregon and 2,746,211 in the Willamette Valley.

Data prepared by the U. S. Forest Service in 1946 indicates a total

of slightly more than 4,000,000 acres of usable range and pasture in

western Oregon. Nearly half this acreage was classified as usable

timber and subalpine, whereas slightly more than 50 percent was termed

pastures and grassland.
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Acreage of timber lands in western Oregon, according to a Forest

Service Survey 1948 and 1955, amounted to approximately 14.8 million

acres, Table 3.

Table 3. Acreage of Timber Lands in Western Ore on in Millions of Acres
Date of Report

Class
.1.2 1948 1948

Sfil
1955

Public Private Total

Old growth, virgin
Merchantable second growth

4.1
1.4

1.7
1.1

5.8
2.5 9.2

Restocking cutover
Poles 1.3 1.3 2.6 2.1
Seedlings 0.6 0.5 1.1 1.5

Non-restocking cutover
Rocky, barren, etc. 1.0 1.8 2.8 1.9

TOTAL 8.4 6.4 14.8 14.7

The U.S. Forest Service (1946) has compiled data on the land

ownership of western Oregon which is summarized as follows:

Type of Ownership

Private 10,176,865
State 249,791
County 735,458
Municipal 28,325
O. & C. 2,149,039
Forest Service 5,639,247

TOTAL 19,270,931

The Extension Service (1951) has compiled data on the number of

livestock in western Oregon through 1957, Table 4.
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Table 4.	 Livestock Numbers in Western Oregon

District Type of Livestock 124:5 125() 1955

Willamette Valley All cattle 218,000 199,900 239,500
Beef cows over

2 years old 13,300 19,000 34,800
Sheep, including

lambs 233,000 171,200 245,000

Coastal All cattle 100,500 99,500 115,500
Beef cows over

2 years old 8,100 8,700 15,700
Sheep, including

lambs 66,300 56,100 65,400

Southern Oregon All cattle 77,500 68,300 95,500
Beef cows over

2 years old 15,700 19,800 28,900
Sheep, including

lambs 127,000 93,700 107,500

The State Game Commission!! has been studying game problems in

western Oregon for the past 20 years. An attempt has been made to

census trends rather than total numbers in big game populations. This

approach proved satisfactory when checked against actual counts in

eastern Oregon. Unfortunately, the sample transects, or portions thereof,

used in western Oregon and the numbers of miles traveled have not been

consistent from year to year. This lack of detailed bookkeeping has

confounded real population trends with sampling error. However, the

figures over an 11-year period may give some indication of population

changes. These are reported in Tables 5 and 6. There appears to be

a general overall increase of deer and especially elk in western Oregon.

inal of the information in this section has been provided by the
Oregon State Game Commission through P. W. Schneider, Director.
Data were prepared for Tables 5 through 10 by courtesy of Mr.
Robert U. Mace, Chief of Big Game and Mr. W. C. Lightfoot,
Oregon Cooperative Wildlife Unit, Oregon State College.

.
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This is a reasonable expectation since under controlled hunting big-

game populations increase as more forested area comes under second

growth management. Wildlife populations can be expected to level off

eventually and be sustained at a relatively high level under intensive

forest management.

Recently Hines (1959) has compared foot-transects (the type

reported here) with spot-lighting techniques and found spot-lighting

to be superior in many respects, particularly where there were enough

logging roads to permit circular routes with a minimum of back-tracking.

In Tables 7 and 8 hunter success is reported biennially since

1951 and the total kill of black-tailed deer is reported annually

since 1948. Since 1953 yearly take of bucks has been rather consistent,

with most of the fluctuations in total deer kill numbers being accounted

for by antlerless kills.

Tables 9 and 10 show numbers of predators taken by federal

hunters and bountied by the Game Commission in western Oregon. With

the exception of the cougar the predator take has gone up steadily

during the past decade. Since much of western Oregon represents "edge"

habitat between forest and pasture and cultivated land it is natural

for predator populations to remain high. Comprehensive control measures

are a necessity if range or pasture sheep operations are to be maintained

in these marginal lands. A recent report by Kebbe (1958) on the bounty

system in Oregon indicates that it is not an economical means of

control. In Kebbe's opinion a more realistic approach to the predator

problem lies in a paid hunter system which provides for permanent

employment of trained personnel.
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Table 8. Summary showing total deer kill by years.

Black-tailed Deer
Antlerless
	 TotalYear	 Bucks

1948 16,644 16,644

1949 20,395 20,395

1950 17,580 17,580

1951 19,312 19,312

1952 19,657 5,210 24,867

1953 27,623 13,045 40,668

1954 27,702 8,043 35,745

1955 30,203 13,385 43,588

1956 26,937 13.340 40,277

1957 25,282 8,360 33,642
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REVIEW OF EXPERIMENTAL WORK TO DATE

Coastal Section

One of the most important problems of land use facing landowners

in the coastal section of western Oregon has been the practice of

grazing livestock on cutover and burned-over timber lands. Lindgren

(1935) prepared a report on feasibility of grazing livestock on

cutover timber lands of Columbia and Clatsop counties in northwestern

Oregon. He concluded that these lands were best suited to grazing by

sheep and goats and that the grazing season extended from May 1 through

August or September. Although Lindgren recognized the problem of

predatory animals he thought that it could be handled without serious

difficulty. Howell (1948), reporting on results at Northrup Creek,

states that cattle have uniformly made better gains than sheep and

have proved more profitable. Probably most of this difference can be

attributed to high losses of lambs by predation from bears.

