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The objectives of this study were to determine the diets of

cattle at risk to DABPE on stress and inciting pastures and to deter-

mine if segregated feeding groups of cattle displayed differential

susceptibility to DABPE.

Stress pastures were classified and mapped by plant communi-

ties and segregated feeding group areas. Cattle diets were deter-

mined for each segregated feeding group area. Cattle were marked

to identify each individual as a member of a particular group. Major

dietary species on the stress pastures were Kentucky bluegrass,

Idaho fescue, bluebunch wheatgrass, elk sedge, yellow sweetclover,

and American vetch. Major dietary species on the inciting pastures

were alfalfa, common timothy, smooth brome, Kentucky bluegrass,

and reed canarygrass.

Twenty cows whose activities could be traced back to a specific

area on the stress pasture contracted DABPE during the study. Two



similarities were common to 19 of the 20 cows stricken with the

disease. Nineteen of these cows had grazed on areas of the stress

pasture where the diet was lower in percent dry matter than the diets

on the driest areas of the same stress pasture. The same cows all

had grazed areas on the stress pasture where Kentucky bluegrass

was the dominant dietary species. However, there was not sufficient

evidence to conclude that Kentucky bluegrass was a causative agent

of DABPE.

Forty-three cows between the age of five and twelve years

showed signs of DABPE during the two year study. Thirty-two cows

were stricken on the Izee inciting pasture in 1974 (20 percent overall

morbidity) and seven died (22 percent mortality of those animals

stricken). Only nine of the 32 stricken cows could be traced back to

specific areas on the stress pasture. Thirty-three cows had grazed

on the two stress pasture areas that appeared to be associated with

DABPE. The nine stricken cows accounted for a morbidity of 27

percent and a mortality of 33 percent. Nine cows showed signs of

DABPE on the Rockpile inciting pasture in 1974 (17 percent overall

morbidity) and none died. All nine were from two specific stress

pasture areas. Twenty-five cows had grazed on the two stress

pasture areas that appeared to be associated with DABPE. The nine

stricken cows accounted for a morbidity of 36 percent. Cattle were

drylotted and introduced over a period of six days to the Izee inciting



pasture in 1975. No cases of DABPE were noted. Two cows showed

signs of DABPE on the Rockpile inciting pasture in 1975 (2.8 percent

overall morbidity) and one died. Both cows had grazed the same

area on the stress pasture in a group of 20 cows.

When cattle were drylotted for three to six days while being

gradually introduced to the inciting pastures no mortality from DABPE

was noted. Prior to drylotting neither ranch had experienced zero

mortality from DABPE for at least ten years.
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DIET AND FEEDING BEHAVIOR OF CATTLE AT RISK TO
DIETARY ACUTE BOVINE PULMONARY

EMPHYSEMA (DABPE)

INTRODUCTION

For many years the Blue Mountains of northeastern Oregon have

been utilized for summer cattle (Bos taurus) range. Originally

cattle were allowed free access to range pastures and lowland mea-

dows and abrupt movements from one forage type to another were

minimal. With the advent of more intensive farming and cattle

management practices, that included irrigation, seeding to improved

species, fencing, and abrupt changes from dry range forage to more

lush irrigated meadows, a disease commonly known in eastern

Oregon as grass pneumonia seemed to increase on many ranches.

The disease, now known as dietary acute bovine pulmonary emphysema

(DABPE), has since been found to occur shortly after cattle are

moved from summer range (stress) pastures containing mature, dry

forage to fall meadow (inciting) pastures that have usually been

irrigated and hayed and where the forage is relatively more succulent

than on the stress pasture from which the cattle came.

Veterinary medicine researchers have been studying the

internal characteristics of DABPE in the western United States and

in Great Britain for several decades and especially since the late
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1940's. To date, even though the dietary nature of the disease is

recognized, little work has been done to determine the diet of cattle

on the fall inciting pastures or that on the summer stress pastures.

The cause of DABPE is unknown and no proven preventatives

are available. There are no universally accepted treatments

available and there is little agreement among veterinary practitioners

as to beneficial treatment for remission.

The need to examine the diet of cattle susceptible to DABPE

has now become obvious to most researchers. The objectives of this

study, therefore, were as follows:

1. To determine the diet of cattle on the summer range

(stress) pasture and on the fall (inciting) pasture.

2. To determine if segregated feeding groups of cattle within

each stress pasture display a differential susceptibility to DABPE on

the inciting pastures.



LITERATURE REVIEW

History

3

Dietary acute bovine pulmonary emphysema (DABPE) was first

reported in the early 1800's. One early report was mentioned by

Leslie (1949) and was said to have been well documented in a book

published in England in 1820. A second early report, published in

France, described the disease in dairy cattle that had been moved to

meadows containing abundant regrowth (Delalande et al. 1960). The

first report in the American literature was made in Canada in which

Schofield (1924) reported an outbreak that occurred among calves.

This outbreak would not be considered DABPE under the modern

definition. More recently, DABPE has been reported in all sections

of the United States (Schofield 1948, Kuhn 1951, Moore 1952, Maki

1963, Jones 1972), in Australia (Munday 1968), New Zealand (Benell

1966), Tropical Africa (Hyslop 1969), and, in a review of DABPE by

Maki (1963), in Belgium, Germany, Holland, India, Italy, Spain,

and Tasmania.

The disease, as it occurs in Oregon, was first reported in the

proceedings of a symposium on DABPE sponsored by the University

of Wyoming. This and a subsequent symposium also sponsored by the

University of Wyoming did much to define the occurrence and nature



4

of DABPE as it occurs in the United States and Canada (Maki ed.

1963, 1965).

More recently there has been an attempt by researchers

(Dickinson 1970, Selman et al. 1974, Schiefer et al. 1974, Breeze

1975 personal communication) to separate what is thought to be a

dietary form of acute bovine pulmonary emphysema (ABPE) from

other, quite similar, disease entities brought on by such agents as

zinc oxide fumes (Hilderman and Taylor 1974), nitrogen dioxide

(Seaton 1957), parathion poisoning (Gibbons 1956), lungworm larvae

(Dictyocaulus viviparus) (Breillat 1940, Hudson 1951, Michel 1954,

Smythe 1954, O'Donoghue 1960, Jubb and Kennedy 1970, Ferreira

et al. 1974), and specific plants (Munday 1968). Schiefer et al.

(1974), in a retrospective study of 304 cases diagnosed as atypical

interstitial pneumonia (one of several synonyms for DABPE), showed

that 155 of the cases could be classified as either a dietary type

disease or as a hypersensitivity type disease due to inhalation of

pulmonary irritants. The other cases were attributed to a number of

different probable causes. Differences in time of occurrence, age of

animals affected, and pathological features that were found between

the dietary type and the hypersensitivity type were discussed and the

authors concluded that the two types were different and must be

separated.
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MacKenzie (1965) and Selman et al. (1973) ruled out lung-

worm larvae as a precursor to DABPE by showing that lungworms

are rarely associated with the disease in the United States and that

parasitic bronchitis and its complications due to lungworms show

different age, time, and pathological features from the acute respira-

tory syndrome referred to as fog fever (a synonym for DABPE) in

Great Britain. Breeze et al. (1974) conducted provocation tests with

lungworm larvae on cattle that were known to have suffered from fog

fever. Large quantities of the larvae failed to produce fog fever in

the test animals. Post mortem examinations did, however, detect

pulmonary lesions characteristic of reinfection husk (the common

name for lungworm infestations in Great Britain). The authors con-

cluded that, although the experiment did not completely rule out

lungworm induced hypersensitivity as a factor, the investigation

failed to support the theory that fog fever is the result of a hyper-

sensitivity reaction in sensitized cattle after oral reinfection with

lungworm larvae.

Acute bovine pulmonary emphysema (ABPE) or acute pulmonary

emphysema (APE) of cattle have become the names most associated

with the disease in the American literature (Schofield 1948, Mackey

1952, Tucker 1959, Maki and Tucker 1962, Tucker and Maki 1962,

Moulton et al. 1961, 1963, Dickinson et al. 1967, Hyslop 1969, Blake

and Thomas 1970, 1971). Other names have been and are still in use
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to describe the disease in the American literature to include: acute

interstitial pulmonary emphysema (Begg and Whiteford 1948), atypical

interstitial pneumonia or dietary atypical interstitial pneumonia

(Schiefer et al. 1974), bovine asthma (Moore 1952, Pierson 1954),

chronic interstitial pneumonia (Spencer 1968), emphysema-

adenomatosis complex (Gibbons 1956), grunts (Blake and Thomas

1970), idiopathic pulmonary emphysema (Railsback 1945), pulmonary

adenomatosis (Monlux et al. 1970, Vickers et al. 1960), rape poison-

ing (Cote 1944), and many colloquialisms. In the British literature,

diet related ABPE is generally referred to as fog fever and attempts

have been made to reserve that term for the diet related, acute

respiratory syndrome (Leslie 1949, Roberts et al. 1973, Selman et

al. 1974, Breeze 1975 personal communication). In Tasmanian

literature ABPE has been described as panting disease (Stephens

(1967). French publications have cited the names la maladie des

regains (Perrier 1950), and L'emphyseme des regains (Bouard 1953,

Schijns and Belleflamme 1936) to describe the disease. The author

has chosen to use the term dietary acute bovine pulmonary emphysema

(DABPE) in an attempt to more firmly establish the role of diet in the

naming of this disease.

Occurrence

Generally, DABPE is seen in the late summer or early fall



(August to November) which may be related to the practice by

managers of moving cattle from mature, dry (stress) pastures to

relatively more succulent, phenologically younger (inciting) pastures.

The disease usually manifests itself two to ten days after the cattle

are placed on the inciting pasture. Reviews by Tucker (1959), Maki

(1963), and Dickinson (1970) have cited much literature that tends to

corroborate the season, change in forage conditions, and timing as

stated above. In addition, more recent literature has reported DABPE

to occur in the late summer to fall in association with a change from

dry stress pasture to more lush inciting pasture (Blake and Thomas

1971, Jones 1972, Roberts et al. 1973, Schiefer et al. 1974, Selman

et al. 1974). Hyslop (1969) reported that cattle in tropical Africa

showed DABPE signs without changing pasture but about 21 days

after the onset of the monsoon season which apparently promoted

rapid growth in the pasture. A similar occurrence was reported by

Jones (1972) when pastures in Texas became lush due to the onset of

excellent growing conditions. Others have also reported cases of

DABPE occurring without a change in pasture taking place but with

no further documentation of specific conditions (Leslie 1949,

Addison 1965, Bennell 1966, Roberts et al. 1973).

Divergent reports have stated that the disease is associated

with a change from pure (snow melt) water to less clean water of

higher pH (Goodman 1956) and that animals fed hay in a corral and



then placed on an alfalfa (Medicago sativa) pasture contracted the

disease (Mackey 1952).

Dietary ABPE is generally thought to occur almost exclusively

in animals over two years of age (Fueschel 1952, Tucker 1959,

Moulton et al. 1961, Powell 1962, Gibbons 1962, Hyslop 1969, Blake

and Thomas 1971, Roberts et al. 1973, Selman et al. 1974). The

disease as seen in cattle younger than two years is usually associated

with ingestion of moldy feed or due to an inhaled pulmonary irritant

(Dickinson 1970, 1975 personal communication). More specifically,

DABPE is seen in adult cows. Heifers have not reached two years

usually and steers are generally removed from the type of manage-

ment that produces the disease before the end of their second year.

Bulls may be as susceptible as cows, but because of their relatively

small numbers, they are seen with DABPE much less frequently than

adult cows.

Breed Susceptibility

Breed susceptibility to DABPE is poorly understood and not well

documented. In an effort to determine breed susceptibility Monlu.x et

al. (1970) administered large single doses of d, 1- tryptophan via

stomach tube to purebred hereford, jersey, holstein- friesian,

angus, and shorthorn cows all seven years or older. At the treat-

ment level of 0.6 grams per kilogram body weight, herefords were
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reported to be very susceptible, jerseys slightly less so, and angus,

shorthorn, and holstein- friesian not affected. Blake and Thomas

(1971) reported that in Utah the disease had been seen in hereford,

angus, charolais, brahma, calloway, ayrshire, and the normal

crosses of each breed. The same report cited one occurrence in

which 80 herefords and 50 angus were grazing the same field when

the disease was seen in 25 of the herefords and in only one of the

angus. Jones (1972) noted that brahma and their crosses with more

than one-half brahma blood were apparently not affected by DABPE in

Texas. Roberts et al. (1973) reported the disease in herefords,

hereford x friesian, and welsh blacks. Other authors have

reported both dairy and beef breeds are equally susceptible to DABPE

(Blood 1962, Hyslop 1969, Jones 1972). However, they did not

report enough supporting evidence to determine if all breeds were in

fact stricken with DABPE,

Clinical Manifestations

The observable signs of DABPE have been well documented

and are generally agreed upon by the numerous researchers; notable

are Butler (1940), Cote (1944), Seekles (1947), Schofield (1948),

Moulton et al. (1963), and Carlson et al. (1972). The clinical signs

of DABPE include (1) severe respiratory dyspnea (labored breathing)

characterized in most cases by a marked respiratory grunt),
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(2) audible open-mouth breathing with the tongue extended in some

cases, (3) shallow and rapid respiration, (4) increased salivation,

(5) the animal standing with head lowered and thrown forward, and

(6) occasionally, coughing which may be the first sign detected.

Clinical manifestations first appear usually two to ten days after the

cattle are moved from the stress pasture to the inciting pasture and

the onset of clinical signs is usually sudden. Severity of clinical

signs is not generally helpful in the prognosis with some individuals

showing marked and severe signs only to recover several days later

while others may die almost without showing signs (Leslie 1949,

Tucker 1963). Morbidity has been reported to range from 1 100 per-

cent in herds affected by DABPE (Maki and Tucker 1965) and mor-

tality varies from 0 - 50 percent of the cattle affected (Schofield

1948, Begg and Whiteford 1948, Leslie 1949, Moulton et al. 1961,

Blood and Henderson 1968).

Pathological Features

Several researchers have published reviews of the pathological

features of DABPE; notable are Dickinson (1970), Blake and Thomas

(1971), Roberts et al. (1973), Schiefer et al. (1974), and Selman et

al. (1974). The reader is directed to any of these sources for an

excellent review.
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Possible Causes

The etiology of DABPE is, at present, unknown. However,

several workers have proposed possible causes of the disease. Blake

and Thomas (1971) have reported that DABPE may be caused by a

toxic reaction to (1) some constituent abundant in forage at a certain

growth stage, (2) some agent or substance not a part of the plant but

ingested with the plant, or (3) some metabolite formed from digestion

of the ingested plant material. Causative agents considered by Blake

and Thomas (1971) included ammonia, tryptophan, terpenes, mono-

amine oxidase inhibitors, histamines, and rumen gases.

Jones (1972) agreed that the disease was cuased by the inges-

tion of plant, or other, material (as do most researchers). He sug-

gested that the disease was caused by a hypersensitivity response

with sensitization possibly occurring during some prior grazing

period. Mackey (1952), an earlier proponent of the hypersensitivity

reaction hypothesis, suggested that the causative substance was

possibly protein in nature and that a young animal may, from time

to time throughout the first several years, ingest various amounts of

the allergen. In certain individuals the allergen may build to a level

that produces a hypersensitive state and the time the cattle are away

from the inciting pasture may act as an incubation period. When the
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hypersensitive cattle again encounter the substance the disease may

then manifest itself.

Several workers have experimentally produced a disease

syndrome with clinical and pathological features strikingly similar to

DABPE. The disease is induced by either oral administration of

d, 1-tryptophan or oral or injected doses of 3-methylindole (Carlson

et al. 1968, Dickinson 1970, Yang and Carlson 1972, Carlson et al.

1972).

Specific Plants as Possible Causes

Researchers, with few exceptions, agree that DABPE is

closely correlated with the change from stress pasture forage to

inciting pasture forage. No vegetation analyses have previously been

reported, however, that account for forage utilization on the stress

pasture. Reports of specific plant species or genera as possible

causes of DABPE have all originated from observations conducted on

inciting pastures.

"Grass" (Selman et al. 1974), "lush grass" (Blake and Thomas

1971), and high yield, fast growing grass (Blood 1962, Jones 1972,

Roberts et al. 1973) have been suggested as possible causes of

DABPE. More specifically, kale (Brassica oleracea var. acephala),

rape (Brassica napus), and the aerial portion of turnips (Brassica

rapa) have all been suggested as possible causes of DABPE (Cote
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1944, Schofield 1948, Blood 1962, Jones 1972, Roberts et al. 1973,

Selman et al. 1974). Alfalfa (Medicago sativa) has been suggested by

Schofield (1948), Mackey (1952), and Blake and Thomas (1971).

Three varieties of bermudagrass (Cynodon dactylon) have been sug-

gested by Jones (1972) and clover (Trifolium sp.) was thought to

cause the disease by Bennell (1966) and Jones (1972). Stinkwood

(Ziera arborescens), an Australian shrub, was said to be responsible

for causing the disease under experimental feeding trials; however,

the results were inconclusive (Munday 1968).

Breeze (1975 personal communication) has suggested that

probably no specific plant was the cause of DABPE but that the

sudden change from stress pasture conditions to inciting pasture

conditions was more likely associated regardless of the species

present.

Vegetation of the Study Area

The southwestern portion of Grant County, Oregon contains a

relatively wide variety of slopes, aspects, elevations, soils, and soil

moisture regimes. Anderson (1957) identified five major range

climax-vegetation types for the area to include (1) "open grassland"

typified by bluebunch wheatgrass (Agropyron spicatum) as the domi-

nant and Idaho fescue (Festuca idahoensis) and various shrubs as

subordinates; (2) "pine grassland" with ponderosa pine (Pinus
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ponderosa) and either bluebunch wheatgrass, Idaho fescue, pinegrass

(Calamagrostis rubescens), or elk sedge (Carex geyeri) as the

dominant; (3) "conifer forest" with all age classes of mixed conifers

as dominants and with shade tolerant shrubs dominant in the under-

story; (4) "bottomland" with giant wildrye (Elymus cinereus) or wet-

meadow grasses as the dominants and less than five percent forbs in

the climax condition; (5) "browse grassland" with bluebunch wheat-

grass dominant and Idaho fescue and bitterbrush (Purshia tridentata)

as subordinates comprising 5 - 15 percent.

