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RAN’GE MANAGEMENT 

Editorial 

Range Fifth-Columnists 

vv E, the people who use the range, 
are not the fifth-columnists to 

whom I refer, so hold your fire. We who 
live in this world have merely created 
the conditions making it possible for 
fifth-columnists to flourish, whether they 
be plants or animals. 

My terminology refers to the great 
mass of so-called noxious weeds which 
invade our range lands. Their tactics 
are less scrupulous and more enduring 
than the human enemies of free men. 
They are just as difficult to cope with 
in the order of the plant kindgom as it, 
is to deal xit,h the plotting Communists 
of 1951 in the kingdom of man. They 
are a tough lot, unsurpassed in silent, 
unobservable infiltration tactics, and 
once established, they are here to stay. 

About GO years ago \\‘e reached our 
peak in the use of range by livestock in 
the United States. Since that time the 
peak load has been gradually reduced, 
and in many sections of the West the 
decline is still with us. For example, 
Oregon’s sheep population reached an 
all-time high about 1910, with 2,700,OOO 
sheep, almost entirely dependent on 
range. Today it. is less than 7OQOO0, 
and a large percent, of these graze in 
relatively small pasture flocks on farms 
and ranches rest of the summit of the 
Cascade Mountains. I am not quest,ioning 
the fact that the peak load was probably 
far in excess of the ability of t,he range 

as a whole to carry, or the fact that many 
acres were unwittingly plowed and taken 
out of range production for a time, or 
the fact that our big-game load is much 
greater than it was GO years ago. I am 
merely emphasizing the point that there 
was at least enough forage at that time 
to permit the development of a load far 
in excess of anyt,hing we could imagine 
carrying under present range conditions. 

It has been estimated that of the 
800 million acres or so of rang& the 
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West, 500 million are in poor condition 
with uncertain trends in condition. If 
this estimate of condition is half accurate, 
there is and has been a whale of a lot of 
country made available for the settlement 
of the fifth-columnist horde of noxious 
and undesirable plants. And believe 
me, these invaders have used every 
opportunity to take over, to become 
permanently fixed as part of the land- 
scape, and to expand in many instances 
at the expense of good, sound plant 
citizens. They are still aggressively at it. 

Let’s look at a few of the leading 
range fifth-columnists in the West. Our 
good old enemy St. Johnswort, alias 
Klamath weed, alias goatweed, and 
scientifically known as Hypericum per- 
for&urn, a native of France and England, 

’ arrived on the east coast of the United 
States in about 1700. Its first appearance 
in the West of record was near Ft. 
Seward, California, about 1900. Since 
that time it has done an effective ex- 
panding job. In 1913 it first appeared 
in the Snake River countiy north of the 
Wallowa Mountains in Oregon.. In 1924 
it was discovered on the Bison Range 
north of Missoula, Montana, and several ’ 
years ago it was reported as far east as 
the headwaters of the Musselshell River 
in central Montana. Today this fifth 
columnist can boast of thousands of 
acres of range land as being well invaded 
in northern California, western and 
northeastern Oregon, and northeastern 
Washington along with adjacent Idaho. 
It is a rootstalk-producing perennial, is 
practically worthless as a forage plant, 
and is poisonous to all kinds of livestock; 
especially injurious to animals with white 
skin. 

At the present time no comment on 
noxious weeds in the West would be 
complete without mentioning the most 
popular newcomer, Halogeton. This late 

arrival, which was discovered first near 
Deeth, Nevada, in 1935, has lost no 
time in becoming well established in the 
general areas east and south of that 
concerned with Klamath weed. Maybe 
the invaders have a treaty on territorial 
responsibilities. Since 1935 Halogeton has 
invaded in force the sagebrush and 
shadscale ranges in northern Nevada, 
southern ldaho, and northwestern Utah. 
It has a good toe hold in southeastern 
Oregon, northeastern California, a few 
counties in eastern Utah, and a spot or 
two in Montana and Wyoming. There 
has been much publicity on this plant 
and more will be written. It’s an annual, 
is poisonous to livestock, is drought 
resistant, has very strong seeding habits, 
and looks somewhat like Russian thistle. 