The length of time grazing animals can use unseeded cutover timber

lands between the time of logging and slash burning and the

reoccupation of the area by brush and trees varies tremendously but

seldom exceeds 15 years. Reid, et al. (1938) indicated the forage

supply on cutover Douglas-fir lands in Washington was ample during

3 to 7 years after burning and that the potential duration of grazing

on such lands is approximately 11 to 15 years. Lommasson (1946),

reporting on the trend of grazing capacity on burned timbered range

in northeastern Washington, indicates use by sheep is limited to about

13 years before feed production begins a sharp decline.
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Work by the writer in California (Biswell, et al. 1952) illustrated

that plant succession on normally forested or open ranges could work

both ways. For example, on grassland areas adjacent to brushlands

occasional fires actually paved the way or accelerated the invasion

of woody plants. This effect of single fires on increase of woody

plants in chamise brushland was observed by Sampson (1944). In open

grasslands the invasion of sprouting species, such as chamise, is pre-

ceded by nonsprouters, e.g. manzanita, which normally become established

under the protection of oaks. A similar sequence has been noted in

the Willamette Valley where oaks, wild rose and poison oak normally

precede Douglas-fir establishment on "balls" or steep southerly exposures.

Repeat burns on the other hand, particularly if they are timed as

to prevent seed production on young seedlings and sprouts may be used

to push back the edge of a brushland and encourage the establishment

or reestablishment of grass. This technique is not limited to the

use of fire since chemical sprays provide another means of accomplishing

the same objective. In fact most workers believe that a combination

of control measures may be more effective than a single one in converting

woody scrub to grassland.

It seems useless to compare areas as to length of period over

which feed is available unless treatment following burning is considered.

Lindgren pointed out that reseeding was desirable and results of work

at Northrup Creek clearly show the value of a good stand of seeded

grasses and legumes in maintaining a fairly high grazing capacity over

a long period of time.

Many investigators have approached the problem of using cutover

lands for either grazing or forestry alone Daniel and Ensminger (1945),

Hochmuth and Gorton (1940), Douglas-fir Committee (1950). As a result
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of these opinions Oregon Laws 1937, Chapter 381, provides for the

segregation of forest lands into three classifications. Class 3 is

for grazing purposes. On these lands state agencies may cooperate in

development of any legally classified land primarily adapted to grazing,

Oregon Agriculture (1946). According to Platt and Plath (1951), who

studied the problem in Coos County, this so- called classification is

actually a segregation of the burning problem rather than a classifica-

tion of land by capabilities. They conclude that use capabilities of

lands in this area appear so broad that no clearcut delineation is feasible.

Along with increased interest in soils as a basis of delineating

land use capabilities, importance of basic ecological studies into

structure and behavior of plant communities should not be overlooked.

A better knowledge of natural plant groupings will provide a sounder

basis for extending results of detailed research done in small areas

to larger acreages. Three studies have been recently undertaken which

indicate growing interest in improving our basis for management of

wildlands. In 1955 the Soil Conservation Service in cooperation with

the State Board of Forestry conducted a soil survey in the Tillamook

Burn with two objectives in mind: (1) To determine relationship between

soil type and survival of forest tree planting stock and (2) To gain

experience in mapping wildlands in more detail and to subdivide the

category of rough mountainous land used in earlier surveys.

Another project involving lands under ELM jurisdiction in the

Alsea Basin was undertaken by the O.S.C. School of Forestry to reconnoiter

soil-vegetation relationships on selected portions of this area. A

more comprehensive coverage of the entire Alsea Basin is currently being

undertaken by a cooperative effort of the Soils Department and School of
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Forestry under the auspices of the Oregon Natural Resources Committee.

Young, et al., (1942) found in the white pine type in Idaho

that grazing, if carefully managed, could be used to reduce fire hazard

on cutover lands and still not damage tree reproduction. Additional

studies along these lines appear to be justified in western Oregon.

Howell and King (1950) thoroughly reviewed forage crops available

for use in coast counties of Oregon. They discussed recommended mixtures,

development of new pastures and management practices, such as fertili-

zation, irrigation, drainage and use. Perhaps evaluation of simple

mixtures in comparison with more complicated ones is needed as much as

any other type of research in this area.

Gorton (1941) in studying cost, efficiency and management of dairy

cattle pastures in the coast region reported on grazing values for

different types of pastures studied, Table 11.

Table 11. Grazing Value and Length of Season on Improved Coastal Pastures

Length of Acres used to
AU days of pasture sustain one AU

.....Pasturespecies grazing/Ac season for season

Mixed grass. 119 238 2.0
Bent Grass 138 224 1.6
Clover and ryegrass 200 239 1.2
Reed canary grass 251 209 0.8

These data suggest the possibility of developing pastures with

particular seasons of use in order to obtain maximum production yearlong.