Hall (1973) described plant communities of the Blue Mountains,

a few of which are directly applicable on the study area. Within the

"grass dominant" type the moist meadow site with Kentucky bluegrass

(Poa pratensis) dominant and the quaking aspen (Poilus tremuloides)

meadow type with Kentucky bluegrass and ovalhead sedge (Carex

festivella) as dominants are important. In both cases Kentucky blue-

grass dominance indicates prolonged use by grazing animals since

the species is classified as an increaser by Hall (1973). Within the

shrub dominant type the big sagebrush (Artemisia tridentata) site with

bluebunch wheatgrass and Idaho fescue as understory dominants is

widely represented on the area. Hall divides the ponderosa pine type

into climax and successional stages. The climax stages were the

most important on the study area. The ponderosa pine /bluebunch

wheatgrass sites, the ponderosa pine/Idaho fescue sites, the ponderosa
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pine/bitterbrush sites, and the ponderosa pine/ Douglas fir (Pseudo-

tsuga menziesii)/elk sedge sites were well represented on the study

area.

Franklin and Dyrness (1973) described a ponderosa pine zone in

eastern Oregon that corresponds to the ponderosa pine zone described

by other workers (Bailey 1936, Barrett 1962, Kuchler 1964,

Daubenmire 1968). The climate of this zone was typified by a short

growing season and soil moisture deficits throughout the summer

months. Daubenmire (1968) described six associations within this

zone of which three are represented on the study area: (1) ponderosa

pine/Idaho fescue; (2) ponderosa pine /bluebunch wheatgrass; and

(3) ponderosa pine/bitterbrush.

Anderson (1963) provided guidelines to range condition and

potential (for grazing) based on the initial stocking rate with the

vegetation in excellent condition (75 100 percent of climax species

present) and the potential improvement to be expected after 10 - 15

years of good management. Good management was presumably

defined as management toward climax.



DESCRIPTION OF THE STUDY AREA

Location
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The study was conducted in the bunchgrass region of north-

central Oregon (Stoddart and Smith 1955). Two stress pastures, one

each on the Izee and Rockpile ranches and two inciting pastures, one

from each ranch, were sampled. The stress pastures were normal

summer range and the inciting pastures were improved meadows used

for fall grazing (Figure 1).

Recent History of Use

Both the Izee ranch and the Rockpile ranch study areas have

been managed as cow-calf operations for the past 20 years. Grade

hereford and angus x hereford cattle were grazed until 1968 when

charolais bulls were introduced on both ranches. In 1973 the Izee

ranch purchased 100 Devonshire heifers which changed the approxi-

mately 50 percent grade hereford, 50 percent angus x hereford cow

herd to about 46 percent hereford, 40 percent angus x hereford, and

15 percent grade deven. The Rockpile ranch grazed about 80 percent

grade hereford and 20 percent charolais x hereford cows.

The Izee ranch herd at risk to DABPE was composed of 161 cows

during the 1974 grazing season and 252 cows during the 1975 grazing
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season. In 1974 the 161 cows were divided 83 hereford and 78 angus x

hereford with an average herd age of about eight years. In 1975 the

252 cows were divided 86 hereford, 68 angus x hereford, and 98 devon

with an average herd age of about six years. The devon heifers were

considered only marginally susceptible to DABPE due to their age.

On the Rockpile ranch the herd at risk in 1974 was composed of

64 cows and in 1975 there were 76 cows. In 1974 the herd was

divided 51 hereford and 13 charolais x hereford cows. In 1975 the

herd was divided 61 hereford and 15 charolais x hereford. In both

years the average herd age was about nine years.

Cattle were wintered on alfalfa/grass hay and moved to low

lying pastures in mid-April of each year on both ranches. Cattle on

the Izee study area arrived on the Izee stress pasture in late June

and were trailed about 14.5 km to the inciting pasture in early

September (Figure 2). On the Rockpile ranch cattle were moved onto

the stress pasture in early July and trailed a short distance (0 1.5

km) to the inciting pasture in mid-October. On the Izee ranch DABPE

signs have been first observed on the fifth to seventh day after entry

on the inciting pasture with continued incidents appearing through the

eighth day. On the Rockpile ranch the disease has usually manifested

itself on the ninth or tenth day and new cases have continued to show

through the twelfth day after entry onto the inciting pasture.
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Climate

Precipitation in southwestern Grant County comes mainly as

snow during the November through February winter period. Spring

rains are common and account for only a small percentage of the

annual precipitation. The long term average precipitation for the area

is about 30.1 cm. Winters are cold with January mean minimum

temperature for the area averaging about -10 C. Summers are

normally warm and dry with August mean maximum temperature

averaging about 2 6 oC. Summer frosts are common and may occur at

any time (Tueller et al. 1972, Franklin and Dyrness 1973, U.S.

Weather Bureau Burns station, 1975, personal communication).

Geology

Southwestern Grant County is located on the southern extreme

of the John Day Formation which is widely known for the many verte-

brate fossils of the Oligocene epoch found in the area. The area

around Izee, Oregon contains formations of the Triassic and Jurassic

ages that consist of conglomerate, sandstone, siltstone, shale, lime-

stone, and other rock types (Franklin and Dyrness 1973). The Izee

study area contains mostly uplifted and tilted sedimentary deposits of

Jurassic origin underlying gentle to very steep slopes. The Rockpile

study area has been cut by water through uplifted and tilted igneous
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formations that are thinly overlain to form very steep slopes and

narrow ridgetops. Much of the Rockpile area contains exposed rock

that, in many instances, forms natural barriers to cattle movements.

Soil

The Izee stress pasture was dominated by well drained, shallow

to deep, gently to very steeply sloping, warm and cool grassland

soils mostly of the Venator-Izee-Utley association, 2 - 40 percent

slope. The Izee inciting pasture was dominated by well to poorly

drained, nearly level to strongly sloping soils on floodplains and low

alluvial fans mostly of the Veazie association, 0 -3 percent slope

(State Water Resources Board 1969).

On the Rockpile ranch stress pasture the Wind Creek pasture

was dominated by well drained, shallow to very shallow, gently to very

steeply sloping, warm grassland soils of the Rockland-Lickskillet

15 65 percent slope and the Gwin-Rockley 3 - 40 percent slope

associations. The Martin Creek drainage was dominated by well

drained, moderately deep, gently to very steeply sloping cool forest

soils mostly of the Hall Ranch-Tolo 5 - 40 percent slope association.

The Rockpile inciting pasture was dominated by moderately well to

well drained, shallow, gently sloping soils on floodplains and low

alluvial fans mostly of the Rockland-Lickskillet and Gwin-Rockley
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3 40 percent slope associations (State Water Resources Board

1969).

Vegetation

The Izee stress pasture was divided into four general vegeta-

tion types: the Artemisia tridentata ssp. vaseyana/Festuca idahoensis

(mountain big sagebrush/Idaho fescue) type occurred on the open ridge-

tops and shoulders with well drained, moderately deep upland soils.

The Pinus ponderosa/Festuca idahoensis (ponderosa pine/Idaho fescue)

type occupied the more moist eastern side of the pasture with well

drained, moderately deep to deep soils. The Pseudotsuga menziesii/

Ribes cereum/Carex geyeri (Douglas fir/wax currant/elk sedge) type

occupied the higher elevation, more moist, steep southern portion of

the pasture over moderately deep soils. The Potentilla fruticosa/Poa

pratensis (shrub cinquefoil/Kentucky bluegrass) type occupied the

drainages and bottoms on the east and west sides of the pasture lying

over moderately well to poorly drained alluvial soils with gentle

slopes (Figure 3).

The Izee inciting pasture was a farmed pasture planted to a

mixture of Medicago sativa, Bromus inermis, and Hordeum sp.

(ranger alfalfa, manchur smooth brome, and field barley). The

pastures were irrigated and two hay crops were generally taken from

each of the three fields in the pasture each year. The Rockpile stress
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pasture was dominated by two major communities; the Pinus

ponderosa /Agropyron spicatum (ponderosa pine/bluebunch wheatgrass)

type occupied the slopes and ridgetops throughout the pasture; the

Poa pratensis-Melilotus officinalis (Kentucky bluegrass-yellow

sweetclover) communities were dominant in the draws and drainage

bottoms (Figure 4).

The Rockpile inciting pasture was a series of six small improved

pastures last planted 12 - 15 years ago to alfalfa, smooth brome, and

reed canary (Phalaris arundinacea) but has deteriorated greatly to

now include Salsola kali (Russian thistle) and Cirsium vulgare (bull

thistle). The small pastures are generally sub-irrigated and one

crop of hay has been taken annually from each.
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Selection of the Study Area
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Dietary ABPE has usually manifested itself several days after

cattle are moved from stress pastures to inciting pastures. With this

in mind, two upland range (stress) pastures and the two corresponding

improved fall (inciting) pastures were selected for study on the basis

of a past and continuing history of the inciting pasture producing

DABPE. One stress pasture and one inciting pasture were studied

on each ranch.

Plant Community Description

Delineation of plant communities on both the stress and inciting

pastures was accomplished in two stages. (1) Aerial photographs,

where available, were utilized to map gross topographic and vegeta-

tion characteristics and outstanding reference points such as roads

and fence lines. (2) The generalized outline maps that resulted were

refined to display individual plant communities by field inspection.

Communities with obvious, abrupt ecotones were traversed along the

perimeter and a scale model perimeter outline was generated from

compass headings and pacing for distance. Compass headings and

distances from discernible reference points on the generalized outline
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map to obvious points on the community boundary were determined.

Compass headings and distances from the reference points were used

to transfer the scale model community perimeter to the general out-

line map.

Communities without obvious boundaries were delineated by

sampling using the point transect method perpendicular to the sup-

posed ecotone from a point obviously within the community, across the

ecotone, and into the adjoining community (Figure 5). Several such

transects at short intervals along the supposed ecotone that were

sampled for species present and cover usually gave a relatively defi-

nite demarcation point (at which yellow markers were placed) and

allowed the worker to compass and pace the community boundary.

Since no broad ecotones or intergrades were recognized none were

mapped. The small area of ecotone that was included within each

community was not sampled and was not thought to create any sub-

stantial error.

Plant communities were named according to the accepted format

of naming the dominant tree and/or the dominant shrub and/or the

dominant grass or grasslike within each community (e.g. Pinus

ponderosa/Artemisia tridentata/Festuca idahoensis). Layers omitted

from the community name were absent or very poorly represented

within the community.
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Forage Characteristics

Sampling was undertaken on each of the two stress pastures

with a special effort to reflect conditions during the last 30 days the

cattle were on the pasture. Inciting pastures were sampled to reflect

conditions during the first ten days cattle were on the pasture or until

DABPE was detected.

Sampling was conducted within each plant community on each of

the stress and inciting pastures. Three statistics were recorded for

each species at each sample plot; percent cover as defined by Dayton

(1931), grams production, and utilization as a percent of production

were estimated by the ocular weight estimate technique of Pechanec
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and Pickford (1937). Samples were taken at ten pace (20 step) inter-

vals along randomly selected compass headings that extended across

the community. Care was taken to avoid ecotones and anomolies.

Every tenth plot was first estimated and then each species was clipped

and weighed and the initial estimate was adjusted to reflect the actual

production weight. Sample numbers within each community were

determined by Stein's two-stage test to insure that major dietary

constituents were adequately sampled. A major dietary constituent

was defined as any plant species comprising more than five percent of

the diet within that community. A 4.8 ft2 circular plot was used to

delineate all sample plots.

Green weight estimates were made in the field and samples of

each species were collected and weighed concurrently with the

sampling. The collected samples were oven dried and re-weighed to

determine dry weight by species for each community. Percent dry

matter was computed and the green weight field estimates were con-

verted to dry matter estimates.

Cattle Diets

Cattle diets were formulated on a segregated feeding group

basis for each of the five areas on the Izee stress pasture and each of

the six areas on the Rockpile stress pasture.
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Utilization estimates recorded as a percent of production in the

field were weighted by the production estimate on each plot (Smith

1968). An average grams utilization figure was computed for each

species on each community and converted to kilograms utilization per

hectare. Kilograms utilization for each species was computed for

each community within a segregated feeding group area. Kilograms

utilization by community for each species was summed across all

communities within each segregated feeding group area to obtain total

kilograms utilization for each species for each area. The totals of

each species were summed to obtain total utilization for each segre-

gated feeding group area. Percent diet was computed by:

total kg utilized (by species)
total kg utilized per area x 100 zz.- % diet

for each segregated feeding group area. Intake per animal per day on

each stress pasture was computed by:

total animal unit days
(2) total kg utilized - kg intake/day/animal .

Relative preference indices (RPI) for each species accounting for

more than one percent of the diet on an area were computed by:

(3)
percent in the diet - RPI .percent of total production

Delineation of Segregated
Feeding Group Territories

Cattle movements were closely observed throughout the daylight
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hours and as closely as possible at night with great care taken to

avoid interference with natural movements. Most of the cows on both

stress pastures had been on the same pasture at least one year pre-

viously and rapid segregation was apparent shortly after the cattle

were allowed access to the stress pastures. When grazing patterns

became fairly obvious (about two weeks) each apparently segregated

feeding group was assigned a color code and each individual cow

within each group was marked by using a Nelson Paint Company

Nelspot-007 paint-pellet marking pistol. Most marking was accom-

plished at or near watering areas and the remainder was done from

horseback. Close observation was continued after paint marking to

refine the segregated feeding group boundaries of each group, to

record overlap of feeding group territories, and to re-mark any

animals that changed groups or were members of more than one

group. Periodic remarking was found to be necessary to insure that

the color markings did not disappear from individuals. Boundaries

for each segregated feeding group were delineated on the community

maps and served as boundaries for pooling dietary information.

Documentation of the Incidence of DABPE

Cattle were closely observed beginning on the second day after

introduction to the inciting pasture. Diagnosis of DABPE was made

on the basis of clinical signs at the earliest possible date. In many
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cases the first sign noticed was an audible grunt or cough and the

animal standing with its head lowered and thrown forward. Cattle

determined to have contracted DABPE were reported to the owner as

soon as possible and assistance was provided to carry out the wishes

of the owner for treatment. Treatment in all cases where the animal

could be moved to a corral was to drylot the cow without feed for at

least 12 hours. In some cases an antihistamine drug was administered.

Records were kept for each animal that contracted DABPE to

include: (1) breed, (2) approximate age, (3) time of first diagnosis,

(4) feeding group identification, (5) treatment initiated, and (6) dura-

tion and outcome. During the 1975 season lung tissue samples were

observed to confirm the diagnosis for those animals that died.

Tree Canopy Cover and Age

Tree canopy cover was estimated by use of a series of ran-

domly selected point transects within each of the forested commu-

nities. Points were visual observations straight up from the point on

the ground and canopy cover was recorded as closed or open. The

observations were averaged to arrive at a percent canopy cover esti-

mate for each forest community. Tree ages were estimated from

averaging ten ages derived by using an increment bore within each

relatively even-aged tree stand.
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RESULTS AND DISCUSSION

The Izee Stress Pasture

The Izee stress pasture covered 386.8 hectares with 381.4

hectares (98.6 percent) grazed by cattle in 1974 and 1975. The pas-

ture was located on a generally north-facing slope with elevations

ranging from 1580 m at the northwestern corner to 1740 m in the south-

central portion of the pasture; mean elevation of the pasture was

about 1665 m. The east side of the pasture was abruptly divided into

three sections by deeply cleft draws that left steep northeast and

southwest-facing slopes. The central portion of the pasture was

generally on more gentle north and northeast-facing slopes. The

southern portion of the pasture was on steep to very steep, generally

north-facing slopes and the western side of the pasture was on a

moderate west-facing slope.

Eleven plant communities and one plant community complex were

identified and sampled on the Izee stress pasture (Figure 6). Three

groups were evident when kilograms dry matter production was

subjected to Duncan's new multiple range test (Table 1 and Appendix

Table 30). The plant community complex, Populus tremuloides /

Potentilla fruticosa/Poa pratensis (quaking aspen/shrubby cinquefoil/

Kentucky bluegrass) ranked highest in forage production during both



Figure 6. Plant communities on the Izee stress pasture (see following page for description).
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Figure 6. Plant communities of the Izee stress pasture.
la. Mountain big sagebrush/Idaho fescue (subdivision 1)
lb. Mountain big sagebrush/Idaho fescue (subdivision 2)
lc. Mountain big sagebrush/Idaho fescue (subdivision 3)
2. Douglas fir /elk sedge
3a. Ponderosa pine /Idaho fescue (subdivision 1)

3b. Ponderosa pine/Idaho fescue (subdivision 2)
3c. Ponderosa pine/Idaho fescue (subdivision 3)
3d. Ponderosa pine/Idaho fescue (subdivision 4)
4. Quaking aspen/shrubby cinquefoil/Kentucky bluegrass

(complex)

5. Ponderosa pine /bluebunch wheatgrass
6. Ponderosa pine /mountain big sagebrush/Idaho fescue
7. Mountain big sagebrush/bluebunch wheatgrass
8. Ponderosa pine/snowberry/elk sedge

9. Giant wildrye /Sandberg's bluegrass
10. Ponderosa pine/green rabbitbrush/Kentucky bluegrass
11. Curl leaf mountain mahogany/Idaho fescue

12. Rubber rabbitbrush/bluebunch wheatgrass
13a. Douglas fir/elk sedge (subdivision 1) (not used)

13b. Douglas fir/elk sedge (subdivision 2) (not used)

13c. Willow /Kentucky bluegrass (not used)

13d. Quaking aspen/meadow goldenrod (not used)

13e. Exposed rock (not used)



Table 1. Dry matter (DM) production of plant communities on the Izee stress pasture (kg/ha).