Halogeton and St. Johnswort are just 
two of the clan. There are many more. 
Some may be less spectacular in a 
regional sense but of more concern 
locally than the two mentioned culprits. 
Recently an Interagency Committee com- 
posed of representatives of state and 
federal land-managing agencies in the 
Columbia River Basin was organized 
to analyze the noxious-weed situation in 
the Basin. At its first meeting, the com- 
mittee decided that over 20 plants were 
sufficiently important in their effect on 
cultivated and range lands to place 
them on the noxious list. A preliminary 
survey of national forest ranges in the 
Columbia River Basin revealed that 
over 500,000 acres are infested with 
these plants. I don’t have the information 
on other lands in the Basin, but I know 
that this represents only a small percent 
of the total area infested. 

There doesn’t seem to be much ques- 
tion about the practicability of handling 
the situation on cultivated lands. It was 
said at the Western Weed Conference at 
Rozeman, Montana, several years ago, 
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“In most states, someone, somewhere, is 
doing something about weed control on 
cropland, but little is being done on 
range lands. ’ ’ This may not be entirely 
true, but it does spell out in a very few 
words the crux of the situation. Many 
private operators and public land ad- 
ministrators are quite skeptical about 
the economics involved in the control 
or eradication prospects on range lands. 
Perhaps they should be skeptical. The 
costs are high, but I wonder about the 
basis for determining the economics? 

For example, during the summer of 
1950, a cattleman using the Chelan 
National Forest grazed 500 yearling 
heifers and steers on his forest allotment. 
The cattle were weighed before they 
entered the range and again two months 
later when they were taken off. The 
gain amounted to 90,000 pounds of 
beef on the hoof. As you would suspect, 
the native mountain range which pro- 
duced this average gain of 3 pounds per 
head per day is in very good condition 
and free of noxious plants. This is a lot 
of production for one range, especially 
at the present prices of beef. But now 
comes the pay-off: our red friend St. 
Johnswort was discovered last season 
for the first time in the Okanogan Valley 
in Washington which is the location of the 
headquarters ranch for the 500 grass- 
fat yearlings. In fact, one of the areas 
infested was actually on this operator’s 
ranch. 

Now in determining the economics, 
do we assess the control charges to the 
few acres infested, or do we distribute it 
over all the adjacent range lands which 
are threatened? I vote for the latter. 
There is more at stake than just the 
few acres now taken over by this plant. 
The range economy of the entire valley 
is concerned. The problem is comparable 
to that with the human Reds. The best 

solution is to stop them before they get 
started, and to eliminate the conditions 
which are favorable for their develop- 
ment. This means that someone will 
have to do something now, and on a 
scale which will effectively nip the 
infestation in the bud and prevent its 
spread to other areas. 

The Director of Agriculture for the 
State of Nevada told me that had suffi- 
cient funds been available in the late 
30’s, he could have corralled and made 
our foe Halogeton impotent. Maybe 
yes and maybe no; I’m not sure that the 
job could have been done, but it would 
have been worth trying. At least the 
rancher in Idaho who allegedly went out 
of business because of this plant would 
have thought so. I don’t believe the 
eradication job after Halogeton was 
first found should have been the responsi- 
bility of the State of Nevada only. Also, 
I don’t believe it should have been left 
up to the landowner on whose land it was 
found nor to the railroad responsible for 
hauling the seed. The responsibility 
should rest with all of us, and the ob- 
jective of the American Society of 
Range Management definitely places a 
responsibility on this organization. 

. 

There is not space enough here to 
prescribe a specific course of action to 
deal with these range plant fifth-colum- 
nists, even if I had one to prescribe. 
However, I do believe that the serious- 
ness of the situation justifies its con- 
sideration as a concrete project for the 
Range Society to promote and carry 
through to a satisfactory conclusion. 
In other words, the Society should chart 
the course and do what is necessary to 
get the job done. 