The Soils Department at Oregon State College (1957) has prepared a

review of all their research and extension work in the state.

Present western Oregon pasture research is on fertility problems attendant

to establishment of subclover on western Oregon rangeland. In the coastal
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area research has been concerned with fertility needs for production

of improved pastures on both irrigated and non-irrigated pasture.

Southern Oregon

In 1947 the Jackson County Stockmen's Association adopted Range

Improvement as one of its important projects. In 1948 the association

decided that more concrete information was needed to determine:

1. Varieties of grasses best suited to different areas
(low hill, high elevations, brush lands, timber lands,
wet meadow land.)

2. Land or seedbed preparation before seeding.

3. Methods of applying seed (airplane, ground broadcast
surface, mechanical application by covering seed).

4. Rates of application (lbs. of seed per acre).

5. Fertilizer applications.

6. Range management following seeding.

Their observations to date are that revegetation is possible and

practical with some desirable forage grasses on most soils at varying

elevations. Late fall seeding just prior to or following the first

snowfall is most favorable for high elevations, 4000 feet or more.

Seedbed preparation of some type is essential for most revegetation

programs--cultivation, burning or soil disturbance by logging. Seed-

ing should be made on surface-disturbed areas incident to logging

operations soon after such work is completed and prior to the winter

period.

Care should be used in selection of varieties used. For example,

crested wheatgrass has not become established on any Jackson County

trial. Subterranean clover is especially good on low elevation-free

soil types. Alta fescue has not stood high-elevation, wet-spring-meadow areas.
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Seeded plants showing most promise at this time are tualatin oatgrass,

Kentucky bluegrass, intermediate wheatgrass, orchardgrass, white

clover, mountain bromegrass, blue wildrye, burclover, burnet, timothy,

alta fescue and ryegrass. Generally, only one or two bladed grasses

mixed with one legume is superior to a greater variety. A rate of

seeding of 10 pounds per acre is superior to a heavier rate.

The most recent report by the Jackson County Stockmen's Range

Improvement program was prepared in 1953. Four methods of seedbed

preparation suitable for southern Oregon were described: summer or

fall cultivation, burning, scattering thrshed straw and use of

animals as seeders of grass. These are listed in order of priority

as determined by success of seedings.

This latest report included a short discussion on equipment used

in reseeding and seed varieties which have shown promise in Jackson

County. Late summer or early fall seeding is satisfactory for elevations

under 3000 feet, and late fall seeding is more successful at higher

elevations. Seeding on burns should be done immediately after burning

and in logging operations the same year that soil is disturbed.

Recommended seeding rates are from 7 to 10 pounds. Enough protection

should be given young seedlings to allow them to become fully established.

Much of the southern Oregon area is comparable to parts of

California. Information based on experimental work done there will be

partly applicable to grazing lands and problems in Southern Oregon.

Areas occupied by stands of chaparral have been extensively studied

by California workers. Sampson (1944), Biswell, et al., (1952), and

Love and Jones, et al., (1952) have all indicated possibilities and

limitations in removal of dense stands of chaparral and improvement of



-29-

these areas for grazing. These recent studies indicate that maintenance

of grass cover in chaparral stands is dependent on a good herbaceous

cover the first year after burning which must be followed by a reburn

to remove seedlings and sprouts starting after the initial burn.

Intensity of browsing following burning has an important influence on

the period which might elapse between the first fire and the reburn.

Several studies have been made of the seasonal changes in chemical

composition of annual plants on California ranges. Hart, et al., (1932),

as a result of limited study, concluded that burclover was the only

outstanding species which maintained relatively high nutritive value

throughout the year. Gordon and Sampson (1939) collected and

analyzed samples at distinct growth stages in six main groups of plants:

grass, grass-like, broad-leaved herbaceous, deciduous shrubs and half

shrubs, and nondeciduous shrubs. The first three groups were charac-

terized by a rather orderly decline in crude protein, calcium, phosphorus

and potassium from the earliest appearance of leaf blades to plant

maturity. Percentage of crude fiber increased with advance of the

season. Crude protein in foliage of deciduous shrubs and trees declines

in an orderly way from early leaf to maturity and levels in this group

are the highest of all those studied.

Gordon and Sampson report an impressive consistency in composition

of all constituents within a species through the growth cycle from year

to year. They further conclude that some weedy or largely unpalatable

species have a high absorption capacity and are conspicuously rich in

certain essential elements. Some such species may play an important

part in determining character of the plant cover in subsequent years.
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Summary of experimental work on nutritional value of annual

forage plants leads to the conclusion that fairly adequate nutrition

is provided during the early growth stages in fall (growth depending

on favorable moisture and temperatures) and spring periods. During

hot, dry summers these plant covers can be expected to be deficient

unless the composition is high in legumes or perennial grasses that

remain green for longer periods. Deciduous and nondeciduous browse

may provide some needed nutrients, especially protein and vitamin A,

in the long dry period.