Community 1974 1975 Hectares

Quaking aspen/shrubby cinquefoil/Kentucky bluegrass (complex) 2228.3 2515.6 34.4
Ponderosa pine/snowberry/elk sedge 709.2 786.6 3.1
Douglas fir /elk sedge 620.8 659.6 89.8
Mountain big sagebrush/Idaho fescue (2)a 336.3 337.8 16.7
Mountain big sagebrush/bluebunch wheatgrass 324.6 373.4 10.3
Mountain big sagebrush/Idaho fescue (3) 320.8 422.0 9.9

Rubber rabbitbrush/bluebunch wheatgrass 297.6 350.2 1.3
Ponderosa pine/Idaho fescue (1) 244.0 264.9 25.3
Mountain big sagebrush/Idaho fescue (1) 227.2 370.7 119.3
Ponderosa pine/Idaho fescue (3) 202.5 285.3 12.8
Ponderosa pine /Idaho fescue (2) 200.9 224.1 2.6
Ponderosa pine/mountain big sagebrush/Idaho fescue 200.5 264.2 22.5
Ponderosa pine/Idaho fescue (4) 175.3 217.5 1.9
Ponderosa pine/bluebunch wheatgrass 169.1 213.3 23.9
Giant wildrye-Sandberg's bluegrass 128.3 149.0 3.4
Ponderosa pine/green rabbitbrush/Sandberg's bluegrass 85.0 95.9 2.3
Curlleaf mountain mahogany/Idaho fescue 68.0 72.4 2.0

aThe mountain big sagebrush/Idaho fescue community contained three subdivisions and the ponderosa
pine/Idaho fescue community contained four subdivisions based on percent cover and production of
Idaho fescue.
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years. The community complex occupied 31.3 hectares (9.0 percent)

of the pasture on the more moist west side. Two plant communities,

Pinus ponderosa/Symphoricarpos albus/Carex geyeri (ponderosa pine/

snowberry/elk sedge) and Pseudotsuga menziesii/Carex geyeri

(Douglas fir /elk sedge) ranked second and third in production on the

pasture during both years. The two communities occupied 92.9

hectares (24.4 percent) of the pasture on the southern and south-

western part of the pasture. The remaining plant communities on the

pasture were all significantly different when analyzed by Duncan's new

multiple range test and could not be grouped. There was significant

difference between the communities but it was graded to an extent that

no overall significant divisions could be made. These communities

occupied 254.2 hectares (66.6 percent) throughout the pasture and

were the driest communities on the pasture. (Appendix Tables 2-18

show percent cover, frequency, and kilograms dry matter production

for the Izee stress pasture communities.)

The Izee stress pasture was selectively logged in 1948. At

that time all large trees were removed. The trees remaining in the

overstory in the ponderosa pine dominant communities are young (less

than 80 years) and range from 13.5 to 18.0 m in height. Canopy

cover was estimated without the aid of mechanical devices and was

judged to be 35 - 50 percent. Douglas fir dominant communities in

the southern part of the pasture were judged to be 125-200 years old
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with heights ranging from 10.0 to 20.5 m. Canopy cover was judged

to be 15 30 percent.

Production was highly variable on each plant community between

the two years. Weather was thought to have contributed much to the

variability since the 1 November 1973 to 31 October 1974 precipita-

tion year was relatively dry for the area with 18. 9 cm precipitation.

The 1 November 1974 to 31 October 1975 precipitation year was slightly

higher than normal with 35.5 cm precipitation much of which came

as spring rain. The long term average annual precipitation as meas-

ured at Suplee, Oregon (the nearest weather station) is 30.1 cm.

During the 1974 grazing season the Izee stress pasture was

utilized by 61 cow-calf units for 50 days (3050 animal unit days, AUD)

for an average of 3.8 hectares per animal unit month, (AUM) or 0.1

hectares per AUD. Total dry matter production of herbaceous and

shrub material available for grazing was 181.3 metric tons of which

24.0 metric tons (13.2 percent) were utilized by cattle. The average

daily forage consumption was 7.9 kg per cow-calf unit.

During the 1975 grazing season the Izee stress pasture was

utilized by 252 cow-calf units for 46 days (11, 592 AUD) for an average

of 1.0 hectares per AUM or 0.03 hectares per AUD. Total dry matter

production of herbaceous and shrub material available for grazing was

257.2 metric tons of which 92.0 metric tons (35.8 percent) were
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utilized by cattle. The average daily forage consumption for the

pasture was 7.9 kg per cow-calf unit.

Utilization of forage by animals other than cattle was deter-

mined to be minimal.' Few deer summer in the area and no deer or

other large grazers were observed on the pasture during the time

cattle were on the stress pasture and rodent activity was negligible

on the area in both years.

In 1974 cattle were on the Izee stress pasture from 12 July to

31 August, Cattle were driven out of the pasture on the morning of

1 September, bunched with 100 head of cattle from another pasture,

and trailed about 14.5 km in 7.5 hours to the Izee inciting pasture.

Cattle were left to graze on the inciting pasture.

In 1975 cattle were on the Izee stress pasture from 21 July to

4 September. Cattle were driven out of the pasture on 5 September

and trailed about 6.5 km in 3.5 hours. On 6 September the cattle

were trailed the remaining 7.9 km to the izee inciting pasture in

5.5 hours, allowed to graze for one hour and drylotted for the night.

Five segregated feeding groups of cattle were observed on the

Izee stress pasture in 1974. Cattle were paint marked on the hip to

identify each animal with the feeding group to which it belonged.

Marking was begun 20 days before the cattle were moved to the

inciting pasture and was completed 15 days before moving. Thirteen

cows were identified and marked as belonging to the segregated feeding
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group on area I, three on area II, twelve on area III, thirteen on area

IV, and twenty cows were marked as belonging to the segregated feed-

ing group on area V (Figure 7).

In 1975 the same five segregated feeding areas were found to

exist. Cattle were marked on the neck beginning 30 days before

moving to the inciting pasture and marking continued until one day

before moving. During the 30 days of marking 76 cows were marked

as belonging to the segregated feeding group on area I, six on area II,

fourteen on area III, thirteen on area IV, and 143 cows were marked

as belonging to the segregated feeding group on area V.

Each of the segregated feeding group areas within the pasture

contained either a natural watering source or an improved spring

with a watering trough. Water in areas I and V was available from

Flat Creek and an unnamed tributary of Flat Creek respectively with-

out watering troughs. Water on areas II, III, and IV was available

at watering troughs each supplied with water from a boxed and fenced

spring.

There was no internal fencing within the pasture except on

area I where the pasture was divided roughly in half by an old fence.

The only gate in that fence was left open and there were several

breaks along the length of the fence that provided unlimited access on

either side. The segregated feeding group boundaries, therefore, were

thought to be natural rather than imposed on the Izee stress pasture.



Figure 7. Segregated feeding group areas on the Izee stress pasture.
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Ridgetops or steep slopes were the most common boundaries and

occurred in all cases except between areas III and V where the

boundary was located about midway up a moderately steep, open

slope. Movement from one area to another was not found to occur

after cattle were marked. Cattle movements were observed through-

out the grazing period on a day-to-day basis and at all hours of the day

and night on a spot check basis.

Cattle diets for the two years were computed on the basis of the

five segregated feeding group areas. Seven forage species were very

important dietary constituents on the pasture. Idaho fescue con-

tributed at least one percent of the diet on each of the five areas and

was very important in both 1974 and 1975 on areas II and III where it

accounted for 35 - 60 percent of the diet (Tables 3 and 4). Kentucky

bluegrass was important on areas I and V where it accounted for

76 96 percent of the diet in both years (Tables 2 and 6). Elk sedge

provided an important part of the diet on area II in both years and pro-

vided 73 76 percent of the diet on area IV in both years (Tables 3

and 5). Bluebunch wheatgrass provided about 25 percent of the diet on

area II in both years and was important on area III during both years

(Tables 3 and 4). Pinegrass was important on area III especially

during the 1974 grazing season (Table 4).

Kentucky bluegrass was a preferred species, where available,

probably due to its higher moisture content relative to other species



Table 2, Diet and dry matter production and utilization by plant community on area I of the Izee
stress pasture.

Community Area
(ha)

%

Total

1974 1975
Production Utilization Production Utilization

(kg)
Ponderosa pine/

Idaho fescue (1)a 20.3 36.5 4, 752.9 192.2 4,206.5 320.8

Ponderosa pine/
Idaho fescue (2) 2.6 4.7 542.7 22.8 572.1 45.2

Ponderosa pine/
Idaho fescue (3) 4.0 7.2 781.5 27.8 1, 120.2 91.7

Mountain big sagebrush/
Idaho fescue (1) 3. 9 7.1 848.0 37.7 1, 453.5 123.4

Mountain big sagebrush/
Idaho fescue (2) 9.9 17.8 3,183.3 104.1 4,191.3 376.7

Mountain big sagebrush/
Idaho fescue (3) 4.7 8.5 1,586.2 43.5 1,644.4 121.9

Curl leaf mountain mahogany/
Idaho fescue 1.4 2.5 95.0 10.2 101.1 19.6

Shrubby cinquefoil/
Kentucky bluegrass 6.6 11.9 14,259.5 1,618.9 23, 085.9 19, 777.1

Ponderosa pine/
Agropyron spicatum 2.1 3.8 388.7 22.6 556.2 39.4

Total 55.5 100.0 26,437.7 2, 079.8 36, 931.2 20.915.8

Average utilization 7.8% 56.6%

(Continued on next page)



Table 2. (Continued)

Species 1974 1975
% Diet RPI % Diet RPI

Kentucky bluegrass (Poa pratensis) 76.2 1.41 94.4 1. 52
Idaho fescue (Festuca idahoensis) 15.7 0.37 4.5 0. 17
American vetch (Vicia americana var. truncates) 2.8 1.07 T
Bluebunch wheatgrass (Agropyron spicatum) 1.7 0.67 T

bGiant wildrye (Elymus cinereus) T
Smooth brome (Bromus inermis) T T
Sandberg's bluegrass (Poa sandbergii) T T
Squirreltail (Sitanion hystrix) T T
Elk sedge (Carex geyeri) T T
Sweep's brush (Luzula campestris var. multiflora) T
Broadleaf lupine (Lupinus latifolius) T T
Common dandelion (Taraxacum officinale) T T
Wyeth buckwheat (Eriogonum heracleoides) T T
Cushion buckwheat (Eriogonum ovalifolium) T
Western yarrow (Achillea millefolium ssp. lanulosa) T T
Western hawksbeard (Crepis occidentalis) T T
Willow (Salix spp.) T T
Shrubby cinquefoil (Potentilla fruticosa) T T
Snowberry (Symphoricarpos albus) T
Bitterbrush (Purshia tridentata) T
Arrowleaf balsamroot (Balsamorhiza sagittata) T T
Prairie junegrass (Koeleria cristata) - T
Pinegrass (Calamagrostis rubescens) T
Smooth scouring rush (Equisetum laevigatum) - T

aThe ponderosa pine/Idaho fescue community was subdivided into four communities and the mountain
big sagebrush/Idaho fescue was subdivided into three communities both on the basis of percent cover

band production of Idaho fescue.
T indicates the species was present in the diet at a level below one percent.



Table 3. Diet and dry matter production and utilization by plant community on area II of the Izee
stress pasture.

Community Area
(ha)

%
Total

1974 1975
Production Utilization Production Utilization

Ponderosa pine/
Idaho fescue (1) 5.1 8.1 1,187.6 48.1 1,338.0 87.0

Ponderosa pine/
mountain big sagebrush/
Idaho fescue 22.5 35.8 4,486.7 171.3 4,889.5 386.5

Douglas fir /elk sedge 8.0 12.7 4,813.6 222.3 5,186.0 264.4

Mountain big sagebrush/
Idaho fescue 1.4 2.2 304.1 12.8 521.4 44.3

Ponderosa pine/green
rabbitbrush/Sandberg's
bluegrass 2.3 3.6 193.8 11.8 218.6 28.3

Rubber rabbitbrush/
bluebunch wheatgrass 1.3 2.1 376.3 13.2 500.7 45.3

Curlleaf mountain mahogany/
Idaho fescue 0.6 1.0 182.6 9.0 215.2 14.5

Ponderosa pine/
bluebunch wheatgrass 21.8 34.5 3,745.2 162.4 4,656.2 374.3

Total 62.9 100.0 15,289.9 650.8 17,525.7 1,244.4

% Utilization 4.3 7.1

(Continued on next page)



Table 3. (Continued)

Species 1974 1975
o Diet RPI o Diet RPI

Idaho fescue (Festuca idahoensis) 34.6 1. 17 38.3 1.23
Bluebunch wheatgrass (Agropyron spicatum) 23.3 0.96 30.0 1.25
Elk sedge (Carex geyeri) 27.2 0. 96 18.9 0.78
Sandberg's bluegrass (Poa sandbergii) 3.0 2.21 4.5 1.57
Pinegrass (Calamagrostis rubescens) 6. 7 2. 23 1. 2 0.87
Wyeth buckwheat (Eriogonum heracleoides) 1.6 0.70 3.0 0.78
Western yarrow (Achillea millefolium ssp. lanulosa) 1. 1 O. 36 T
Broadleaf lupine (Lupinus latifolius) T 2.1 1.36

Prairie junegrass (Koeleria cristata)
Heartleaf arnica (Arnica cordifolia)
Common dandelion (Taraxacum officinale)
Sneezeweed (Helenium autumnale var. montanum)
American vetch (Vicia americana var. truncata)
Meadow goldenrod (Solidago canadensis var. salebrosa)



Table 4. Diet and dry matter production and utilization by plant community on area III of the Izee stress pasture.

Community
Area
(ha) Total

1974' ' ' ' ' 1975

Production
(kg)

Utilization
(kg)

Production
(kg)

Utilization
(kg)

Ponderosa pine/Idaho fescue (3) 8. 8 10. 3 1, 735. 1 61.8 1, 829.0 139.5

Mountain big sagebrush/Idaho fescue (1) 63.0 73. 6 13,640.8 709. 5 23, 382.5 1, 985.5

Mountain big sagebrush/bluebunch wheatgrass 10. 3 12.0 3, 462. 9 127. 1 4, 359. 1 391. 7

Giant wildrye-Sandberg's bluegrass 3.4 4. 1 441.1 32. 3 512. 1 61. 6

Total 85.5 100.0 19, 279. 9 930. 7 30, 082.7 2,578. 3

% Utilization 4.8 8.6

1974 1975
Species % Diet RPI % Diet RPI

Idaho fescue (Festuca idahoensis) 38. 2 0. 96

0. 56

3 1, 55

American vetch (Vicia americana var. truncata) 25. 2
18. 6

2. 39 1, 26

Sandberg's bluegrass (pa sandbergii) 5. 92 1.59

Bluebunch wheatgrass (A gropyron spicatum) 10. 9 0. 95 1. 22

Wyeth buckwheat (Eriogonum heracleoides) 5.5 3. S2

Giant wildrye (Elymus cinereus) 1. 2 1. 06 T -

Prairie junegrass (Koeleria cristata) T

Pinegrass (Calamagrostis rubescens) T

Elk sedge (Carex geyeri) T T

Broadleaf lupine (Lupinus latifolius) - T

Western hawksbeard (Crepis occidentalis) T

Arrowleaf balsamroot (Balsamorhiza sagittata) - T

Western yarrow (Achillea millefolium ssp. lanulosa) T



Table 5. Diet and dry matter production and utilization by plant community on area IV of the Izee stress pasture.

Community
Area
(ha) Total

1974 1975

Production
(kg)

Utilization
(kg)

Production
(kg)

Utilization
(kg)

Douglas fir/elk sedge 81.8 89.7 49, 260. 6 2, 2 74.8 52, 708.5 2, 710.8

Mountain big sagebrush/Idaho fescue 9.4 10. 3 2, 038.6 111.4 3, 490.5 296. 7

Total

% Utilization

91. 2 100.0 51, 299. 2

4.7

2, 386. 2 56, 199.0

5.4

3, 007.5

Species
1974 1975

% Diet RPI % Diet RPI

Elk sedge (Carex geyeri)
72,

0. 94 75. 7 1, 00

Pinegrass (Calamagrostis rubescens) 1818.6 2.05 5. 1 1.15

Meadow goldenrod (Solidago canadensis var. salebrosa) 2. 6 2. 89 T -

Idaho fescue (Festuca idahoensis) 1. 9 0. 98 7. 1 2.53

American vetch (Vicia americana var. truncata) 1. 2 2. 51 1. 4 2.02

Broadleaf lupine (Lupinus latifolius) 8. 2 1. 77

Bluebunch wheatgrass (Agropyron spicatum) T T

Prairie junegrass (Koeleria cristata) T

Sandberg's bluegrass (E.29.. sandbergii) T T

Wyeth buckwheat (Eriogonum heracleoides) T T

Western yarrow (Achillea millefolium ssp. lanulosa) T T

Sneezeweed (Helenium, autumnale var. montanum) T T

Bitterbrush (Purshia tridentata) T -



Table 6. Diet and dry matter production and utilization by plant community on area V of the Izee
stress pasture.