Who knows when a new Halogeton or 
St. Johnswort will arrive? Perhaps we, 
the Range Society, should take a page 
from the book of the foresters of the 
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Northwest. Last year, by cooperative plantAs now absorbing range lands. Mem- 
arrangement among private, state, bers of the Society should think it over. 
county, and federal foresters, almost one The problem is a real challenge to all 
million acres of spruce budworm infested of us.-Fred H. Kennedy, Assistant 
timberland was successfully treated in Regional Forester, Division of Range 
Oregon and Washington. Perhaps this and Wildlife Management, Pacific North- 
all-out approach is something to think west Region, U. S. Forest Service, 
about for the control of the noxious Portland, Oregon. 

GRASSLAND FARMING 

In the recently published Department of Agriculture appropriation hearings for 1952, 
the Honarable Charles F. Brannan, Secretary of Agriculture reports: “We need still 
greater emphasis on conservation and sound land-use practices. It is not advisable for 
farmers to plow up land which can better, or more safely be used for pasture. Nor should 
farmers endeavor to increase livestock production unless they have, or can reasonably 
expect to get, necessary feed supplies. Expansion of grasslands farming is needed both 
for the present and for agriculture’s long-range future. We need more meat now. But we 
will need continued expansion of the livestock industry in the future. Grasslands farm- 
ing helps produce meat and also preserves land resources.” 



The Halogeton Problem on Utah’s Ranges 
L. A. STODDART; HOWARD CLEGG; BEN S. MARKHAM; AND GEORGE STEWART 

Utah State Agricultural College, Logan; Rancher, Tooele; U. S. Bureau of Land Management, 
Salt Lake City; and Intermozmtain Forest and Range Experiment Station, Ogden 

T HIS report was prepared by the 
Committee on the Halogeton problem 

in Utah, Utah Section, American Society 
of Range Management. 

The poisonous weed Halogeton glomera- 
tus was unintentionally introduced into 
the United States, probably from south- 
ern Russia, in about 1930; was first 
identified in Nevada in 1935; moved into 
western TJtah and southern Idaho in 
about 1940; and was recognized as a 
poisonous plant in 1942 (3). It has since 
invaded California, Oregon, Wyoming, 
and Montana. Halogeton now occurs in 
western Utah from Idaho south to Iron 
County and from Nevada east to the 
cultivated lands. Focal points are Boxel- 
der and Tooele Counties. Isolated in- 
festations were discovered in 1950 in 
San Juan, Emery, and Grand Counties 
in eastern Utah, indicating that the plant 
had crossed a natural geographic barrier, 
the Wasatch Mountains, and now threat- 
ens millions of acres previously not in- 
fested. 

Halogeton has caused serious losses in 
range sheep in Nevada, Idaho, and Utah. 
In one instance it is reliably known to 
have killed 1620 sheep, substantially all 
of one herd in three days. Twelve sheep- 
men are reported to have left the business 
because of this weed in southern Idaho. 
Cattle are less likely than sheep to be 
poisoned because they are less likely to 
eat a toxic quantity. Losses are known to 
occur, however. 

Utah’s ranchers are only now becoming 
aware of the danger of Halogeton despite 
its 10 years residence in the state. Nu- 
merous stat,e and federal agencies also 

are suddenly fired with determination to 
fight this invader. As a result, desperation 
programs are being undertaken by many 
private land owners and government 
divisions, some of which are a waste of 
time and money-in fact, many may 
actually aggravate the poisoning problem. 
An example of this latter is spraying or 
burning, sometimes after the Halogeton, 
an annual, has cast its seed and died. 
Such programs may kill perennial shrubs 
which normally compete with Halogeton, 
leaving the ground bare and prime for 
dense growth of Halogeton the following 
spring. 

Because of the confusion which gener- 
ally exists concerning Halogeton, includ- 
ing such extreme prophecies that it will 
eliminate the western livestock business, 
the Utah Section decided to offer its 
technical services to the state in an at- 
tempt to put the true picture before 
livestock growers and to recommend an 
action program. In summer of 1950, the 
section appointed a committee to study 
the problem and to draw up a proposed 
program. This program was approved by 
section officers and released to extension 
people, federal land management person- 
nel, livestock growers, and to many others 
such as weed committees, highway com- 
missions, and railroads. It is now the 
basis of action programs by these groups 
which may do much to save money and 
prevent poisoning. This appears to be a 
good example of how the Range Society 
sections can serve their areas. The com- 
mittee report is submitted here because 
it is believed that it will interest other 
sections who may want to adopt action 
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programs on this or similar range 
problems. 