Southern Oregon is the only portion of the western part of the

state with a large acreage of ponderosa pine. Interrelationships of

fire, grazing and ponderosa pine reproduction have been studied to

a limited extent in California and Washington. Show and Kot k (1924)

conclude that uses of fire which are contrary to the interests of

the forests, such as firing of forests or reproducing areas for grazing

purposes, are incompatible with timber growing. They further add that

neither is it by any means proved that fire is the friend of the

grazier. These authors state that cost of damage from repeated fires,

when truly estimated, has been shown to be greater than cost of fire

exclusion.

Weaver (1943, 1947) has attributed development of dense stands of

stagnating ponderosa pine reproduction largely to exclusion of fire.

He also recognized (1950) importance of grazing in breaking up the

original sod cover and improving the seedbed for ponderosa pine reproduc-

tion. Rummell (1951) as a result of studies on grazed and ungrazed

ponderosa pine stands in central Washington concluded heavy grazing of
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the herbaceous understory vegetation, rather than exclusion of fire,

appeared to be the prime factor in explaining the dense advance tree

reproduction.

As a result of long-range studies on the San Joaquin Experimental

Range in the California foothills, Bentley and Talbot (1951) state

that annual-plant range has three rather distinct forage periods:

(1) Inadequate green forage during part of the fall and most of the

winters; (2) Ample green forage during the spring; and (3) Dry forage

during the summer and early fall. These workers pointed out that

efficiency in use of the range can be increased by feeding of supple-

ments during periods when forage is deficient in quantity or quality

and by adopting management practices aimed at increasing length of

the greenforage period.

A management objective on these annual-plant ranges in the

California foothills is to lengthen the period during which foothill

ranges provide well-balanced forage. Cultural practices, such as

reseeding and fertilization, are being used to provide earlier green

forage in winter and improved forage during the summer. Bentley and

Talbot found that forage will be adequate over a longer period if

sufficient dry vegetation is left each year to promote early plant

growth and if each kind of range is grazed at a time when it produces

especially-needed green forage.

Stocking should be adjusted, insofar as possible, with herbage

production. This can be done most effectively by combining a feeder

operation with the breeding herd. When feed is short, cows and

replacements can be carried and extra herbage in good years is utilized by

weaners. Reserve supplies of hay should be available in years of very

low grass production.
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Most efficient degree of grazing reported by Bentley and Talbot

was intermediate between close and light and is usually referred to

as moderate. This degree of grazing maintained a satisfactory litter

cover without apparent soil deterioration and allowed for adequate winter

growth with no significant decrease in amount of desirable forage species.

Fertility work in the southern Oregon area is carried out under

direction of the Southern Oregon Experiment Station located at Medford,

Oregon. The main emphasis is placed on determining need for nitrogen,

phosphorus, potassium, sulfur, lime and boron for production of field

crops produced in that area. The need for phosphorus, potassium, boron

and lime is being correlated with soil test values. Experiments are

being carried out on pastures, alfalfa hay, corn for silage and grain

and small grain crops.

Establishing preliminary correlation between soil test values

and response from application of fertilizer is still the major

objective of the fertility work in this area.

The Soils Department at Oregon State College has prepared

preliminary recommendations for both spring- and fall-planted small

grain crops, field corn, alfalfa hay and pastures. These recommenda-

tions have been mimeographed and are being distributed through

county agents in Jackson and Josephine counties.
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Willamette Valley

The large acreage of hill lands surrounding the Willamette Valley

is a potential reservoir of grazing lands in western Oregon. At

present only a relatively small portion is in improved grasses and

legumes. Many more acres are occupied by undesirable brush and trees

which seriously limit growth of forage plants.

Jackman and King (1951) have presented a thorough review of

recommendations applicable to better pasture development and improve-

ment in the Willamette Valley. Recommendations were necessarily

based on observations made by livestock producers and extension

personnel because of a lack of research information.

Probably more work has been done on adapted species than any other

phase of pasture improvement in this region. Schoth and Rampton (1952)

and Rampton (1945), (1952) have both contributed much to development of

new species adapted to western Oregon hill pastures. This work is

being continued by observations and measurements on the adaptability

nursery established by Schoth and Rampton in 1949 in cooperation with

range management research being conducted on the college Hill Pasture lands.

Pasture management work on the college Hill Pasture lands between

1942 and 1946 indicated the following results:

"1.. A basic overall carrying capacity has been established
for the study area of 2.25 acres per sheep per year for
breeds now used.

2. Nitrogen and phosphorus trials on native grass pasture
gave economically negative results in 1942 and again in
1946.

3. Three hundred pounds of superphosphate per acre on sub-
clover growing on a shallow south slope gave a 75.8
percent increase in total yield in 1946.
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4. Cutting of brush with no follow-up treatment gave
negative results.

5. Cutting increases the density of scrub oak and
poison oak if no follow-up treatment is used.

6. Close holding of the goats on problem areas of brush,
whether cut or uncut, gave best results.

7. Burning in September was effective in killing old
stands of Scotch broom (Cytisus scoparius). New
seedlings started immediately.