Community
Area
(ha) Total

1974 1975
Production Utilization

(kg) (kg)
Production Utilization

(kg) (kg)

Ponderosa pine/
Idaho fescue (4) 1.9 2.2 361.2 14.3 408.5 32.3

Mountain big sagebrush/
Idaho fescue (1) 41.6 48.2 8,996.7 458.8 15,410.5 1,309.5

Mountain big sagebrush/
Idaho fescue (3) 12.0 13.9 4,051.6 125.3 4,900.4 311.3

Ponderosa pine /snowberry/
elk sedge 3.1 3.6 2,143.9 67.0 2,453.2 154.9

Quaking as pen /shrubby
cinquefoil/Kentucky bluegrass 27.7 32.1 59,922.7 17,236.8 93,282.1 62,455.0

Total 86.3 100.0 75,476.1 17,902.2 116,454.7 64,263.0

% Utilization 23.7 55.2

(Continued on next page)



Table 6. (Continued)

Species % Diet RPI % Diet RPI

Kentucky bluegrass (Poa pratensis) 96.3 1.25 95.6 1.24
Idaho fescue (Festuca idahoensis) 1.4 0. 16 1.8 0.22
American vetch (Vicia americana var. truncata) 1.0 0.71 T

Bluebunch. wheatgrass (Agropyron spicatum) T T
Elk sedge (Carex geyeri) T T
Pinegrass (Calamagrostis rubescens) T T
Prairie junegrass (Koeleria cristata) T T
Smooth brome (Bromus inermis) T T
Sweep's brush (Luzula campestris var. multiflora) T
Wyeth buckwheat (Eriogonum heracleoides) T T
Western yarrow (Achilea millefolium ssp. lanulosa) T T
Broadleaf lupine (Lupinus latifolius) T T
Common dandelion (Taraxacum officinale) T T
Arrowleaf balsamroot (Balsamorhiza sagittata) T
Western hawksbeard (Crepis ocCidentalis) T T
Fewflowered meadowrue (Thalictrum sparsiflorum) T
Smooth scouring rush (Equisetum laevigatum) T

Bull thistle (Cirsium vulgare) T

Bitterbrush (Purshia tridentata) T -

Shrubby cinquefoil (Potentilla fruticosa) T T
Willow (Salix spp.) T

l710
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(Table 7). In those areas where American vetch, occurred in suffi-

cient quantity to make up an appreciable percentage of the diet, the

Relative Preference Index (RPI) value associated with the legume

showed it to be a preferred species. On area III the RPI of 5.92 for

Sandberg's bluegrass in 1974 was the highest of all RPI values on the

pasture for both years. The giant wildrye-Sandberg's bluegrass

community in area III was the most moist on the area and near the

watering station which may account for the high value. Wyeth buck-

wheat also had a high RPI in area III in 1974. Most of this species

was located on the mountain big sagebrush/Idaho fescue communities

on the area and the high RPI may have been due to the relatively low

palatability of the other available forage species on that area.

When the average intake of 7.9 kg dry matter ((DM) /cow /day

for 1974 and 7.9 kg DM/cow/day for 1975 was compared to the number

of cattle marked on each area an apparent discrepancy was noted

(Table 8). The discrepancy on areas III and V seems the most obvious

where there was a relatively large forage utilization deficit on area

III when the average daily intake was multiplied by the number of

AUDs (the number of cows marked X the number of days on the area).

On area V there was a forage surplus for the period when the average

daily intake was multiplied by the number of AUDs.

Several possible explanations of this discrepancy have been

explored but no completely satisfactory answer was found. (1) Cattle



52

Table 7. Percent dry matter of dietary species on the Izee stress
pasture.

Species Area
II III IV

Kentucky bluegrass 61.2

1974

- 67.6
Idaho fescue 82.7 83.4 84.7 83.1 84.2
American vetch 84.6 85.8 82.0 80.5
Bluebunch wheatgrass 86.1 85.3 86.8
Elk sedge 84.5 - 82.2
Sandberg's bluegrass 93.1 94.2
Pinegrass 89.4 - 84.6
Wyeth buckwheat 88.1 87.4
Meadow goldenrod - - - 74.6
Broadleaf lupine - 79.1
Western yarrow 84.2
Giant wildrye 89.1

1975

Kentucky bluegrass 62.5 68.1
Idaho fescue 83.2 82.8 86.1 84.3 82.2
American vetch 83.9 85.2 83.1 81.0
Bluebunch wheatgrass 85.8 85.1 87.0
Elk sedge 83.3 81.7
Sandberg's bluegrass 89.6 93.7
Pinegrass 84.6 81.2
Wyeth buckwheat 86.3 86.5 -
Meadow goldenrod - - 68.2 _

Broadleaf lupine - 84.6 81.4



Table 8. Comparison of estimated utilization and the number of cattle marked on the Izee stress
pasture, by segregated feeding group area.

1974 197 5

Segregated
group
area

Total
utilizationa

(kg)

Utilization
necessary for
marked cowsb

(kg)
Forage
statusc

Total
utilizationa

(kg)

I 2, 080 5, 012 deficit 20, 916

II 651 1, 178 deficit 1, 244

III 931 4, 710 deficit 2, 578

IV 2, 386 5, 103 deficit 3, 008

V 17, 802 7, 850 surplus 64, 263

Utilization
necessary for
marked cowsb

(kg)
Forage
statusc

27, 758 deficit
2, 191 deficit

5, 113 deficit
4, 748 deficit

52, 229 surplus

aUtilization of forage (kg DM) on the area for the grazing period (50 days in 1974 and 46 days in 1975)
based on average total intake.

b Utilization (kg DM) required to meet the average intake for cattle marked on each area for the
grazing period.

Forage status after subtracting estimated utilization by marked cattle (b) from total utilization (a).
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are introduced onto the Izee stress pasture through gates leading into

area V and area I. It appears likely that cattle tended to stay

especially on area V longer than was thought and/or moved back and

forth across the boundary between area V and III. It also appeared

that areas I and V were the first to be occupied, areas II and IV were

occupied later, and area III was the last to be occupied. Area III was

the most open and dry area on the pasture which may have contributed

to it being the last occupied by cattle. (2) It is possible that un-

observed movement between areas took place. However, after cattle

were marked no cattle from one area were observed on another area

in 1974 and only five cattle were observed to have crossed area

boundaries in 1975. (3) Sampling error for utilization determination

was a possibility and the ocular weight estimate technique has

several intrinsic problems that may be a source of error (Smith

1968). Sampling error, however, was not clear since the same

relative discrepancy appeared during both years with a large differ-

ence in the number of cattle on the stress pasture and a correspond-

ingly large difference in utilization on the pasture. (4) It is possible

that the boundary between areas III and V was misplaced in both years

and that it should have actually been placed farther west. (5) The

most satisfactory explanation may be that the discrepancy was caused

by a combination of the above listed possibilities or by a combination

of the above plus other unknown factors.
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The Izee Inciting Pasture

The Izee inciting pasture occupied 31.8 hectares on the flood-

plain of the south fork of the John Day River and on a bench 5-20 m

above the river floodplain (Figure 8). The floodplain fields of the

pasture were sub-irrigated via ditches on the perimeter of each field

and the bench pasture was sprinkler irrigated. In 1974 Ranger alfalfa,

Kentucky bluegrass, reed canarygrass, and common timothy accounted

for most of the diet (Table 9). In 1975 the bench field and the larger

of the two floodplain fields were replanted and the diet was composed

mostly of Ranger alfalfa, Manchur smooth brome, field barley, and

reed canarygrass (Table 9). (Appendix Tables 18 and 20 show per-

cent cover, frequency, and kilograms dry matter production for the

Izee inciting pasture.)

Two cuttings of hay have been removed from the inciting pasture

each year. The first cutting was taken in mid-July and the second

usually about the last week in August. In 1975 two cuttings were taken

from the sub-irrigated fields and one cutting was taken at the end of

August from the bench, sprinkler irrigated field.

In 1974, 161 cow-calf units entered the Izee inciting pasture.

All calves and 76 cows (none with visible paint markings) were

removed from the pasture on the second day after entry onto the

pasture (3 September) and placed on a similar pasture about 0.5 km



Figure 8. The Izee inciting pasture.



Table 9. Diet and dry matter production and utilization by field on the Izee inciting pasture.

Community
Area
(ha) Total

1974 1975
Production

(kg)
Utilization

(kg)
Production

(kg)
Utilization

(kg)

Alfalfa/smooth brome (1)
Alfalfa/ smooth brome ( 2)
Alfalfa/ smooth brome (3)

Total

% Utilization

14. 1

5.0
12. 7

44.4
15. 7 -
39. 9

29,
15,

50,

363.7
092.3
140 5?

9.0

5,
1,

1

699.8
315.5
464.5

80, 593.4
16, 741.2
68, 171.4

34.8

27, 829.7
4, 877.6

24 871. 1

31.8 100.0

------
94, 596.5 8, 479.8 165,506.0 57,578. 4

Species
1974 1975

% Diet

47.0
2. 0

26. 6

RPI

2.60
0. 73
0.49

% Diet

50.0
37. 1

1. 9

RPI

1.08
0. 99
0. 90

Alfalfa (Medicago sativa)
Smooth brome (romus inermis)
Kentucky bluegrass (Poa pratensis)
Barley (Hordeum sp. ) T - 5.4 0.68
Reed canarygrass (Phalaris arundinacea) 9.5 0. 96 5. 4 0. 98
Common timothy (Phleum pratense) 6. 7 1.63 T
Orchardgrass (Dactylis glomerata) 4. 9 0. 98 T
Common dandelion (Taraxacum officinale) 3. 2 0.65 T
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from the inciting pasture; 85 cows remained on the inciting pasture.

On the fifth day (5 September) 11 cows showed signs of DABPE and

were removed from the pasture. By the afternoon of the sixth day

19 additional cows showed signs of DABPE. Eighteen were removed

from the pasture and one died on the pasture. On the seventh day

three more cows showed signs of DABPE; two died on the pasture and

one was removed from the pasture. On the sixth day a hereford cow

with signs of DABPE was sacrificed by Dr. E. O. Dickinson (Oregon

State University Department of Veterinary Medicine) and tissue

samples, rumen fluid, and blood plasma were collected for laboratory

analysis. In all, over a three day period, 32 of the 85 cows on the

inciting pasture (29 hereford, two angus x hereford, and one charolais

x hereford) showed signs of DABPE. The signs varied from very

slight to severe.

Cows with signs of DABPE that were removed alive from the

inciting pasture were given good quality hay, taken from the inciting

pasture, free choice and given free access to water. Seven of the 32

cows with DABPE signs died. Three died on the pasture and four died

after being moved off the pasture and into a drylot corral.

Of the 32 cows with DABPE seven were marked as having come

from area V on the stress pasture and two were marked as having

come from area I. No paint marks were discernible on any of the

remaining 23 cows with DABPE. (A later close check of all cows
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revealed only one remaining paint mark.) Of the seven cows that died,

two were from area V and one was from area I. The cow sacrificed

by Dr. Dickinson was from the area V group. Breeds of the seven

cows that died were; five hereford, one angus x hereford, and one

charolais x hereford. All were 9- 12 years old except the charolais

x hereford which was five or six years old. None of the 76 cows

removed on the second day showed signs of DABPE.

Two errors were committed in the cattle marking program.

The first was that the paint used to mark segregated feeding groups

did not remain visible on the animals and the stress pasture area

from which the animal came could not always be identified. The

second was that the group of 100 cows that were mixed with the cattle

from the stress pasture at moving time in 1974 were not paint

marked. It was only possible, therefore, to conclude that the disease

was produced in 37 percent of the cattle on the inciting pasture (32 of

85) in 1974 and that 22 percent of the cows showing DABPE signs died.

There was no way to know where 23 of the 32 sick animals grazed

immediately prior to moving to the inciting pasture in 1974.

In 1975, 252 cows, most with calves, entered the Izee inciting

pasture. The protein, energy, and mineral supplement PMS had been

offered free choice on each area of the stress pasture for two weeks

before moving. Cattle were allowed to graze only one hour on the

inciting pasture before being drylotted for the night on the day of entry



60

to the inciting pasture. On 7 September (the day after entry) the

cattle were given hay, taken one week before from the same inciting

pasture, free choice at 7:30 AM and allowed to graze the inciting

pasture for two hours beginning at 3:30 PM. On 8 September calves

were weaned and 27 replacement heifers also removed from the group.

Hay was offered free choice again and the cattle were allowed to graze

the inciting pasture for 2.5 hours. On 9 and 10 September hay was

offered in the early morning and the cattle were allowed to graze the

inciting pasture for 3.5 hours each day in the afternoon. The cattle

were returned to the drylot on the evening of 10 September and at

about 10:00 AM on 11 September they were turned out on the inciting

pasture (without hay offered first) and left on the pasture. No signs

of DABPE were seen.

The Rockpile Stress Pasture

The Rockpile stress pasture covered 1,347.1 hectares with

565.1 hectares (41.9 percent) grazed by cattle in 1974 and 1975. The

pasture was separated into two large units with 398.7 hectares

grazed in the larger and 166.4 hectares grazed in the smaller of the

two units (Figure 9). The pasture was located in the canyon of the

south fork of the John Day River and in the two deeply cleft canyons of

Martin Creek and Wind Creek, both tributaries of the south fork of the

John Day River. Elevations on the pasture varied from 1150 m on the
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Figure 9. Plant communities on the Rockpile stress pasture (see following page for description
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Figure 9. Plant communities of the Rockpile stress pasture.

1. Ponderosa pine /bluebunch wheatgrass

2. Ponderosa pine/rubber rabbitbrush/bluebunch wheatgrass

3. Willow/Kentucky bluegrass

4. Kentucky bluegrass /yellow sweetclover

5. Western juniper/bitterbrush/bluebunch wheatgrass
6. Western juniper /bitterbrush/bluebunch wheatgrass

(not used)

7. Douglas fir/rubber rabbitbrush/bluebunch wheatgrass
(not used)

8. Ponderosa pine/rubber rabbitbrush/bluebunch wheatgrass
(not used)
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floor of the canyon of the south fork to 1600 m on the ridges above

Martin Creek. Most grazing activity was recorded at the 1150 m to

1300 m level. Canyon walls on the south fork were generally east and

west-facing with steep to extremely steep (60 0 -90 o ) slopes. Canyon

walls on Martin Creek and Wind Creek were generally east and west-

facing on the upper reaches and north and south-facing on the lower

reaches of the two creeks. The pasture lies on the west side of the

south fork of the John Day River and tends to have an overall east-

facing aspect. There is little flat or gently sloping ground on any of

the areas of the pasture and exposed rock from uplifting and tilting

restricts much of the area from use by cattle.

Five plant communities were identified and sampled on the

Rockpile stress pasture (Table 10). The Melilotus officinalis/Poa

pratensis (yellow sweetclover/Kentucky bluegrass) community was

highest in production during both years. It occupied 37.2 hectares

(6. 6 percent) of the pasture on the bottoms of each drainage. The

Salix spp. /Melilotus officinalis /Poa pratensis (willow /yellow sweet-

clover/Kentucky bluegrass) community was divided into two sub-units

based on percent cover and production of Kentucky bluegrass. The

two sub-units ranked second in production during both years. They

occupied 26.4 hectares (4.7 percent) of the pasture along the bottoms

of each drainage. The three remaining communities were all upland

communities and ranked lowest in production during both years. The



Table 10. Dry matter production of plant communities on the Rockpile stress pasture (kg/ha).

Community 1974 1975 Hectares

Yellow sweetclover /Kentucky bluegrass 567.5 701.3 37.2

Willow/yellow sweetclover /Kentucky bluegrass (2)a 377.3 481.3 12. 5

Willow/yellow sweetclover/Kentucky bluegrass (1) 332.8 377.4 13.9

Ponderosa pine/rubber rabbitbrush/bluebunch. wheatgrass (1) 280.2 314.4 104.9

Ponderosa pine /bluebunch wheatgrass 276.1 338.5 159. 3

Western juniper/bitterbrush/bluebunch wheatgrass 255.1 310.5 64.0

Ponderosa pine/rubber rabbitbrush/bluebunch wheatgrass (2) 250.2 289.8 84.8

Ponderosa pine/rubber rabbitbrush/bluebunch wheatgrass (3) 244.4 292.9 88. 5

aThe willow/yellow sweetclover/Kentucky bluegrass community was subdivided into two units and the
ponderosa pine/rubber rabbitbrush/bluebunch wheatgrass community was subdivided into three groups;
the first based on percent cover and production of Kentucky bluegrass and the second based on percent
cover and production of bluebunch wheatgrass.
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Pinus ponderosa/Chrysothamnus nauseosus/Agropyron spicatum

(ponderosa pine/rubber rabbitbrush/bluebunch wheatgrass) community

was found to have three subdivisions based on percent cover and pro-

duction of bluebunch wheatgrass. It occupied 278.2 hectares (49.2

percent) of the pasture on steep slopes. The Pinus ponderosa/

Agropyron spicatum (ponderosa pine/bluebunch wheatgrass) com-

munity and the Juniperus occidentalis/Purshia tridentata/Agropyron

spicatum (western juniper /bitterbrush/bluebuncb. wheatgrass) com-

munity occupied 223.3 hectares (39.5 percent) of the pasture also on

the steep upland sites. (Appendix Tables 21 to 28 provide a data

summary for the communities of the Rockpile stress pasture.)

Timbered sites on the Rockpile stress pasture have been

selectively logged at irregular intervals throughout the past 20 years.

A few scattered old douglas fir trees still stand in draws difficult to

log. By 1974 most of the larger ponderosa pine trees had been

removed. In 1975 the remaining large ponderosa pines were removed

along with a small number of smaller (25.0 to 30.5 cm diameter)

ponderosa pine trees. The result was that tree canopy cover in the

pine containing communities was very low (estimated at 3 -5 percent)

and douglas fir was practically nonexistent. The remaining ponderosa

pine trees were young to medium in age (70-150 years) and ranged

from 12.0 to 19.0 m in height.
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Production on all pastures was greater in 1975 than in 1974 and,

as on the Izee stress pasture, was thought to be due to the very dry

conditions in 1974. Precipitation on the Rockpile study area was 17.9

cm for the 1 November 1973 to 31 October 1974 period. Precipitation

on the area for the 1 November 1974 to 31 October 1975 period was

32.6 cm. The long term average annual precipitation as measured at

Dayville, Oregon (the nearest weather station) was 28.8 cm.

In 1974 the Rockpile stress pasture was utilized by 64 cow-calf

units for 87 days (5568 AUD) for an average of 3.0 hectares per AUM

or 0.1 hectares per AUD. Total dry matter production of herbaceous

and shrub material available for grazing was 160.5 metric tons of

which 42.7 metric tons (26.6 percent) were utilized by cattle. The

average daily forage consumption was 7.7 kg per cow-calf unit.

During the 1975 grazing season the Rockpile stress pasture was

utilized by 76 cow-calf units for 85 days (7720 AUD) for an average of

2.4 hectares per AUM or 0.1 hectares per AUD. Total dry matter

production of herbaceous and shrub material available for grazing was

189.7 metric tons of which 46.4 metric tons (24.4 percent) were

utilized by cattle. The average daily forage consumption was 7.2 kg

per cow-calf unit.