ECOLOGY OF HALOGETON 
Following are a series of ecological facts 

known about Halogeton which have a 
bearing upon its control and management. 

1. It is an annual plant characteristic 
of arid regions and adapted to rapid 
invasion of bare soils (Fig. 1). Its presence 
indicates disturbance of normal conditions 
and may result from overgrazing, plowing, 
scraping or any other action which dis- 
turbs or destroys natural vegetation. 

2. It produces highly viable seed by 
the thousands, many of which are at- 
tached to wing-like bracts enabling them 
to be blown rapidly to great distances. 
They possibly are carried also by live- 
stock. Once it invades an area, the entire 
range will become seeded in a matter of 
very few years. Thereafter, the plant will 
appear on all sites to which it is adapted 
within the area if competition does not 
keep it out. 

3. The plant is extremely drought re- 
sistant, tolerates high soil salt content, 
and a soil pH of 8.5 or more (6). Soil type 
and elevation do not appear to limit its 
distribution. It does not occur, however, 
in high elevations where precipitation is 
sufficient to support good density of other 
plants. Only in dry and, often, alkaline 
deserts is other vegetation scarce enough 
to permit abundant growth of Haloge- 
ton. Therefore, poisoning is likely to re- 
main a problem largely of desert winter 
range. 

4. The toxic substances are soluble 
oxalates which occur in concentrations 
up to about 20 percent (4) and which 
when consumed cause rapid decline in 
blood calcium to about 25 percent of 
normal (5). At maximum oxalate con- 
centration, only 6 to 8 ounces of air-dry 
Halogeton will kill a 100 pound sheep 
(5). The concentration present in the 

plant decreases with leaching by fall 
rain and snow to a level which is much 
less dangerous generally by mid-winter 
(3). Unusual precipitation may delay 
this date, however, and late-winter deaths 
are known to occur. 

5. The plant is non-palatable, es- 
pecially to cattle, if other feed is plentiful. 
Fall, especially after the first frost and 
after softening rains or snow, seems to 
be the period of highest palatability as 
well as high poison concentration. Salt 
hunger has been advanced as a factor 
encouraging animals to eat Halogeton, 
but research work appears to discredit 
this theory (4). 

6. Feeding experiments have shown 
that animals with native forage in their 
stomachs can consume twice the normally 
lethal dose of Halogeton without injury, 
therefore, if plenty of good feed is avail- 
able on the range along with Halogeton, 
poisoning is unlikely. There appears to be 
no reliable evidence to substantiate the 
common opinion that emaciation or abor- 
tion result from eating less-than-lethal 
amounts of Halogeton. 

7. Halogeton can be killed by both 
2,4-D and 2,4,5-T sprays, but often, 
repeated spraying is necessary. In Idaho, 
best kills have been obtained by heavy 
ester forms applied in mid-summer at 2 
pounds per acre (1, 6). These sprays also 
kill broad-leaved native forage plants, 
thus removing natural competition 
against any new Halogeton plants which 
may invade the area. 

8. Halogeton can be controlled by com- 
petition from artificially planted grasses 
in areas not too dry or too saline for grass 
growth. Several crested wheatgrass plant- 
ings near Wells, Nevada, have shown 
conclusively that only a few dwarfed 
plants will occur in successfully regrassed 
areas, these being insignificant from the 
standpoint of being able to cause live- 
stock injury. Adjacent unseeded land pro- 
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as tentative solutions to the Halogeton 
problem. 

1. Support of state and federal legis- 
lation for establishment of a research 
program on all phases of the Halogeton 
problem, including (a) conditions of 
poisoning, its causes and prevention; 
(b) ecology of the plant and its method 
of propagation; (c) chemical, biological, 
and mechanical means of eradication; and 
(d) range management practices dis- 
couraging growth of the plant and mini- 
mizing livestock losses. 