8. Total exclusion of livestock from grassland has
resulted in forage stand deterioration.

9. Subclover (Trifolium subterranean) has materially
increased forage yield and quality on shallow south
slopes by 172 percent.

10. The thin spreading of subterranean clover straw after
a first threshing has given good results in obtaining
a stand.

11. Lotus and burnet spp. trials show promise.

12. Seeding and fertilizing of plowable grassland trials
gave a 165 percent yield increase.

13. Non-fertilized strips showed heavy winter mortality
of seedlings in the Cove clay (Soil Series) re-
seeding work on hill margins."

Nutritional studies made on two groups of sheep--one group of ewes

was wintered out with no supplemental feeding or care in winter, whereas

the second group was winter fed 3 pounds of alfalfa hay plus a light

grain feed and shed lambed--from 1944-46 indicated the unsupplemented

group to be the most profitable. Similar results have been reported

for some sheep operations on the southwest Oregon Coast. Death losses

were much higher in the non-fed group and with present livestock values

this factor would be an important consideration in evaluating these results.

The final report on project 22-A mentioned in the foregoing

paragraph included the following major results and conclusions:
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1. Good stands of subterranean clover on native sod
were demonstrated to increase yield of forage
161 percent, and application of 300 pounds super-
phosphate per acre was demonstrated to increase
yield of subterranean clover by 75.8 percent.
Spreading of subclover straw has proved an
effective method of obtaining stands of subterranean
clover on hill lands.

2. Seasonal cutting of scrub Oregon white oak, poison
oak, and wild rose was not lethal at any month of
the year. This indicates need for additional study
and follow-up treatment.

3. Five types of chemical weed killers were tested on
poison oak. Ammate was most effective, giving 92
percent kill, but is expensive. Isopropyl ester of
2,4-D, alone or in combination with Dow general, or
ammonium thiocyanate treatment may be the more
economical means of killing poison oak. Shell weed
killer #20 was least effective, giving only 20
percent kill.

4. A study of the effect of Angora goat grazing on
poison oak, scrub Oregon white oak, and Douglas-fir
indicates that poison oak plants increase under
heavy goating and that Douglas-fir forest regenera-
tion is impossible under these conditions. Douglas-
fir saplings are so preferred by goats that they ride
them down, defoliating the tree as high as they can
reach and eating the bark sufficiently to girdle and
kill many trees.

5. Observations were continued on the adaptability
nursery established by Mr. H. A. Schoth of the Bureau
of Plant Industry in 1943. A new adaptability nursery
was fenced and made available so controlled grazing
may be exercised on the species now under test. This
is a cooperative study with Agricultural Research
Service personnel. It is being continued under the
new range improvement project.

6. Approximately 11 acres of hill land were seeded to an
improved mixture in fall of 1947. In fall of 1948, 8
acres were seeded under five different intensities of
seedbed preparation to test effectiveness of cultivation
on Scotch broom and other brush species and on grass
establishment. Additional data have been collected on
this study under the new project.
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7. Livestock grazing records were kept in animal days
of use per pasture with the view of establishing
grazing capacity figures for lands of this type.
Forage yield and removal and livestock gain are being
measured in addition to animal days of grazing use.

An economic study on costs and grazing values of Willamette Valley

pastures was made by Gorton (1941). He found a tendency to value

pastures in proportion to their productivity as shown in Table 12.

Table 12. Pasture Productivity and Value in the Willamette Valley

Animal-unit
days grazing

per acre
r yearEIncisscomEr____07)

Proportion
of brush

and waste
Value of land

per acre
ays Percent

Hill pastures
Native grass 37 $19.20
Tame mixed grasses 59 29 23.60

Valley-floor pastures
Native grass 50 25 33.60
Tame mixed grasses 96 18 60.80
Rye grass 82 26 53.60
Alfalfa
Red & alsike clover

214.0
164

.1MI, 102.20
102.80

Gorton reported seasonal yield of three representative pasture types--

native grass on hill land, tame mixed grass on valley land, and irrigated

ladino clover on valley land--to vary tremendously in terms of pounds

of total digestible nutrients produced per acre. Hill lands generally.

produced more TDN in December, January and February, while valley

improved pastures produced from 4 to 10 times as much from spring through

fall.

Gorton's data indicate the importance of knowing more about

composition and seasonal production of unimproved compared to improved

pastures so their use can be better integrated. To obtain additional

information on this problem, a new study was begun on hill pasture lands
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in 1952. Measurements of composition and production of forage were

obtained on unimproved and improved pastures at three sampling dates;

early spring, late spring and early fall. Data obtained by Livingston

(1953) emphasize need for heavy grazing of unimproved pasture early in

the season when annuals are palatable and nutritious. Observations

and limited measurements on improved pastures indicate composition of

perennials is increased when pastures are used heavily early in spring

and then deferred in late spring and early summer in order to allow

setting of seed. Similar management has been helpful as measured during

the past eight years in improving the composition of native hill

pastures (Bogart and Hedrick, 1955). California oatgrass (Danthonia

californica), a common perennial on unimproved pastures, would probably

be favored by heavy early grazing followed by a deferment in late spring

and early summer.