Utilization of forage by animals other than cattle was determined

to be minimal. Several deer were observed on the stress pasture

during the time cattle were using the area; however, the number was
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small (4-5) and rodent activity was negligible during both years.

Six segregated feeding groups of cattle were observed on the

pasture in 1974. Cattle were paint marked on the neck to identify

each animal with the feeding group to which it belonged. Marking was

begun 30 days before the cattle were moved to the inciting pasture and

remarking to avoid loss of marks was continued up to the day of

moving. During the period the cattle were marked, two cows and

calves migrated from the group in area I to the group in area II.

They were remarked as belonging to the group on area II about 20

days before moving to the stress pasture. Nine cows were identified

and marked as belonging to the segregated feeding group on area I,

21 on area II, 5 on area III, 7 on area IV, 6 on area V, and 16 cows

were marked as belonging to the segregated feeding group on area VI

(Figure 10).

In 1975 the same six segregated feeding group areas were found

to exist by the end of the grazing season. Cattle were again marked

on the neck beginning 30 days before moving to the inciting pasture

and marking was continued until the day of moving. No cattle were

observed to have migrated from one area to another. Twelve cows

were identified and marked as belonging to the segregated feeding

group on area I, 20 on area II, 8 on area III, 1Q on area IV, 11 on

area V, and 15 cows were marked as belonging to the segregated

feeding group on area VI.
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Figure 10. Segregated feeding group areas on the Rockpile stress pasture.
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Each of the segregated feeding group areas within the pasture

contained an active stream or creek. Water for areas I and II was

supplied by the south fork of the John Day River. Water on areas III

and IV was supplied by Martin Creek and water on areas V and VI was

available from Wind Creek. No watering troughs or other watering

developments were used.

The interior fencing within the Rockpile stress pasture has not

been maintained for many years and numerous breaks and open gates

allow cattle free access within the pasture. The greatest deterrent

to cattle movements on the pasture was the many natural barriers

formed by rock outcrops and faces. Cattle on areas I and II were

effectively isolated from the other areas except through a water-gap

across the south fork between area II and the Rockpile inciting

pasture. Several cattle were found to be on the inciting pasture early

in the grazing period during each year and were trailed to area IV as

soon as they were noticed. After marking had begun there were no

such movements either in 1974 or 1975. Segregated feeding group

boundaries were not divided by obvious topographic features within the

three drainages. Between the drainages, natural rock outcrops and

faces restricted movement except between areas IV and V where a

sharp ridgetop signified the boundary. Cattle movements were

observed regularly throughout the grazing period with several night

observations on each boundary during each year.
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Cattle diets for the two years were computed on the basis of

the six segregated feeding group areas. Three forage species were

important dietary constituents on the pasture. Bluebunch wheatgrass

accounted for 20 - 75 percent of the diet and was the most abundant

species; RPI values (0.4-1.2) indicated, however, that it was not

necessarily a preferred species. Kentucky bluegrass accounted for

13 - 55 percent of the diet and in most cases rated an RPI of about

2.0. Yellow sweetclover was the most preferred species on the

pasture with RPI ranging from 1,4 4.0; it accounted for about 6 18

percent of the diet even though it was present in relatively low

abundance (Tables 11 to 16). In most cases the RPI values seemed to

be related to the more moist nature of Kentucky bluegrass and yellow

sweetclover on the bottomland areas (Table 17). Idaho fescue,

although only a minor dietary constituent wherever present, showed

RPI values usually above 1.0 and as high as 3.06 on area V in 1974.

Percent dry matter in Idaho fescue and bluebunch wheatgra,ss was

similar as was the apparent time of use. The low abundance of

Idaho fescue may have led to an overestimation of utilization during

sampling or cattle may have actually preferred the species on area

V in 1974.

Average pasture-wide utilization comparisons, unlike the Izee

stress pasture, were well within utilized forage estimates. When the

pasture-wide utilization figure is applied to the number of cattle



Table 11. Diet and dry matter production and utilization by plant community on area I of the Rockpile stress pasture.

Community
Area
(ha)

ox,

Total

1974 1975

Production
(kg)

Utilization
(kg)

Production Utilization

Western juniper/bitterbrush/
bluebunch wheatgrass (1) 21.1 50.5 5, 385. 2 617.4 6,554.6 838. 8

Yellow sweetclover/ Kentucky bluegrass 8.9 21.4 5, 072. 1 3, 884.9 6, 268.0 4, 769. 6
Ponderosa pine/bluebunch wheatgrass 11.7 28.1 3 098. 1 393.6 3 551.6 568.3

Total 41.7 100.0 13, 555.4 4, 895.9 16, 374. 2 6, 176. 7

% Utilization 36.1 37.7

Species
1974 1975

% Diet RPI % Diet RPI

Kentucky bluegrass (1)22. pratensis) 53.6 2.14 52.7 2,01
Bluebunch wheatgrass (Agropyron spicatum) 19.6 0.46 21.4 0.49
Yellow sweetclover (Melilotus officinalis) 17.0 1.40 17.6 1.46
Cheatgrass (Bromus tectorum) 3.9 0.52 3.2 0.44
Common dandelion (Taraxacurn officinale) 3.2 1.59 2.7 1.30
Smooth brome (Bromus inermis) 2.3 1.69 2.4 1.86

Broadleaf lupine (Lupinus latifolius) T T -



Table 12. Diet and dry matter production and utilization by plant community on area II of the Rockpile stress pasture.

Community
Area
(ha) Total

1974 1975

Production
1(sg)

Utilization
agi_<

Production
(kg)

Utilization
(kg)

Western juniper/bitterbrush/bluebunch wheatgrass 42. 9 34.4 10, 933.5 1, 149.7 13, 307.6 1, 147.8
Yellow sweetclover/ Kentucky bluebrass 28. 3 22. 7 16,060.8 10, 245.4 19, 847.6 9, 818. 6
Ponderosa pine/bluebunch wheatgrass 53. 4 42. 9 13 970.3 1 699.7 15 116.3 1 702.8

Total 124.6 100.0 40, 964.6 13, 094.8 48, 271.5 12, 699. 2

% Utilization 32.0 26.3

Species
1974 1975

% Diet

52.7
19.8

RPI

2.07
0.50

% Diet

54.8
19.6

RPI

1. 98
0.49

Kentucky bluegrass (Poa pratensis)
Bluebunch wheatgrass (A gropyron spicatum)
Yellow sweetclover (Melilotus officinalis) 16. 8 1. 32 18. 3 1.41

Cheatgrass (Bromus tectorum) 3.8 0. 38 3. 3 0. 33

Smooth brome (Bromus inermis) 2. 3 1. 60 2.5 1.80

Idaho fescue (Festuca idahoensis) 1. 1 0.73 1.6 1.01

Common dandelion (Taraxacum officinale) 3. 1 1.50 T

Broadleaf lupine (Lupinus latifolius T

Smooth scouring rush (Equisteum laevigatum) T



Table 13. Diet and dry matter production and utilization by plant community on area III of the Rockpile stress pasture.

Community
Area
(ha) Total

1974 1975

Production
k

Utilization
k

Production Utilization
k k

Ponderosa pine/rubber rabbitbrush/
bluebunch wheatgrass (2) 25.0 39.1 6, 257. 3 1, 001.5 7, 248. 1 1, 329. 2

Ponderosa pine/rubber rabbitbrush/
bluebunch wheatgrass (3) 33.6 52.5 8, 199. 6 1, 529.0 9, 825. 1 1, 741. 3

Willow/Kentucky bluegrass 5.3 8.4 1 814.0 1 403. 2 2 018.9 1 649.7

Total 63.9 100.0 16, 270.9 3, 933.7 19, 646.5 4, 720. 3

% Utilization 24.2 24.0

Species
1974 1975

% Diet RPI % Diet RPI

Belubunch wheatgrass (Agropyron spicatum) 57.7 1. 18 57.0 1. 15

Kentucky bluegrass (La pratensis) 22.7 1.21 23.6 1.24

Yellow sweetclover (Melilotus officinalis) 13.0 2.99 12.1 2.60

Idaho fescue (Festuca idahoensis) 3.3 1.39 4. 3 1.73

Cheatgrass (Bromus tectorum) 2. 7 0. 17 2.5 0. 17

Smooth brome (Bromus inermis) T - T

Common dandelion Taraxacum officinale) T - T



Table 14. Diet and dry matter production and utilization by plant community on area IV of the Rockpile stress pasture.

Community
Area
(ha) Total

1974 1975

Production
(kg)

Utilization
(kg)

Production
(kg)

Utilization
(kg)

Ponderosa pine/bluebunch wheatgrass (2) 36. 6 38. 9 9, 162.0 1, 463. 3 10, 612.8 2, 058. 2

Ponderosa pine/bluebunch wheatgrass (3) 50. 3 53.4 12, 300. 7 2, 288.6 14, 739. 1 2, 761.8

Willow/Kentucky bluegrass 7. 2 7. 7 2 464. 1 1, 889 2 3 515.0 2 359. 1

Total 94.1 100.0 23, 926.8 5, 641. 1 28, 866. 9 7, 179. 1

% Utilization 23. 6 24. 9

Species
1974 1975

% Diet RPI 9,/, Diet RPI

Belubunch wheatgrass (Agropyron spicatum) 59.6 1. 20 58.5 1. 17

Kentucky bluegrass I(Loa. pratensis) 21. 6 1. 17 22. 6 1.20

Yellow sweetclover (Melilotus officinalis) 12. 3 3.06 11.4 2.67

Idaho fescue (Festuca idahoensis) 3.4 1.42 4.5 1.77

Cheatgrass (Bromus tectorum) 2.5 0. 16 2.4 0. 16

Smooth brome (Bromus inermis) T T -

Common dandelion (Taraxacum officinale) T T -



Table 15. Diet and dry matter production and utilization by plant community on area V of the Rockpile stress pasture.

Community
Area
(ha) Total

1974 1975

Production
(kg)

Utilization
(kg)

Production
(kg)

Utilization
(kg)

Ponderosa pine/rubber rabbitbrush/
bluebunch wheatgrass (1) 40.9 45.7 10, 951.4 2, 320. S 12, 460.3 3, 047. 9

Ponderosa pine/rubber rabbitbrush/
bluebunch wheatgrass (2) 27.7 30.9 6, 927.8 1, 239.4 8, 024.8 1, 607. 3

Ponderosa pine/bluebunch wheatgrass 18.8 21. 1 5, 195. 3 1,408.0 6, 370.0 1, 886.5

Willow/Kentucky bluegrass 2. 1 2.3 695.6 421.0 788.7 461. 7

Total 89.5 100.0 23, 770. 1 5, 388.9 27, 643.8 7, 003.4

% Utilization 22.7 25.3

Species
1974 1975

% Diet RPI % Diet RN

Belubunch wheatgrass (A gropyron spicatum) 72.0 1. 31 74. 9 1. 36

Kentucky bluegrass C1221 pratensis) 13.4 0.87 12.5 0.77

Yellow sweetclover (Melilotus oflicinalis) 6. 2 4. 22 5. 3 3.52

Idaho fescue (Festuca idahoensis) 5.4 3.06 5. 1 2. 37

Cheatgrass (Bromus tectorum) 1. 3 0.09 T

Smooth brome (Bromus inermis) T T

Wyeth buckwheat(Eriogonum heracleoides) T - T -

Common dandelion (Taraxacum officinale) T T

Broadleaf lupine (Lupinus latifolius) T T



Table 16. Diet and dry matter production and utilization by plant community on area VI of the Rockpile stress pasture.

Community
Area
(ha) Total

1974 1975

Production
(kg)

Utilization
(kg)

Production
(kg)

Utilization
(kg)

Ponderosa pine/rubber rabbitbrush/
bluebunch wheatgrass (1) 64.0 43.3 17, 929. 6 2, 711.9 20, 121.6 2, 662. 6

Ponderosa pine/bluebunch wheatgrass 75.3 49.9 20, 097.6 3, 895.4 24, 324.0 2, 304.8

Willow/Kentucky bluegrass 11.8 7.8 3 937. 0 3. 158.4 4, 464. 3 3, 644.0

Total 151.1 100.0 41, 964. 2 9, 765. 7 48, 909.9 8, 611.4

% Utilization 23.3 17.6

1974 1975
Species 9/, Diet

45. 2
33. 1
11. 2

RPI

0.83
2.06
2.55

% Diet

48.2
31.2
10.5

RPI

0.89
1.82
2.54

Bluebunch wheatgrass (A gropyron spicatum)
Kentucky bluegrass (pcla pratensis)
Yellow sweetclover (Melilotus officinalis)
Idaho fescue (Festuca idahoensis) 3.5 2. 24 3.7 2.05

Cheatgrass (Bromus tectorum) 2. 7 0. 26 2.5 0.23

Smooth brome Bromus inermis) 1.7 4. 10 1. 4 4. 15

Common dandelion (Taraxacum officinale) 1. 7 2. 33 1.7 2.15

Western yarrow (A chillea millefolium ssp. lanulosa) T T

Wyeth buckwheat (Eriogonum heracleoides) T T

Green rabbitbrush (Chrysothamnus nauseosus) T T



Table 17. Percent dry matter of dietary species on the Rockpile stress pasture by areas.

Species
Areas (1974) Areas (1975)

I II III IV V VI I II III IV V VI

Kentucky bluegrass 68. 2 68.7 66. 3 65.4 65. 3 67.4 69.8 69. 1 67.2 66. 1 63.8 65. 3

Belubunch wheatgrass 87.0 86. 2 88. 1 87. 6 86. 2 84. 9 86.5 87. 3 86.6 87. 2 85. 3 85.5

Yellow sweetclover 59. 1 61.4 62. 3 60.8 61. 7 58.8 62. 3 64. 1 63. 7 61.6 60.8 59. 2

Cheatgrass 97.0 97. 0 96. 4 97.5 95.8 97. 6 96. 1 97. 3 95.4 96.5 96.2

Common dandelion 60.5 62.1 - - 60.2 59.2 - 60. 3

Smooth brome 84.8 85. 4 - 86. 1 84. 1 84.8 85. 7

Idaho fescue 84. 2 87. 1 85. 9 86. 3 85. 9 - 86.6 86.9 88. 1 86. 2 84. 9
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marked on each area for the total number of days on the pasture and

compared to total forage utilization on each area the results are

similar (Table 18). Some mixing undoubtedly occurred for the first

several weeks on the pasture. However, segregation of, cattle feeding

groups was more clear than on the Izee stress pasture.

The Rockpile Inciting Pasture

The Rockpile inciting pasture was made up of nine small,

improved, bottomland and bench areas along the south fork of the

John Day River (Figure 11). The pastures were planted about 20

years ago to an alfalfa, common timothy, smooth brome mix but have

not been replanted or improved recently. Since 1966 the pastures

have been sub-irrigated via ditches leading from the river along the

uphill side of each field. One hay crop has been taken annually from

the pastures. In 1975 the pasture was neither irrigated nor hayed.

The pasture occupied a total of 7.8 hectares and since the individual.

fields were similar in species composition no subdivisions were

recognized. The incidence of DABPE was not related to any indivi-

dual field in the pasture.

Production on the pasture was high, averaging 1300 kg/ha in

1974, considering the length of time since the pasture had been

replanted. Production seemed especially high, 1123 kg/ha, in 1975

considering that the pasture was not irrigated. The pastures were
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Figure 11. The Rockpile inciting pasture.



Table 18. Comparison of estimated utilization and the number of cattle marked on the Rockpile stress
pasture, by segregated feeding group area.

1974 1975
Utilization

Segregated Total necessary for
group utilizationa marked cowsb
area (kg) (kg)

I 4, 896 6, 006

II 13,095 14,013

III 3, 933 3,337

IV 5,641 4,671

V 5, 389 4,004

VI 9, 766 10,677

Forage
statusc

Total
utilization

(kg)

deficit 6, 177

deficit 12,669

surplus 4,720

surplus 7, 179

surplus 7,003

deficit 8, 611

Utilization
necessary for
marked cowsb Forage

(kg) statusc
7, 313

12, 189

deficit

12 surplus

4, 876 deficit

6, 095 surplus

6, 704 surplus

9, 142 deficit

aUtilization of forage (kg DM) on the area for the grazing period (87 days in 1974 and 85 days in 1975)
based on average total intake.

bUtilization (kg DM) required to meet the average intake for cattle marked on each area for the grazing
period.

cForage status after subtracting estimated utilization by marked cattle (b) from total utilization (a).
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not hayed in 1975, however, which may account for the high produc-

tion estimate.

Six species were utilized at levels higher than one percent of

the diet in 1974 and seven species were utilized at levels higher than

one percent of the diet in 1975. Common timothy (Phleum pratense)

composed about 50 percent of the diet during both years. Alfalfa

made up 22 - 24 percent of the diet, smooth brome composed about

19 percent, and giant wildrye, Kentucky bluegrass, and yellow sweet-

clover accounted for 3.6 percent each during both years. Smooth

scouring rush (Equisetum laevigatum) accounted for one percent of the

diet in 1975. Several other species were contained in the diet at

levels below one percent (Table 19). (Appendix Table 29 gives a data

summary for the Rockpile inciting pasture.)

The RPI values associated with dietary species on the Rockpile

inciting pasture were mostly between 1.00 and 1.70. This range

indicated that most species were grazed as they were encountered

without great selectivity by cattle. Giant wildrye and Kentucky blue-

grass both had relatively low RPI values (0.50 0.60) which would

suggest a negative selectivity for them.

On 9 October 1974, 52 cows (most with calves) were gathered

and trailed three kilometers or less, depending on where on the

pasture they were found, to the corral at the Rockpile ranch head-

quarters. The cattle were given hay, taken two months earlier from



Table 19. Diet and dry matter production and utilization by field on the Rockpile inciting pasture.