2. Immediate surveys by competent 
range ecologists to determine extent of 
isolated invasions such as those in eastern 
IJtah, and in Wyoming and Montana. 
These should be followed by such action 
programs as seem desirable, possibly in- 
cluding intensive spraying aimed at com- 
plete eradication of Halogeton. 

3. Increased, emphasis of range seeding 
within major areas of Halogeton distribu- 
tion wherever crested wheatgrass is well 
adapted. Especial emphasis should be 
given to seeding road-sides and other dis- 
turbed areas. Care should be exercised to 
avoid plowing or disturbing natural vege- 
tation preparatory to grass seeding unless 
a grass stand can be assured because such 
mechanical operation spreads and plants 
Halogeton seed and removes competition. 
Dense stands of Halogeton are known to 
result if grass should fail to replace the 
native vegetation. 

4. A program within major areas of 
infestation to discourage mechanical dis- 
turbance of soil and uncontrolled spraying 
which tend to leave soil bare. This has 
especial significance along roads and high- 
ways where present maintenance practices 
tend to encourage the spread of 
Haloget on. 

5. A program of improved range man- 
agement and less intense grazing on areas 
where Halogeton grows interspersed with 
native vegetation and where artificial 

revegetation is infeasible because of low 
precipitation or high soil alkalinity. This 
program will serve (a) to increase natural- 
vegetation competion and hence reduce 
Halogeton and (b) to increase palatable 
native vegetation available to grazing 
animals and hence reduce Halogeton con- 
sumption to such a low level that no one 
animal will eat an injurious amount. 

6. Educate sheep herders so they can 
recognize Halogeton readily and show 
them the areas in which it grows so t,hey 
can avoid roads, trails, and bedrounds 
which are dangerous. This is especially 
important between September and ,Janu- 
ary when the plant may be more palatable 
and when poison is not yet leached from 
the plant. 

7. A program of increased supple- 
mental feeding to prevent hungry sheep 
from consuming excess amounts of Halo- 
geton. This is of especial importance 
when trailing or bedding sheep on Halo- 
geton areas and when liberating hungry 
sheep from corrals, trucks, or shipping 
cars. Adequate salting of livestock pos- 
sibly may be of benefit also. 

8. A campaign of education to acquaint 
people of the West with Halogeton iden- 
tification and ecology. This would in- 
clude publication of bulletins by State 
Extension Services, encouragement of 
talks to rancher groups about Halogeton, 
and display of the plant in offices of 
county agent,s, in store windows, etc. 
Since this committee report was originally 
released, bulletins have been issued (1, 2) 
in Idaho and Nevada. The objectives of 
this program would be (a) to enable 
herders to avoid the plant or to practice 
approved range and livestock manage- 
ment procedures where the plant is pres- 
ent ; (b) to encourage people in Halogeton- 
free areas to recognize the first invasion 
of the plant and take steps to eliminate 
it; and (c) to acquaint stockmen and 
public officials with the dangers of des- 
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peration measures to eliminate the plant 
from areas where it is now established. 

Halogeton will never be eliminated 
from the intermountain deserts and solu- 
tion of the problem is good management 
ofi_ranges and livestock. Burning, scrap- 
ing, spraying and other control measures 
are likely to increase rather than decrease 
Halogeton and should be attempted only 
after scientific study of each specific 
case by a capable ecologist. It is our opin- 
ion that the Halogeton problem is a 
serious one but that there is no founda- 
tion for fear that the western livestock 
business faces destruction. Good manage- 
ment will enable stockmen to combat this 
problem without insurmountable losses. 
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TWO BLADES OF GRASS 

And he gave it for his opinion, that whoever could make two ears of corn, or two blades 
of grass, to grow upon a spot of ground where only one grew before, would deserve better 
of mankind, and do more essential service to his country, than the whole race of politi- 
cians put together. 