Recent economic studies on improved pastures in the Willamette

Valley by Hyer and Becker (1952) indicate important differences between

present pastures and those studied by Gorton (1941). According to

Hyer and Becker, both forage species used and amounts of fertilizer

applied have changed. Improved non-irrigated pastures have become more

important as a feed source, and have taken the place of some native

pastures. Alta fescue and/or subclover were found in nearly every

mixture of grasses and legumes encountered in the study.

Hyer and Becker found yields ranging from 885 to 5615 pounds,

averaging 2872 pounds of total digestible nutrients per acre (1 ton

of hay equals approximately 1000 lbs. TDN 0). According to them, the

average net cost of pasture, after adjusting for credits, was $7.50

per ton-hay-equivalent. They found high yielding pastures cost more
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per acre than low yielding ones but feed produced on high producing

pastures cost about one-third less per ton-hay-equivalent than on

medium and low yield groups.

Beef cows with calves were found in Hyer and Becker's study to

graze an average of 216 days and gain a total of 328 pounds at a

pasture cost of 6.90 per pound of gain. Sheep, in constrast, grazed

about 294 days, gained 221 pounds per acre at a cost of 10.30 per

pound. Wool was produced in addition. The longer grazing season for

sheep would probably reduce cost of winter feeding as compared to beef

cattle and give the two operations a more comparable return on a

12-month basis. Sheep can usually be used at wetter periods than cattle

with less damage from trampling.

Data from several sources bring out the difficulty of balancing

seasonal production of feed on hill pastures. According to Ohio studies

by Borst, et al., (1952) for feeder or steer operations 50 percent of

the gain can safely be made on about one-fourth the grazing season.

In California, Guilbert, et al., (1944) found that steers kept on annual

range with no supplement made no gain during the 6-month period from

weaning until the next grass season even when dry grass was plentiful.

The steers gained rapidly on good feed but lost heavily again under

adverse feed. According to Guilbert and co-workers, it was obvious that

steers which gained and lost and required 31 months to reach 900 pounds

ate much more total feed than those that required only 14 to 21 months

to attain the same weight. Steers grown in this manner not only required

more feed but incurred added costs on interest and risk and yielded a

less valuable product.
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Preliminary work by the Soils Department at Oregon State College

has been started on establishment of subterranean clover in the annual

cheatgrass range land in western Oregon. Pasture renovation equipment

which does not require preparation of a seedbed is being used, and has

reduced cost of establishing an improved stand of forage plants on these

soils. Experiments are being conducted cooperatively with the Red Soils

Experiment Station to evaluate legume species x lime x phosphorus

interactions on western Oregon Red Hill soils. Lotus, alfalfa and red

clover have been included to test value of tap-rooted legumes in July

and August. Subclover, ladino and New Zealand white clover are being

used to evaluate production from shallow-rooted species. An economic

evaluation of cost of producing alfalfa and potential returns from

alfalfa on the Aiken soil series in the Willamette Valley is underway

cooperatively with Agricultural Economics, Statistics and Soils

Departments of O.S.C. and also the Tennessee Valley Authority. Results

from this study, in the opinion of the soil scientists, should provide

a major contribution to forage production problems in the Willamette

Valley.

For breeding operations it is desirable to spread this production

over as long a period as possible. If it is not feasible to lengthen

the green-feed period and more equitably distribute this grazing load,

excess growth must be harvested and stored as silage or hay.

Summary of Work at Oregon State College Since 1954 Report 

Since many of the improved pastures in western Oregon contain tall

fescue, management of this species received major attention in the

research program on hill pastures in the Oregon Agricultural Experiment
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Station from 1950 to 1956. Response of this species to both fertility

and cutting treatments over 3- to 5-year periods has been summarized

(Hedrick, 1957, 1957a). Since most work was done on small plots data

are limited in application. However, results have indicated importance

of nitrogen fertilization in promoting early growth. Seasonal

production is evened out if fescue is harvested for silage in mid-May.

Sensitivity of tall fescue to close grazing about heading time and

again in the fall has been pointed out.

Current emphasis in nonirrigated pasture studies has been placed

on management of grass-legume mixtures. Cutting and fertility treat-

ments on a subclover-orchardgrass mixture indicate limited nitrogen applica-

tions can be used if forage harvests are made to properly compensate

for the resulting grass stimulation. Preliminary chemical analyses

indicate forage value is enhanced by a fair proportion of subclover

in the stand, especially when harvested in mid to late summer.

Adaptability of Breeds and Classes of Livestock
for Western Oregon Conditions 

Lee and Phillips (1948) and Phillips (1948) reviewed the problems

involved in adaptability of livestock to unfavorable environments.

Important factors influencing this adaptability are: climate, topography,

and feed supply. Western Oregon investigations on sheep breeding have

resulted in findings that different breeds and crossbreds of sheep vary

in their adaptability to hill pasture conditions.