Area 1974 1975
Field Production Utilization Production Utilization

(ha) Total
(lsg) (lsg):(Lgc )

1 1.04 13.4 1,855.2 555.3 1,552.2, 746.7
2 1.56 20.1 2,098.7 501.3 1,872.2 717,3
3 0.48 6.2 345.9 80.1 299.3 83.2
4 1.20 15.5 1,366.6 398.5 1,086.3 476.2
5 1.04 13.4 1,470.9 783.1 1,393,5 860.1
6 2.44 31,4 3,053.5 259.7 2,561.3 911.3

Total 7.76 100.0 10,190.8 2,577.9 8,764.8 3,794.8

% Utilization 25.3 43.3

Species 1974 1975
% Diet RPI % Diet RPI

Common timothy (Phleum pratense) 38.4 1.08 43.5 1.21
Alfalfa (Medicago sativa) 23.8 1.26 21.7 1.34
Smooth brome (Bromus inermis) 19.1 1.22 17.5 1.16
Giant wildrye (Elymus cinereus) 6.5 0.65 5.5 0.50
Kentucky bluegrass (Poa pratensis) 4.5 0.64 4.1 0.56
Yellow sweetclover (Melilotus officinalis) 3.2 1.72 2.6 1.35
Willow (Salix sp. ) T T
Sandberg's bluegrass (Poa sandbergii) T T
Smooth scouring rush (Equisetum laevigatum) T - 1.1 0.35
Western yarrow (Achillea millefolium ssp. lanulosa) T T
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the inciting pasture, free choice, The following day (10 October) the

cattle were allowed to graze the inciting pasture for six hours and

then trailed back to the corral. Hay was offered free choice and the

cattle were kept in the corral overnight. The second day (11 October)

the cattle were allowed on the inciting pasture for about eight hours

and again trailed to the corral and given hay. On the third day the 52

cows and calves were turned onto the inciting pasture and allowed to

remain.

On 14 October four hereford cows showed signs of DABPE. The

signs included rapid and shallow breathing with occasional expiratory

grunts. The signs were very mild compared to most of the cases

seen on the Izee inciting pasture about one month earlier. On 15

October five additional hereford cows showed similar mild signs of

DABPE. On both days the cows were trailed back to the Rockpile

headquarters corral and drylotted without hay or other feed for one

day. On the second day they were offered hay free choice; the hay

was continued for five days before the cows were returned to the

inciting pasture. Eight of the cows, all 9-12 years old, were marked

as belonging to the segregated feeding group on area II and one was

marked as belonging to the segregated feeding group on area V. Of

the 52 cows on the inciting pasture, the nine with signs of DABPE

accounted for a morbidity rate of 17.3 percent. Twenty cows marked

as belonging on area II were in the group of 52. The eight cows with
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signs of DABPE from that area accounted for a morbidity of 45 per-

cent of the cows on area IL Five cows marked as belonging on area

V were in the group of 52. The one cow with signs of DABPE from

that area accounted for a morbidity of 20 percent of the cows on area

V. None of the nine cows with signs of DABPE on the Rockpile

inciting pasture in 1974 died from the disease. The three nights of

drylotting with hay were thought to have reduced the incidence of

DABPE on the Rockpile inciting pasture. Since 1966, 1974 was the

first year that no cows had been lost due to DABPE on the inciting

pastures and 1974 was the first year drylotting had been used.

In 1975 the Rockpile inciting pasture was neither irrigated nor

hayed. No hay was available to drylot the cattle and the 71 cows

gathered on the first day were allowed onto the inciting pasture and

left there. Cattle entered the pasture on 10 October. On 16 October

a five-year-old hereford cow was found dead on the inciting pasture.

Diagnosis of DABPE was confirmed by observation of the cow's lungs

and the lack of any outward signs of any other recognizable cause of

death. On 17 October one hereford cow showed signs of DABPE.

The cow was drylotted as in 1974 and recovered in three days. Both

cows were marked as belonging to the segregated feeding group on

area II. The two cows accounted for a morbidity of 2.8 percent of the

71 cows on the pasture. Twenty cows of the 71 were marked as

belonging on area II. The two cows accounted for a 10 percent
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morbidity rate from area II. Mortality of those cows with DABPE in

1975 was 50 percent (one of two).

Percent Dry Matter in the Diet and
the Incidence of DABPE

Percent dry matter in each diet on the Izee stress pasture was

significantly different (p = 0.05) frorrx all other diets on the stress

pasture when analyzed by Duncan's new multiple range test (Steele

and Torrie 1960). The stress pasture diets were all significantly

different from the percent dry matter in the diet on the Izee inciting

pasture (Appendix Table 30). In 1974 the dry matter in the five

segregated feeding group diets ranged from 63.4 percent on area I to

86.9 percent on area III. In 1975 the range was from 62.7 percent

on area I to 85.2 percent on area III. The dry matter in the diet on

the Izee inciting pasture was 59.7 percent during both years. DABPE

occurred only in 1974 on the Izee study area. The nine cases of

DABPE that could be traced back to a segregated feeding group area

on the Izee stress pasture all came from the two areas with the

lowest percent dry matter in the diet. Seven of the stricken cows

had grazed on area V where the dry matter in the diet was 67.1 per-

cent and two of the stricken cows had grazed on area I where the dry

matter in the diet was 63.4 percent. The three areas with the highest

percent dry matter in the diet were not associated with documented
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cases of DABPE. The two areas that were associated with DABPE

had dry matter of 4.3 and 7.4 percent greater than the percent dry

matter in the inciting pasture diet.

Percent dry matter in each diet on the Rockpile stress pasture

was ordered into three significantly different groups (p = 0.05) in

1974 and two groups in 1975 (Appendix Table 31). In 1974 the dry

matter in the six segregated feeding group diets ranged from 71.4

percent on area I to 80.5 percent on area V. In 1975 the range was

from 72.6 percent on area VI to 83.3 percent on area V. The dry

matter in the diet on the Rockpile inciting pasture was 59.8 percent in

1974 and 66.8 percent in 1975; both were significantly different from

the percent dry matter in the stress pasture diets. DABPE occurred

in eight cows from area II and one cow from area V in 1974. Dry

matter in the diet was 72.2 percent on area II and 80.5 percent on

area V. The range of difference from the two stress pastures asso-

ciated with DABPE and the inciting pasture was 12.4 percent and 20.7

percent respectively. DABPE occurred in two cows, both from area

II, in 1975. The dry matter in the diet on area II was 76.3 percent

which was 9. 5 percent drier than the inciting pasture in 1975.

The percent dry matter in the diets on the stress pasture and

on the inciting pasture did indicate that the transition from stress to

inciting pasture did involve a significant change from drier to more

moist forage. With the exception of the one case from area V in 1974
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on the Rockpile study area, the animals that showed signs of DABPE

did not come from the areas on the stress pasture containing forage

with the highest dry matter percentage. Of the 20 cases of DABPE

seen during the study that could be associated with a segregated

feeding group area, 19 had grazed on areas considerably more moist

than the driest area of each stress pasture. If the single cow from

area V on the Rockpile stress pasture was excluded, the average

difference in dry matter between the stress pasture area and the

inciting pasture for the 19 cases was 8.4 percent. If the single cow

was included the average difference was 10.9 percent. The average

difference between the driest area on all stress pastures and all

inciting pastures was 21.5 percent. The difference indicated that,

although there is a significant difference between the percent dry

matter in the diet on the stress pasture and the diet on the inciting

pasture, the cows that showed signs of DABPE did not graze on the

driest areas of the stress pasture. In the case of the Izee study

area the cattle that showed signs of DABPE came from the areas of

the stress pasture with the lowest percent dry matter in the diet.

Diets were computed on a segregated feeding group basis and

not on an individual cow basis. It is possible, therefore, that any

given individual could have selected a diet on any area that was con-

siderably drier, or wetter, than the average area-wide percent dry

matter indicated.
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Plant Species in the Stress Pasture Diet
and the Incidence of DABPE

Cattle from areas I and V on the Izee stress pasture and from

areas II and V on the Rockpile stress pasture were known to have

displayed signs of DABPE. On the Izee stress pasture areas I and

V were the only two areas where Kentucky bluegrass provided a large

portion of the diet (76-96 percent). The other area diets were domi-

nated by either Idaho fescue or elk sedge. On the Rockpile stress

pasture Kentucky bluegrass provided a high percentage of the diet

(13-55) on all areas. The species provided a majority of the diet on

two areas (I and II). Area II was associated with ten of the 11 cases

of DABPE on the Rockpile study area but area I was associated with

no cases. The other case of DABPE on the Rockpile study area was

associated with area V where bluebunch wheatgrass provided over

70 percent of the diet and Kentucky bluegrass accounted for only 13

percent of the diet.

No single minor plant species was common to the areas that

were associated with DABPE and absent from other areas. While

Kentucky bluegrass was indeed common as the dominant dietary

species to three of the four diets associated with DABPE the author

does not intend to imply that Kentucky bluegrass was necessarily

directly associated with the incidence of DABPE.



89

CONCLUSIONS AND RECOMMENDATIONS

The very nature of the state-of-the-art in DABPE research and

the fact that serious forage related research on the problem has only

begun, preclude any conclusive arguments concerning the disease.

Veterinary researchers have never investigated cattle diets on the

summer stress pasture and only indirectly on the inciting pasture.

Veterinary research on DABPE is still very much centered on the

physiological aspects of the disease. It seems, however, that the

logical problem solving step of limiting the possibilities may not have

been completed. Most researchers agree that the disease is directly

related to diet, but until now no attempt has been made to establish

the diet of herds known to be susceptible to DABPE. Rumen fluid has

been removed, and analyzed, from cows at risk to DABPE on the

inciting pasture but analysis has not been directed toward detection of

a broad spectrum of compounds.

Vegetation analysis and diet determination has the potential of

helping to direct the possibilities for future physiological research of

DABPE. Chemical analysis of dietary constituents would conceivably

provide quantitative chemical data that could be utilized by rumen

physiologists and veterinary researchers to determine a limit on

amounts of certain compounds available in the rumen that may be of

interest. It is interesting to know that the amino acid tryptophan and
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apparently its indole-containing derivatives are able to cause a

disease syndrome similar to DABPE when administered to cows. It

would be interesting also to know if the rate of administration

required to induce the disease is available in the diet. Future

vegetation research could answer that question.

In 1974 on the Rockpile ranch and in 1975 on the Izee ranch, the

transition from stress to inciting pasture was buffered by drylotting

and feeding hay. In the case of the Izee ranch the protein and mineral

supplement PMS was also used to buffer the transition. The mortality

rate on the Rockpile ranch was reduced from one to ten cows per year

in past years to zero in 1974. The morbidity rate on the Izee ranch

was reduced from 10 20 percent of the herd in past years to zero in

1975. The benefits of this sort of buffer seem obvious. The transi-

tion from stress to inciting pasture could probably also be buffered by

the use of native range adjacent to the inciting pasture rather than

using hay.

The segregated feeding group results were not clearcut. This

worker feels that the groups do exist however, and future research

should substantiate or refute their existence. If the groups do exist,

stricter limitations on the areas to be studied may be obtained. It is

very difficult to do an adequate job on stress pastures the size of the

two study areas. If segregated feeding groups exist and if DABPE is

more prevalent on some and nonexistent on others the non-DABPE
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producing areas could be excluded from study or used as control

pastures. It is recommended that any future research into the

existence of segregated feeding groups use large, numbered freeze-

brands instead of the paint marking system, which proved inadequate.

The brand numbers of cows on an area could be recorded and indivi-

dual cows could be more closely monitored during the year and from

year to year.

Although the private cooperators involved in this research were

extremely helpful and willing to manage their cattle as requested

for the most part, it is recommended that future research be con-

ducted perhaps on private land but with cattle owned by the research

agency. It is also recommended that future research be more long

term than two years. The disease appears in dry as well as wet

years, in cold and warm years, at different morbidity and mortality

rates from year to year, and with other variables. What seems to be

needed is a research effort long enough to establish trends that are

consistent with DABPE occurrence regardless of year to year vegeta-

tion variabilities.

Finally, a single worker's effort is inadequate. A research

team composed of vegetation and animal science workers and a

supporting group of cowhands and soils workers may be needed to

accomplish the objective. Chemical analysis of forage should be

carried out by trained laboratory technicians. If a vegetation-diet-

chemical analysis team could show the rumen physiologists,
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biochemists, and veterinary medicine researchers a concise

description of the forage ingested by the cow at risk to DABPE it

would seem the effort to find the cause, and a cure or preventative,

of DABPE would be enhanced greatly.
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Appendix Table 1. Scientific names and common names used for plants; all according to Hitchcock
and Cronquist (1973).

Scientific name Common name

Achillea millefolium ssp. lanalosa (Nutt.) Piper
Agropyron spicatum (Pursh) Scribn and Smith
-Al lium macrum Wats.
Amelanchier alnifolia Nutt.
Arnica cordifolia Hook.
Artemisia tridentata ssp. vaseyana
Aster shastensis Gray
Balsamorhiza sagittata (Pursh) Nutt.
Berberis repens Lindl.
Bromus brizaeformis Fisch. and Mey.
Bromus inermis Leys.
Bromus tectorum L.
Calamagrostis rubescens Buckl.
Calochortus eurycarpus Wats.
Carex geyeri Boott.
Cercocarpus ledifolius Nutt.
Chrysothamnus nauseosus (Pall.) Britt.
Chrysothamnus viscidiflorus (Hook.) Nutt.
Cirsium vulgare (Savi) Ten.
Crepis occidentalis Nutt.

Dactylis glomerata L.

(Continued on next page)

western yarrow
bluebunch wheatgrass
rock onion
service berry
heartleaf arnica
mountain big sagebrush
shasta aster
arrowleaf balsamroot
low Oregongrape
rattlesnake grass
Smooth brome
cheatgrass
pinegrass
big-pod mariposa
elk sedge
curlleaf mountain mahogany
rubber rabbitbrush
green rabbitbrush
bull thistle
western hawksbeard

orchardgrass



Appendix Table 1. (Continued)

Scientific name Common name

Elymus cinereus Scribn. and Merr.
Equisetum laevigatum A. Br.
Eriogonum heracleoides Nutt.
Eriogonum ovalifolium Nutt.

Festuca idahoensis Elmer
Fragaria vesca L.
Fragaria virginiana Duchesne
Haplopappus suffruticosus (Nutt.) Gray
Helenium autumnale var. rnontanum (Nutt.) Fern.
Hordiurn jubatum L.
Juniperus occidentalis Hook.

Koeleria cristata Pers.
Lupinus latifolius Agardh.
Luzula campestris var. multiflora (Ehrh.) Celak.
Medi -cago sativa L.
Melilotus officinalis (L.) Lam.
Phalaris arundinacea L.
Phleum pratense L.
Phlox hoodii Rich.
Pinus ponderosa Dougl.
Poa pratensis L.
Poa sandbergii Vasey

(Continued on next page)

giant wildrye
smooth scouring rush
Wyeth buckwheat
cushion buckwheat

Idaho fescue
woods strawberry
broadpetal strawberry
shrubby goldenweed
sneezeweed
foxtail barley
western juniper
prairie junegrass
broadleaf lupine
sweep's brush
alfalfa
yellow sweetclover

reed canarygrass
common timothy
Hood's phlox
ponderosa pine
Kentucky bluegrass
Sandberg 's bluegras s



Appendix Table 1. (Continued)

Scientific name Common name

Populus tremuloides Michx.
P.otentilla fruticosa L.
Pseudotsuga menziesii (Mirbel) Franca.
Purshia tridentate (Pursh) DC.
Ribes cereum Dougl.
Rosa gymnocarpa Nutt.

Salix spp.
Salsola kali L.
Sisymbrium loeselii L.
So lidago canadensis var. salebrosa (Piper)
Sitanion hystrix (Nutt. ) Smith
Stipa thurberiana Piper
Symphoricarpos albus (L. ) Blake

Jones

Taraxacum officinale Weber
Thalictrum sparsiflorum. Turcz.
Vaccinium membranaceum Dougi.
Vicia americana var. tr-uncata (Nutt. ) Brew.

quaking aspen
shrubby cinquefoil
douglas fir
bitterbrush
wax currant
little wildrose
willow
Russian thistle
loesel tumbleweed
meadow goldenrod
bottlebrush squirreltail
Thurber's needlegrass
snowberry

common dandelion
fewflowered meadowrue

thinleaf blueberry
American vetch
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Appendix Table 2. Data summary for the mountain big sagebrush/Idaho fescue community (subdivision
1) on the Izee stress pasture. 119.3 ha.

Species Cover
Frequency

1974 1975

Production Composition
k /ha ( %)

Production Composition
k /ha °A,(kA /ha)

Grasses
Idaho fescue 12.8 98.6 98.6 43. 4 158. 2 42. 7
Bluebunch wheatgrass 2.6 41.4 11.9 5.2 23.6 6.4
Kentucky bluegrass 0. 2 4. 3 5.4 2. 4 0. 7 T
Prairie junegrass 0.2 5.7 1.4 1.0 1.0 T
Bottlebrush squirreltail 0. 1 2. 7 1. 6 1.0 1.7 T

Forbs
Wyeth buckwheat 3.5 42.9 1.8 1.0 46.1 12.4
American vetch 2.4 31.4 25.6 11.3 40.1 10.8
Western yarrow 1.4 45.7 0.5 T 6.2 1.7
Cushion buckwheat 0.6 11.6 7.7 3. 4 6.5 1.8
Broadleaf lupine 0.2 2. 9 1. 6 1.0 2. 6 1.0
Shasta aster 0.2 5. 7 0. 3 T 0.6 T
Big-pod mariposa 0. 1 4.3 0. 3 T 0. 3 T
Low Oregongrape 0. 1 2.4 0.2 T 0. 2 T
Western hawksbeard 0. 1 10.0 Q. 7 T 0.8 T
Arrowleaf balsamroot P
Sneezeweed P

Shrubs
Mountain big sagebrush 4.9 21.4 43.7 19.2 46.1 12.4
Green rabbitbrush 1.7 18.6 9.6 4.2 19.2 5.2
Shrubby goldenweed 1.0 12.3 7.7 3.4 6. 9 1. 9
Rubber rabbitbrush 0.7 8.4 2.6 1.1 3.0 1.0
Bitterbrush 0.6 5.7 5.8 2.5 6.7 1.8
Little wildrose 0. 3 1.4 0.2 T 0.1 T

Total 227.2 370.7
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Appendix Table 3. Data summary for the mountain big sagebrush/Idaho fescue community (subdivision
2) on the Izee stress pasture. 16.7 ha.