For fat lamb production mutton breeds have been found superior to

long-wool breeds. Large breeds proved most productive on good forage

and rolling topography whereas smaller breeds, such as Cheviots, are

superior on poor pasture and rough topography. Western ewes were found
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equal to mutton breeds for fat lamb production and both were superior

to long-wool breeds. Long wooled breeds are better adapted to cool,

wet coastal areas which are similar to climates where the breeds were

developed.

Sheep breeding research in the Department of Dairy and Animal

Husbandry at O.S.C. is being conducted with two principal objectives:

(1) to compare effectiveness of individual with line selection for

improving production traits in Suffolk sheep, and (2) to develop a

sheep for fat lamb production in western Oregon from a combination of

Columbia, Cheviot and Dorset Horn sheep.

Results to date indicate close inbreeding in small lines of 15

ewes and one ram are performing equally to the large (45 ewes and 3 rams),

less inbred line. Dorset cross ewes have produced more lambs than

Cheviot cross ewes, but the Cheviot ewes have shown more desirable

type and ease of fattening than the Dorset cross. In the crossbred

work nearly all of the ewe lambs produced have been retained for breeding,

but males have been selected on an index basis considering gain equal

to conformation and condition scores after corrections are made for age

of ewe and age of lamb.

Research Problems on Which Data is Urgently Needed

Six of the 12 producer committees charged with state-wide

agricultural planning met at Oregon State College in March, 1952, and

reported their appraisal and recommendations of pasture and other

problems in a series of publications known as Oregon Agriculture, 1952.

Committees interested directly or indirectly in the western Oregon

pasture problems included: Farm Crops, Dairy, Farm Forestry, Land

Economics, Livestock, and Soil and Water Resources.
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Soil and Water Resources Committee Report included the following
recommendations: a modern four-factor survey showing (1) soil type,
(2) slope, (3) degree of erosion and (4) land use should be completed
as soon as possible on Oregon's farm and range land; the experiment
station should take immediate steps to launch an extensive research
program to supply needed answers to problems on types of fertilizers
to use, the rates and ratios of different plant foods, the time of
application, method and placement of applications.

The Livestock Committee Report recommended strong emphasis on
research and extension in development and demonstration of new grasses,
strains of existing grasses and improved management of ranges. Research
should include development of reseeding practices on a practical basis
with cost figures and relative feasibility recommendations in respect
to labor costs, seed costs, productivity of land, cost of removing
plant' competition and so forth.

The Land Economics Report recognizes an acute need for coordinated,
long-range planning for equitable multiple use of all waters. Among
these provisions is one for maintenance of plant cover on watersheds.
The committee recommended local conflict between any of the multiple-
use lands and water be presented with all available pertinent facts by
the organizations, individuals or agencies concerned to the County Land-
Use Planning Committee for consideration and recommendation. The
committee also recommended the federal government and users of public
range lands do everything possible to speed up rehabilitation of public
lands through adequate appropriations and local contributions.

The Farm Forestry Committee supported the Land-Use Committee in
its recommendation that various state and federal agencies and others
interested pool their resources and by extensive field work determine
boundaries of those areas suited to forestry, recreation and agricultural
uses; and that upon completion of this extensive use capabilities classifi-
cation, the technicians make detailed studies and classification of
remaining or problem areas. They recommend that basis for these
classifications should be predominately slope, soil type, erodibility
and number of frost-free days.

The Dairy Committee recommended more intensive use of pasture by
application of approved fertilizer and management practices based on
research and field trials, to obtain the maximum economical yield of
milk per acre; that in the very near future more intensive research
should be done to determine palatability and milk-producing capabilities
of various grass and legume mixtures used in pastures.

The Farm Crops Committee had the following recommendations for
western Oregon dryland pastures:

1. All burns in western Oregon should be seeded to grass and legumes
the year of the burn in order to:

a. Prevent erosion.
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b. Prevent fire hazard by reducing growth of
brush and weeds.

c. Prevent threat of noxious weeds such as
tansy ragwort.

d. Provide some income from land.

e. Facilitate reforestation.

2. The goal should be for every acre of western Oregon hill land
pasture to be reworked and seeded down to adapted species.

3. An intensified research program including:

a. Species.

b. Development of lower costs.

c. Data on costs and returns.

d. Effect on soil.

e. Management.

4. An economic study to determine returns from grass as compared
to grain on low-yielding areas.

The Extension Agents in Douglas County submitted to the Oregon

Agricultural Experiment Station in January, 1958, a list of problems

which they consider to be of major importance. They state that sheep

raising is a major industry in Douglas County and the 100,000-plus

head of sheep found here make it the leading sheep county in Oregon.

The Extension Agents believe pasture improvement research is urgently

needed. According to them subclover is most important of all pasture

plants used and its culture deserves more attention. Work on subelover

should include: breeding, inoculation, fertilization and its use as a

hay crop. Both annual and perennial ryegrasses appear to offer consider-

able promise for more winter growth and palatable early forage.

Questions on pasture management which need to be answered for

Douglas County are:



1. What is best management on a high-producing pasture
with a heavy concentration of sheep?

2. How large should pastures be?

3. How many pastures are needed?

4. How often should they be rotated?

Can spring pastures be saved for late summer or
early winter use?

6. How does grazing affect establishment of forage
species?

Can undesirable plants be controlled by grazing?

8. Are temporary winter-growing crops such as kale,
turnips and chowmollier useful for sheep in western
Oregon?

What is the best control for internal parasites
and foot rot?

The County Agents feel brush is a major problem in maintaining

forage production on many foothill lands. Poison oak, madrone, scrub

oak and common sweet briar (wild rose) are considered the most

troublesome species.

GENERAL RESEARCH NEEDS

A review of literature revealed that in western Oregon there are

important problems common to all three geographic sections. The following

fields of study seem to be nearly equally important in all areas:

1. Development and selection of adapted grasses and legumes.

2. Basic ecological studies to determine indicator plants

and other criteria to use in identifying the most economical

sites to improve. When the decision has been made that

a particular site and community is best suited for pasture

or forest production, recognition of similar habitat units
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will enable one to make maximum application of other

research studies. Research findings on basic ecology

also will be helpful in valuation and appraisal of

lands for tax purposes.

3. Establishment of improved pastures including:

a. Methods for removal Of competing vegetation

b. Methods for seedbed preparation and planting

Use of pasture seedings by big game

d. Economic studies which include establishment
and maintenance costs in relation to returns

4. Seasonal production and nutritive value of various pasture

mixtures.

Adaptability of livestock classes and breeds to western

Oregon hill pastures.

6. Utilization and management of improved areas for maximum

production. This needs to be evaluated in terms of total

animal products derived from several methods of management.

7. Integration of pasture, forestry and cropland uses on live-

stock farms in western Oregon.

8. Economic evaluation of different uses as well as multiple

use of western Oregon pasture and timber lands.

SPECIFIC RESEARCH NEEDS

In the three subdivisions of western Oregon as discussed in this

study the following specific problems need additional attention.
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Coastal

1. Land-use problem. Forestry versus pasture.

a. Compatibility of trees and grass during
reforestation.

b. Use of grass in fire control.

c. Effect of big game populations on forest
and range improvement programs and vice versa.

d. Effect of grass-covered areas in coast
range on watersheds, erosion and local
climatic influence.

e. Grazing as a tool in farm forestry.

2. Fire as a tool in range management. Study is needed on

the application and limitations of this method of . land

clearing and range improvement and maintenance. Value

of fire needs to be weighed along with other methods

available for brush and weed control.

3. Pastures in coastal area need additional study on methods

of rejuventation so that undesirable species may be

controlled and a desirable composition maintained.

a. Cultural methods

b. Chemical methods

c. Fertilization

d. Irrigation

e. Grazing management

Southern Oregon

1. Land use. Forestry versus pasture is of a different nature

here than in the coastal area.
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Douglas County has problems similar to the
Willamette Valley but under a different
rainfall and potential of production. Also
adapted species and techniques may differ.
Greater opportunity exists here for longer
grazing periods on pasture.

b. Ponderosa pine areas in Jackson and Josephine
Counties need to be studied in order to:

1. Provide for maximum production of
timber and grass.

2. Yield a maximum production of usable
water.

2. Hill pastures. Many of these pastures need improving. In

order to do an effective job information is needed on:

a. Methods of land clearing and brush control
measures following establishment of pastures
to keep them open.

1. Mechanical

2. Fire

3. Chemical

4. Biological

5. Combination of above

b. Special problems of establishing improved
and adapted species of grasses and legumes
with special attention being given to sub-
clover and birdsfoot trefoil.

c. Fertilization and utilization of pastures
in this area to provide equitable supply
of high quality feed--already some pointers
are available from California studies but
much more information is needed on intensive
management of high-producing grasses and
legumes.

d. Comparison of different mixtures of grasses
and legumes when used for season-long and
rotational grazing.
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Willamette Valley

1. Land use. It is imperative to obtain relative production

data from grazing versus forestry before extensive

clearing is begun on the thousands of acres of oak-

woodland surrounding the Willamette Valley, Figure 5.

2. Until basic information is available on land use there

is a need to concentrate on relative open areas of

hill pastures and improved pastures not producing

maximum yields. Problems needing attention in this

improvement program are:

a. Brush control - evaluation of various methods,
Figure 6.

b. Reseeding relatively shallow soils and steep
slopes.

c. Fertilization and use of improved pastures to
provide maximum of year-around grazing.

d. Management studies to compare intensity of use
and systems of grazing best adapted to recommended
mixtures of grasses and legumes.

e. Common-use grazing, i.e., what combination of
cattle and sheep is most productive.
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Figure 5. Oak area near Corvallis cleared and planted to Douglas-fir but not seeded to grass.
Sheep grazed competing vegetation which increased growth on Douglas-fir transplants.

Figure 6. Wild rose sprayed with brushkiller on June 1 on Willamette Valley hill pasture
land. Effective control of this plant can also be obtained by brush mower or cutter.
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