Species Cover
Frequency

1974 1975

Production Composition
(kg/ha) (%)

Production Composition
(kg/ha) (%)

Grasses

Idaho fescue 15.7 97, 5 176.6 52.5 191.0 56.5
Be lubiuich wheatgrass 2. 7 23. 3 27.2 8. 1 30.0 8.9
Kentucky bluegrass 1.6 19.0 19.5 5.8 14. 2 4.2
Cheatgrass 0.4 5.3 1.7 1.0 P
Bottlebrush squirreltail 0.3 3.0 1.8 1.0 P
Prairie junegrass 0. 1 2.5 0. 3 T 0.5 T

Forbs

Wyeth buckwheat 2. 2 36.0 45.6 13.5 43.0 12.7
Western yarrow 1.2 41.3 13.3 4.0 5.3 1.6
American vetch 0.8 9.5 2.7 1.0 7. 2 2. 1
Broadleaf lupine 0. 7 5.5 10. 6 3. 1 10.8 3. 2
Western hawksbeard 0.3 11.4 1.5 T 1.6 T
A rrowleaf balsarnroot 0.2 2.0 0.5 T 0. 9 T
Sneezeweed 0.2 3. 3 1.4 T 1.8 1.0
Shasta aster 0. 1 3. 0 0. 9 T 1. 0 T
Cushion buckwheat P

Shrubs

Mountain big sagebrush 2.4 14.0 25.6 7.6 20.2 6.0
Rubber rabbitbrush 0.5 6.5 1. 1 T 3. 6 1. 1

Shrubby goldenweed 0.5 10.5 3.6 1. 1 3.6 1. 1

Green rabbitbrush 0. 1 4.3 0. 2 T 0.4 T
Bid erbrush 0.1 2.0 2.2 1.0 2.6 1.0

Total 336.3 337.8
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Appendix Table 4. Data summary for the mountain big sagebrush/Idaho fescue community
(subdivision 3) on the Izee stress pasture. 9. 9 ha.

Species Cover
Frequency

1974 1975

Production Composition Production Composition
...44c% h . 1(%)

Grasses

Idaho fescue 22.4 100.0 207. 7 64. 7 297. 2 70. 4

Bluebunch wheatgrass 1. 1 15.7 5.0 1.5 8, 4 2.0
Kentucky bluegrass 0.5 12. 9 6.5 2.0 3. 9 1. 0

Prairie junegrass 0. 1 2. 9 0. 7 T 0.6 T

Bottlebrush squirreltail 0. 1 2.3 0. 6 T 0. 7 T

Forbs

Western hawksbeard 2. 7 24. 3 5. 3 1.6 5.6 1. 3

Western yarrow 2, 6 61.4 17.5 5.5 11. 7 2.8
American vetch 2.5 40.0 41.4 12.9 42.2 10.0
Wyeth buckwheat 1. 4 20. 3 13. 3 4.2 1.6.4 3. 9

Broadleaf lupine 0.6 15. 7 8.8 2, 7 7.5 1. 8

A rrowle af balsamroot 0. 3 2.8 P ., 1. 1 T

Shasta aster 0, 3 7. 1 0.8 T 3.2 1.0
Cushion buckwheat O. 1 1.4 0.2 T 0. 3 T

Low oregongrape O. 1 1. 3 0.5 T O. 3 T

Shrubs

Mountain big sagebrush 1.4 8.6 4.5 1.4 12.8 3.0
Shrubby goldenweed 0. 7 11.4 5.2 1.6 4.5 1. 1

Green rabbitbrush 0.6 8.7 2. 2 1.0 4.2 1. 0

Bitterbrush 0.1 1. 4 0.6 T 1.3 T

Little wildrose 0, 1 0, 2 P - P

Total 320.8 422, 0
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Appendix Table 5. Data summary for the douglas fir-elk sedge community on the Izee stress pasture.
89.8 ha.

Species
Cover

Frequency
(%)

1974 1975

Production Composition
k. /11?

Production Composition
k. /ha)

Grasses and grasslikes

Elk sedge 28. 1 95.0 482. 2 77. 7 518.8 78.7
Pinegrass 3. 4 41. 7 58. 9 9.5 30.3 4.6
Idaho fescue 0. 2 3. 3 0. 8 T 1.1
Sandberg's bluegrass 0. 1 1.7 P 0.4
Prairie junegrass 0. 1 1. 7 0. 4 T 0.4

F orbs

Low oregongr ape 3.3 41.7 19.3 3. 1 30.7 4.7
Broadleaf lupine 2.5 48. 3 14.3 2.3 31. 3 4.8
Western yarrow 2.0 46.7 12.5 2.0 11.6 1.8

Sneezeweed 1.3 40.0 15, 3 2.5 13.4 2.0
Heartleaf arnica 0.7 11.7 6. 1 1.0 9.0 1.4
Shasta aster 0.7 I 2. 3 P T 2. 9 T

Fewflowered meadowrue 0.5 6. 7 2.5 T 2. 1 T

Woods strawberry 0.4 6. 6 2. 3 T 2.2 T

Meadow goldenrod 0.3 5.0 5.6 1.0 1.9 T

Broadpet al strawberry 0. 1 1. 7 0. 2 T 0.4 T

Western hawksbeard P - P p

Shrubs

Snowberry 0.5 11.7 2. 8

Thinleaf blueberry 0. 1 1.7 0. 3 T 0. 4

Other

Lichen 1.7
Douglas fir 8. 3

Total 620.8 659.6
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Appendix Table 6. Data summary for the ponderosa pine/Idaho fescue community (subdivision 1) on
the Izee stress pasture. 25,3 ha.

Species
Cover

Frequency
(%)

1974 1975

Production Composition
(kg/ha) ()/91

Production Composition
(kg /ha) (%)

Grasses and grasslikes

Idaho fescue 16.4 100.0 206,3 84.6 207 9
1

78.8
Elk sedge 1.5 22.5 8.0 3.3 12.3 4.7
Bluebunch wheatgrass 0.3 5.7 2.2 1.Q 3.0 1.1
Bottlebrush squirrelt ail P 1.0 0.5 T Q. 7 T
Sandberg's bluegrass P 2.5 1.1 T P T

F orbs

Wyeth buckwheat 1.9 25,4 6.4 2.6 13.5 5.1
Western yarrow 1.6 35.0 2.7 1. 4 7.2 3.0
Shasta aster 0.9 12.5 2.1 1.0 1.7 1.0
Common dandelion 0.4 5.0 0.9 T 1.1 T
Broadleaf lupine 0.2 3.2 0.9 T 1.0 T

Cushion buckwheat 0,2 2.5 0.1 T 0.1 T

Broadpet al strawberry P 1.0 0.4 T P T

Shrubs

Green rabbitbrush 1.0 2.5 6.9 2.8 11.8 4.5
Wax currant 0.6 1.6 3.6 1.5 2.1 1.0
Bitterbrush 0.2 2.4 0.9 T 0.8 T
Little wildrose 0.1 li. 0 0.9 T P T

Other

Lichen 21.0

Total 244.0 264.0
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Appendix Table 7. Data summary for the ponderosa pine. Idisho fescue community (subdivision 2) on
the Izee stress pasture. 12.8 ha.

Species
Cover

VA)
Frequency

1974 1975

Production Composition
k: /ha

Production Composition
k: /ha

Idaho fescue
Elk sedge
Kentucky bluegrass
Bottlebrush squirreltail
S andb prg' s bluegrass
Bluebunch whe atgrass
Prairie junegrass
Pinegrass

17. 3

5. 1
1.0
0. 8

0.4
0.2
0. 2

P

Grasses and grasslikes

181.6
15. 0

2. 3
1. 4
1. 1

1. 1

O. 1

Q.9

81.0
6. 7
1.0
1.0
T
T
T
T

100.0
2. 3
1.0
4. 8

2. 3
1.0
1.0
-

160.0
15.1
2.2
4.0
2.9
0.2
0. 1
P

79.6
7.5
1.1
2.0
1.4
T

-

F orbs

Wyeth buckwheat 1.5 35. 7 5. 4 2. 7 11.8 5. 3

Western yarrow 0.6 47.6 4.4 2. 2 3.9 1. 7

Shasta aster 0.5 3. 1 3.5 1.7 0.6 T

Low oregongrape 0.4 2.3 1. 1 1.0 0.6 T

Cushion buckwheat 0.2 1.0 0.6 T 0.3 T

Broadpet al strawberry 0.2 7. 1 0.4 T 0. 3 T

Western hawksbeard 0. 1 0,6 0.6 T 0. 1 T

Broadleaf lupine P - P 0. 1 T

Shrubs

Green rabbitbrush 0.3 0. 9 0.4 T 1. 9 1.0
Bitterbrush 0, 3 0.7 P - 0.7 T

S erviceberry 0. 1 0.6 P 0. 2 T

Mountain big sagebrush 0, 1 0. 7 0. 1 T P
11.11=11 ...111

Total 200. 9 224. 1
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Appendix Table 8. Data summary for the ponderosa pine/Idaho fescue community (subdivision 3) on
the Izee stress pasture. 2. 6 ha.

Species
Cover

Frequency
( %)

1974 1975

Production Composition
k_ /ha

Production Composition
k. /ha

Grass and wasslikes

Idaho fescue 15.8 10Q.0 155.3 76.7 204.4 71.7
Elk sedge 2.7 5.0 20. 1 9. 9 17.5 6. 1

Bottlebrush squirrelt ail 1. 0 1.0 1.3 1.0 4.1 1.4
Kentucky bluegrass 0.9 0. 7 P - 2.8 1.0
Sandberg's bluegrass 0.7 2.5 0.7 T 1.4
Bluebunch wheatgrass 0.6 0.7 0.7 T 0.2
Prairie junegrass 0. 3 0. 7 P 0.1

F orbs

Western yarrow 3.0 22,5 6.0 2.9 14.4 5.0
Wyeth buckwheat 1.9 25.0 S. 2 2.6 18.4 6.4
Meadow goldenrod 1. 1 2.5 4.5 2. 2 3. 1 1. 1

Low oregongr ape 1. 1 2.5 2.8 1.4 8. 1 2.8
Shasta aster 0.9 1.2 0.4 T 2.8 1.0
Cushion buckwheat 0.8 2, 5 0. 1 T 0.6 T

Fewflowered meadowrue 0. 3 0. 7 0. 2 T 0.5 T

Western hawksheard 0.3 0.7 0. 1 T Q. 6 T

Shrubs

Green rabbitbrush 1.0 5.0 4.5 2.2 5.8 2.0
Mountain big sagebrush Or 6 0.3 P 0.4 T

Bitterbrush 0.4 0.7 0.6
......111111110M

Total 20^2.5 285.3
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Appendix Table 9. Data summary for the ponderosa pine/Idaho fescue community (subdivision 4) on
the Izee stress pasture. 1. 9 ha.

Species
Cover

Frequency(%)

1974 1975

Production
1

Composition
(kg/ha) (%)

Production Composition
(kg/ha) (%1

Grasses and grasslikes

Idaho fescue 15. 1 98.1 139.0 79.3 173.5 79.8
Kentucky bluegrass 1.0 4.0 4.2 2. 4 7.5 3.5
Bluebunch wheatgrass 0.8 6. 2 1.2 1.0 1. 7 1.0
Elk sedge 0.4 2, 4 0, 9 T 0.5 T

Bottlebrush squirrelt ail 0.2 1.0 P 0. 1 T

Fors
Wyeth buckwheat 1.9 34.0 8.4 4.8 11.8 5.4
Western yarrow 1.4 48.0 7.9 4.5 9.6 4.4
Meadow goldenrod 1. Q 2.6 3.7 2. 1 3.7 1.7
Shasta aster 0.9 2.7 1.5 1.0 1.5 1.0
Low oregongrape 0.6 8.0 1. 1 1.0 3. 2 1.5
Cushion buckwheat 0.5 1, 0 0.6 T 0.6 T

Common dandelion 0.2 1.2 0. 1 T 1. 1 T

Broadpetal strawberry 0.2 1. 1 0.6 T 0, 6 T

Shrubs

Green rabbitbrush 1.4 8. 1 5.0 2. 9 P -
Bitterbrush 1.0 1. 1 1.1 1.0 1.3 1.0
Wax currant 0.3 0.6 P 0.3 T
Little wildrose 0. 2 0, 6 P 0.5 T

Total 175.4 217.5
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Appendix Table 10. Data summary for the quaking aspen/shrubby cinquefoil/Kentucky bluegrass
community complex on the Izee stress pasture. 34. 3 ha.

Species
1974 1975

Cover
Frequency Production Composition Production Composition

(%) k

Grasses andgrasslikes

Kentucky bluegrass 56. 9 100.0 2, 125. 1 95. 3 2, 391. 4 95. 1

Sweep's brush 3.3 4.7 9.0 T 11.4 T

Smooth brome 2. 1 9.4 13.1 1.0 17.9 1.0

Forbs

Broadpetal strawberry 3.5 37. 6 18. 3 1.0 19. 6 1.0
Western yarrow 2.9 44.6 18.5 1.0 21.0 1.0
Common dandelion 1. 1 11. 2 4. 7 T 7.0 T

Shrubs

Shrubby cinquefoil 4.5 6. 1 35.0 1. 6 41.0 1. 6

Willow 1.3 3.4 4.6 T 6.3 T

Total 2, 228.3 2, 515.6

Appendix Table 11. Data summary for the ponderosa pine/bluebunch wheatgrass community on the
Izee stress pasture. 23. 9 ha.

Species Cover
Frequency

(%)

1974 1975

Production Composition
It /ha

Production Composition
k; /ha

Bluebunch wheatgrass
Kentucky bluegrass
Idaho fescue
Bottlebrush squirrelt ail

16. 9
1.5
1.0
0.4

96.4
21. 1

7. 0
0. 9

Grasses
139.9

1.2
1.2
O. 1

82.7 173.5
1.4
lr 6
0. 6

81.4
T

1.0
T

Forbs
Western yarrow 1.6 21.3 7.4 4.4 7.7 3.6
Wyeth buckwheat 1.4 16.7 9.3 5.5 11.4 5.4
Broadleaf lupine 0.8 5. 9 1. 1 T 1. 3 T

Low oregongrape 0.6 4. 1 1. 2 T P -
Common dandelion 0.6 4, 1 0. 2 T 1. 1 T

Shasta aster 1.0 6. 1 1.6 1.0 1.8 1.0

Shrubs
Green rabbitbrush 1.0 3.4 4.4 2.6 11.8 5.5
Bitterbrush 0.7 1,1 1.3 1.0 1. 2 T

Total

=
169. 1 213. 3
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Appendix Table 12. Data summary for the ponderosa pine/mountain big sagebrush/Idaho fescue
community on the Izee stress pasture. 22.5 ha.

Species
Cover

Frequency
1974 1975

Production Composition
!kg/ha) (%)

Production Composition
(kg/ha) (%)

Idaho fescue
Elk sedge
Bluebunch wheatgrass
Kentucky bluegrass
Bottlebrush squirreltail

16. 4
1.5
1.0
0. 9
0. 4

94. 6
22.5

3. 1
1.0
0. 4

Grasses and grasslikes

0
6.6
1.0

T
T

201, 6
14.5
3.4
1. 3
0. 6

76. 3
5.5
1. 3

T
T

150. 3 75.
13.3
1.4
1. 1

0. 1

F orbs

Wyeth buckwheat 1.7 24.7 9.0 4.5 11.6 4.4
Western yarrow 1. 5 35.0 7. 4 3. 7 6. 8 2. 6

Low oregongrape 1. 1 1.0 2. 1 1.0 3. 2 1. 2

Meadow goldenrod 1.0 1. 3 3.6 1.8 2.1 1.0

Cushion buckwheat 0. 3 2.5 0.6 T 0.3 T

Broadpetal strawberry 0. 3 1.6 0.4 T 0. 2 T

Common dandelion 0. 2 1.0 0.3 T 1. 3 T

Shrubs

Mountain big sagebrush 1. 3 2. 4 6. 1 3.0 12. 3 4.7
Green rabbitbrush 0.9 1. 1 3.6 1.8 3. 4 1. 3

Bitterbrush 0.4 0.9 1.1 T 1.5 1.0

Total 200.5 264. 2
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Appendix Table 13. Data summary for the mountain big sagebrush/bluebunch wheatgrass community
on the Izee stress pasture. 10. 3 ha.

1974 1975

Species
Cover

Frequency
(%)

24. 2 98.4
1.0 14.5
1.0 12. 9
0. 6 2. 7
0. 2 0. 8

Production Composition
k

Grasses

67.0
1. 3

1. 7

T
T

Production Composition
jg/Iajt/oL___

261, 3 70.0
8. 1 2.2
4. 3 1. 1

0.6 T
0. 7 T

Bluebunch wheatgrass
Idaho fescue
Kentucky bluegrass
Prairie junegrass
Bottlebrush squirrelt ail

217. 4
4.2
5.4
0. 6
0.5

Forbs

Western yarrow 2.7 61.6 16.9 5.2 12.6 3.4
American vetch 2,2 42.7 43.4 13.4 41,9 11.2
Wyeth buckwheat 1.4 20.0 12.4 3. 8 16.5 4.4
Western hawksbeard 0.8 2.4 5.4 1. 7 5.7 1.5
Shasta aster 0. 3 2.8 0.8 T 1. 4 T
Cushion buckwheat 0.2 1.0 0. 2 T 0.4 T

Broadleaf lupine 1.0 1.6 9.0 2.8 7.3 1.9
Sneezeweed P - P P -

Shrubs

Mountain big sagebrush 1.5 12.9 4.5 1.4 9. 3 2.5
Green rabbitbrush 1.4 2.4 2.3 1.0 1.7 T

Bitterbrush 0.5 1.7 0.6 T 1.1 T

Snowberry 0.5 1.0 1.0 T 0.4 T

Little wildrose 0. 1 0.4 P P

Rubber rabbitbrush P P - P
05,111=0.

Total 324.6 373.4
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Appendix Table 14. Data summary for the ponderosa pine/ snowberry/ elk sedge community on the
Izee stress pasture. 3. 1 ha.

Species Cover
CX)

Frequency
1974 1975

Production Composition
k_ /ha

Production Composition
k ha

Grasses and grasslikes

Elk sedge 32, 1 96. 7 536.3 75.6 570.5 72.5
Idaho fescue 7.2 31.3 32.1 4.5 27.6 3.5
Pinegrass 0.6 3.3 1.2 1.7
Thurber's needlegrass 0. 1 1.0 P 0.6

Forbs

Low oregongrape /7,2 23.0 63. 3 8. 9 68. 9 8.8
Broadleaf lupine 7.3 15.6 21.4 3.0 42.7 5.4
Western yarrow 6. 1 28. 6 14. 2 2.0 18. 3 2. 3

Fewflowered meadowrue 4. 2 31. 4 7.2 1.0 8. 2 1.0
Meadow goldenrod 3.7 17.3 8.3 1.2 10.8 1.4
Western hawksbeard 1.8 9.6 3.4 T S.0 1.0
Sneezeweed 1.4 2.5 3.1 T 3.6 T

Cushion buckwheat 0.8 1.6 2.8 T 3,1 T

Shasta aster 0.4 1.0 0.6 T 1.4 T

Wyeth buckwheat 0.3 1.6 1. 1 T 3.9 T

Shrubs

Snowberry 4.8 11.7 14.1 2.0 20.2 2.6

Total 709.2 786.6
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Appendix Table 15. Data summary for the giant wildrye-Sandberg's bluegrass community on the Izee
stress pasture. 3. 4 ha.

Species

Giant wildrye
S andb erg' s bluegrass
Idaho fescue

Wax currant

Total

Cover
1974 1975

Frequency Production Composition Production Composition
(%) (kg/ha) (%) (kg/ha)_ (X)

36.2 48.9
28.4 41.5

7. 1 21.6

1.0 2.6

Grasses

63.0
56.0

7. 2

49. 1
43. 7
5.6

Shrubs

2. 1 1.61.

73.5
63, 1
10. 1

49. 3
42. 3
6.8

2.3 1.6

128.3 149.0

Appendix Table 16. Data summary for the ponderosa pine/ green rabbitbrush/Kentucky bluegrass
community on the Izee stress pasture. 2. 3 ha.

Cover
1974 1975

Species Frequency Production Composition Production CompositionjLzLLL,iha 9,,(%)

Grasses--.--...-.
Kentucky bluegrass 24. 3 48.8 56.0 65. 9 64. 3 67. 1

Bottlebrush squirreltail 16.8 5. 9 2.5 2. 9 1.8 1. 9

F orbs

Western yarrow 3.4 29. 3 9. 2 10. 8 10.5 10. 9

Shrubs

Green rabbitbrush 2.3 9.0 17. 3 20.4 19. 2 20. 1

Shrubby cinquefoil P P P

Mountain big sagebrush P - P

Total 85.0 95.8
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Appendix Table 17. Data summary for the rubber rabbitbrush/bluebunch wheatgrass community on the
Izee stress pasture. 1. 3 ha.

Species Cover
Frequency

( %)

1974 1975

Production Composition
(kg/ha) (%)

Production Composition
(kg/ha) (%)

Grasses

Belubunch wheatgrass 20.7 100.0 201. 3 67. 6 247, 3 70. 6

Idaho fescue 1.0 9.7 4.5 1.5 8.0 2.3
Kentucky bluegrass 1.0 11.8 6, 2 2. 1 3. 7 1. 1

Pinegrass 0.6 2.9 0.7 T 0.6 T

Forbs

Western yarrow 2.3 53.5 18.5 6. 2 10. 9 3. 1

American vetc4 2. 1 37. 2 40. 2 13.5 44. 1 12.6
Wyeth buckwheat 2.1 18.7 10.8 3. 6 15.7 4.5
Broadleaf lupine 1.0 5.5 8.3 2.8 8.4 2. 4

Shrubs

Rubber rabbitbrush 1.5 7.6 4.6 1.6 10.3 2. 9

Mountain big sagebrush 0.4 2.9 2.4 1.0 1. 2 T

Total 297.6 350. 2

Appendix Table 18. Data summary for the curlleaf mountain mahogany/Idaho fescue community on
the Izee stress pasture. 2.0 ha.

1974 1975
Cover

Species Frequency Production Composition Production Composition
(kg /ha) ( %)

Grass

9.3 87.1 68.0 100.0 72.4 100.0

Tree

Idaho fescue

Curlleaf mountain
mahogany 64.8

Total

1111..

68.0 72.4
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Appendix Table 19. Data summary for the Izpe inciting pasture for fields 1, 2, and 3 in 1974.

Species Cover
( %)

Frequency
Production Composition

kg/ha.) (%)

Field 1 - 14, 1 ha

Alfalfa (ranger) 23.5 100.0 1, 127.6 54.0
Kentucky bluegrass 16.8 64. 0 316. 1 15. 1

Orch ard gr ass 11.5 57.0 334.0 16.0
Common timothy 9.8 52.0 225. 3 10.8
Reed canarygrass 6.0 56.0 85.2 4. 1

Total 2, 088. 2

Field 2 - 5. 0 ha

Reed canarygrass 38. 0 98.0 1,535.6 50.8
Smooth brome 19.0 98.0 529.0 17. 5

Kentucky bluegrass 10.3 84.0 567.4 18.8
Common dandelion 9. 6 68.0 253.3 8. 3

Alfalfa (ranger) 9. 3 52.0 139. 4.6

Total 3, 024.5

Field 3 - 12.7 ha

Kentucky bluegrass 38.8 100.0 3, 442. 2 87.2
Common dandelion 16.5 98.0 267. 9 6. 8

Reed canarygrass 13.5 17.0 40.4 1.0
Alfalfa (ranger) 7. 3 30.0 141.3 3. 6

Common timothy 3. 3 27.0 56.0 1.4

Total 3,947.8
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Appendix Table 20. Data summary for the Izee inciting pasture for fields 1, 2, and 3 in 1975.

Species Cover
Frequency

Production
(kg/ha)

Composition
(%)

Field 1 - 14. 1 ha

Alfalfa (ranger) 36.1 100.0 3, 129.5 54.6
Smooth brome (manchur) 31.8 96.0 2, 120.7 37.0
Barley 16.7 98.0 468.7 8.2
Reed canarygrass 0.8 2.0 9. 2 T
Kentucky bluegrass 0.4 2.0 3.2 T

Total 5, 731. 3

Field 2 - 5.0 ha

Reed canarygrass 40.0 100.0 1, 796.4 53.4
Smooth brome 22. 1 96.0 54(.4 16.3
Common dandelion 11.4 64.0 261.4 7.8
Kentucky bluegrass 11, 2 82.0 601. 4 17. 9

Alfalfa 9.4 54.0 149.4 4.5
-,--........,

Total 3, 355.0

Field 3 - 12. 7 ha=rma
Smooth brome (manchur) 98. Q 2, 296.5 42.837. 9
Alfalfa (ranger) 32. 7 100.0 2, 493.6 46.5
Barley 14.3 96. 0 12. 9 9.5
Kentucky bluegrass 1. 1 9.0 38.2 1.0
Common dandelion 0.6 6.0 18.8 T
Common timothy 0. 3 2.0 6. 3 T
Reed canarygrass 0. 2 2, 0 1. 1 T

Total 5,367. 4



119

Appendix Table 21. Data summary for the western juniper/bitterbrush/bluebunch wheatgrass
community on the Rockpile stress pasture. 64. 0 ha.

Species Cover

(%)
Frequency

1974 1975

Production Composition
(kg/ha) 1%)

Production Composition
(kg /ha) (%)

Grasses

Bluebunch wheatgrass 13.7 93. 3 197.5 77. 4 242. 2 78.0
Kentucky bluegrass 4.7 34. 3 14. 7 5.8 19. 7 6. 4

Cheatgrass 2. 3 23. 3 12. 9 5. 1 14. 9 4.8
Rattlesnake grass 2. 0 26. 7 9. 2 3. 6 9. 4 3. 0

Forbs

Loesel tumbleweed 1.5 21. 6 10.4 4.1 10.2 3.3
Western yarrow 0. 4 17. 7 1.9 1.0 2.8 1.0

Shrubs

Bitterbrush 5.2 11.3 6.5 2.5 8. 1 2. 6

Rubber rabbitbrush 1.4 7.7 2. 1 1. 0 3. 2 1.0
Hood's phlox P P. P

Total 255.1 310.5
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Appendix Table 22. Data summary for the ponderosa pine/rubber rabbitbrush/bluebunch wheatgrass
community (subdivision 1) on the Rockpile stress pasture.

1974 1975
Cover

Species Frequency Production Composition Production Composition
CM)

/1_.__li i%01...__c(kg /ha) %

Grasses

Bluebunch wheatgrass 11.4 87.4 124. 7 44.5 144. 2 45. 9

Cheatgrass 8. 3 34. 1 47. 6 17.0 46. 3 14. 7

Kentucky bluegrass 7. 1 44.7 39.9 14.3 51.3 16. 3

Idaho fescue 5.6 28. 1 10.2 3.7 14. 1 4.5

Forbs

Wyeth buckwheat 4. 1 21, 2 23. 1 8. 2 28.0 8. 9

Loesel tumbleweed 2, 3 32.4 26.9 9. 6 19.7 6. 3

Arrowleaf balsamroot 1.0 7.2 2.9 1.0 4. 1 1. 3

Rock onion 0.3 11 1, 0, 7 T 1.4 T

Western yarrow 0.3 14.3 0.7 T 1. 2 T

Shrubs

Rubber rabbitbrush 1.0 4. 3 3. 2 1.2 4.2 1.3
IMINFRII

Total 280.2 314. 4
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Appendix Table 23. Data summary for the ponderosa pine/rubber rabbitbrush/bluebunch wheatgrass
community (subdivision 2) on the Rockpile stress pasture.

Species
Cover
(%)

Frequency
1974 1975

Production Composition
ckg/ha) (%)

Production Composition
(kg/ha) (%)

Grasses

Bluebunch wheatgrass 12. 9 91. 3 142. 8 57. 1 168.0 58.0
Kentucky bluegrass 8. 6 46. 1 46.4 18.5 54.9 18.9
Cheatgrass 6.1 27.6 31.5 12.6 35.3 12. 2

Idaho fescue 0.3 2, 4 0.5 T 0.8

Forbs

Loesel tumbleweed 2.0 29,7 12.1 4.9 9.6 3.3
Wyeth buckwheat 1.9 16.9 10.1 4.0 13.1 4.5
Rock onion 0.4 6.1 1. 8 1.0 1.7 1.0
Western yarrow 0.3 11.7 0.9 0.8

Shrubs

Rubber rabbitbrush 1.4 4.9 4.6 1.8 5.7 2.0
=11,1.

Total 250. 2 289. 8

Appendix Table 24. Data summary for the ponderosa pine/rubber rabbitbrush/bluebunch wheatgrass
community (subdivision 3) on the Rockpile stress pasture.

Species
Cover

(%)
Frequency

1974 1975

Production Composition
18

Production Composition
ha 9(%01._

Grasses

Bluebunch wheatgrass 13.2 90.0 131.7 53.9 164.0 55. 9
Cheatgrass 7. 9 29.0 44.4 18. 2 48. 1 16. 4
Kentucky bluegrass 6. 9 41.5 34.5 14. 1 39. 1 13. 3

Idaho fescue 5. 1 24.5 11.5 4.7 13.8 4.7

Forbs

Wyeth buckwheat 3.6 19.0 16.0 6.5 18.4 6. 3

Rock onion 0.8 7.5 1.5 1.0 1.8 1.0
Loesel tumbleweed 0.3 4, 0 0.8 T 1. 1 T

S*1±3s,

Rubber rabbitbrush 1. 3 3.5 4 8 2.0 6. 6 2. 2-,-
Total 244.4 292. 9
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Appendix Table 25. Data summary for the yellow sweetclover/Kentucky bluegrass community on the
Rockpile stress pasture. 37. 2 ha.

1974 1975
Cover

Production Composition Production CompositionSpecies Frequency
(%)

Grasses

Kentucky bluegrass 42. 1 84.0 284.0 50.0 363.0 51. 7

Cheatgrass 6.2 21.0 41.2 7.3 50. 1 7. 1

Smooth brome 4.1 17.0 20.9 3.7 24.1 3.4

Forbs

Yellow sweetclover 37.3 62, 0 184.5 32.5 221.0 31.5
Common dandelion 7. 1 41.0 30.4 5. 3 38. 2 5.5
Bull thistle 1.0 6.0 2. 7 T 4. 3 1.0
Broadleaf lupine 0.3 2.0 3.4 1.0 0. 4 T

Smooth scouring rush 0. 1 1.0 0. 4 T 0. 1 T

Total 567.5

001
701. 3

Appendix Table 26. Data summary for the willow/Kentucky bluegrass community (subdivision 1) on
the Rockpile stress pasture.

Species Cover
(%) Frequency

1974 1975

Production Composition
(kg/ha) (%)

Production Composition
(kg/ha) (%)

Kentucky bluegrass
Cheatgrass
Smooth brome

41.6
5. 9
3.6

81.0
23.0
14.0

Grasses

70.9
12. 8

5.5

271.9
42.2
21.9

72. 1
11.2
5.8

236.0
42. 7
18.4

Forbs

Common dandelion 5.4 29.4 17, 2 5.2 20. 1 5. 3

Broadleaf lupine 1. 1 8.0 5.7 1.7 7. 6 2. 0

Bull thistle 0.8 3.0 3.0 1.0 3.0 1.0

Shrubs

Willow 2.1 11.2 9.7 2.9 10.7 2.8

Total 332.8 377.4
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Appendix Table 27. Data summary for the willow/Kentucky bluegrass community (subdivision 2) on
the Rockpile stress pasture.

Species
Cover

Frequency
1974 1975

Production Composition
(kg /ha) (%)

Production Composition
(kg/ha) (%)

Grasses

Kentucky bluegrass 44.5 89, 0 259.0 68.6 334.5 69.5
Cheatgrass 6.8 26.0 34.5 9. 2 46.8 9.7
Smooth brpme 3. 1 13.0 15.0 4.0 14. 6 3.0

Forbs

Common dandelion 7.3 34.0 25.7 6.8 33.6 7.0
Western yarrow 4.7 21.0 19.7 5.2 25.8 5.3
Broadleaf lupine 1.4 9.0 5.4 1.4 6.8 1.4
Loesel tumbleweed 1.1 13.0 7.2 1.9 8.6 1.8
Bull thistle 0.6 7.0 1.1 T 1.3 T

Shrubs

Willow 2.4 14.0 9,8 2. 6 9.4 2.0

Total

11,11

377.3 481.3

Appendix Table 28. Data summary for the ponderosa pine/bluebunch wheatgrass community on the
Rockpile stress pasture. 159. 3 ha.

Species
1974

Cover
Frequency Production Composition

N) k_ /ha ciA

1975

Production Composition
k ha

Grasses
...ommaemoasinsas

Bluebunch wheatgrass 14. 1 91.0 176.5 63. 9 217.4 64. 2

Kentucky bluegrass 8. 1 43.0 43. 9 15. 9 51.9 15. 3

Cheatgrass 5.8 26.0 29.0 10.5 32.7 9. 7

Forbs

Wyeth buckwheat 2. 1 19.0 11.3 4. 1 17.2 5. 1

Loesel tumbleweed 1.4 17.0 9.0 3. 3 10.6 3. 1

Western yarrow 1.0 13.0 1.0 T 1.4 T

Rock onion 1.0 4.0 1.4 1,0 2. 1 1.0

Shrubs

Rubber rabbitbrush 1. 1 3.0 3.8 1.4 5.2 1.5
-----

Total 276. 1 338.5
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Appendix Table 29. Data summary for the Rockpile inciting pasture.

Cover 1974 1975
Production Composition Production CompositionSpecies Frequency

(%) (kg/ha) ( %) (kg/ha) ( %L

Grasses_

Common timothy 20. 2 78.0 471. 2 35. 9 407.2 36. 1
Smooth brome 8.6 46.0 2Q6.5 15. 7 170.2 15.1
Kentucky bluegrass 5. 1 14.0 92. 4 7.0 82.6 7.3
Giant wildrye 4.9 21.0 131.1 10.0 124.7 11.0
Cheatgrass 4.2 47.0 8.0 1.0 8. 1 1.0
$ andberg's bluegrass 1.0 9.0 10.1 1.0 8.2 1.0

Forbs.

Alfalfa 13.1 66,0 249.6 19.0 183.2 16.2
Loesel tumbleweed 6.5 61. 0 42.8 3. 2 50. 7 4.4`
Russian thistle 4. 1 12. 0 18. 9 1. 4 16.5 1. 5

Smooth scouring rush 3. 1 11.0 37. 6 2. 9 36. 3 3. 2
Yellow sweetclover 2.0 7.0 24.4 1.8 21.5 1, 9
Western yarrow 0.6 2.0 3.5 T 1, 8 T

Syrubs

Willow 3. 1 18.0 14.1 1. 1 17.9 1.6
Little wildrpse 0.4 2.0 3.0 T P

Total

,.M.1,

1, 313. 2 1, 128. 9
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Appendix Table 30. Differences between stress pastures and between
stress pastures and inciting pastures when ana-
lyzed by Duncan's new multiple range test
(p 0,05).

Pasture

The Izee pastures
1974

Inciting I* V* IV II III

% dry matter 59.7 63.4 67.1 80.0 82.9 86.9

Pasture
% dry matter

a

1975
Inciting I. V IV II III

59.7 62.7 66.9 79.8 82.4 85.2

The Rockpile pastures

1974
Pasture Inciting I II* VI IV III V*

% dry matter 59.8 71,4 72.2 75.4 79.1 79.5 80.5

1975
IPasture Inciting VI II* III IV V

% dry matter 66.8 72.6 73.0 76.3 76.5 81.4 83.3

Values underscored by the same line are not significantly different at
at the p = 0.05 level.
Areas associated with DABPE.