Jonat,han Swift 
in Gulliver’s Travels 



Electric Fence for Distribution of Cattle on a 
Range Grazed by Sheep and Cattle 

ARTHUR D. MILES 

Rancher, Livingston, Montana 

E LECTRIC fence has been in service 
on the ranch since the fall of 1943 

. . . eight years. The charged one-wire 
fence has now been adapted to the range 
as a permanent improvement, and 40 
miles of it have been built,. 

If. labor had been available, the ex- 
pensive and inadequate permanent type 
of “strength” fence would probably still 
be in use. The need of distributing and 
holding cattle on a range already used by 
sheep was adequately solved, however, 
by the use of the electric fence. 

The use problem consisted of grazing 
areas that were left ungrazed by the sheep, 
or areas where herding was difficult. 
Much coarse grass, that the sheep found 
unpalatable, was left on many areas, 
while other spots were cronped extremely 
close. Many of the better sheep feeds 
were’ being supressed, not only by the 
sheep, but by the coarser grasses. Reg- 
ular barb-wire fence, with its high costs, 
would be unduly expensive for enclosing 
these many range areas that have part of 
the palatable forage consumed by the 
sheep. 

TYPE OF COUNTRY 

The range consists of high foot hills 
that are steep-rising from the valley 
floors as much as two thousand feet. 
A favorable moisture condition of 30 
to 40 inches annually has clothed these 
steep slopes with luxuriant forage; con- 
sisting mainly of bunch grass, but a good 
admixture of browse species is also pres- 
ent. Water is found in numerous springs 
and creeks, but there are many good 

. 

grass areas that are a considerable dis- 
tance from water. It has been to many of 
these steep and distant areas that the 
electric fence has been instrumental in 
drifting the cattle (Fig. IA). 

The grasses on the north slopes are 
mainly fescues (Festuca spp.) and redtop 
(,4grostis alba), with some wheatgrasses 
(Ayropyron spp.), being similar to the 
Pacific bunch grass type. The south 
slopes are composed of wheatgrasses, 
needle grass (Stipa comata) and salt- 
grass (Distichlis spicata). These types 
grade into each other as the altitude in- 
creases and ot’her species become more 
prominent, as timothy (Phlcztm pratense) 
and mountain brome (Bronzus margina- 
tus). 

NATURE OF THE FEKCING 

Areas that have coarse cattle feed, 
along with the necessary water, are en- 
closed. The fences run on the level or 
easy grade-up and down hill fencing, 
as occurs frequently with fences built on 
section lines, being avoided. Steep and 
eroding areas are not included in the 
enclosures, if it is feasible to fence around 
them. Pockets where cattle might tend to 
collect and overgraze are eliminated by 
the contour nature of the fencing. Many 
of the fences run along the lower side of 
springs and creeks, the cattle being per- 
mitted to graze out both directions from 
the water and up the hillsides. 

Range types are fenced separately. This 
is particularly true of north and south 
slopes (Fig. 1B). It was not practical to 
separate the range types one hundred per- 
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cent, as small breaks frequently occur on 
the larger slopes, giving rise to minor 
north and south slopes. 

The cattle are pastured on some south 
slope areas in late fall and early winter. 
They are not allowed to grace many of 
the south slope areas at all, these being 
reserved for the sheep. The cattle are 
also excluded from all areas that are 
closely used by the sheep. The creek 
bottoms, north slopes and higher areas 
are pastured by the cattle during the 
summer. Wind swept areas on both north 

and south slopes are reserved for winter 

CONSTRUCTION OF TAE FENCE 

Considerable time is needed to choose 
the location of a proposed fence. Grades 
need to h? laid out, brush pat,ches cir- 
cumvented or a way thru discovered, 
range types considered, and the needs 
and movements of the cattle studied. 
After the location is decided upon, the 
fenw is erected with startling ease and 
rapidity. 

Three men can construct three-fourths 
of a mile of fence in a day with ready cut 
and pointed post’s. Posts are placed a rod 
and half apart, depending upon condi- 

grazing. The shop mow about the range 
in seasonal camps, having access to all 
aY?BS. 

The electric fence allows the sherp to 
grazr and move about unrest,rictcd. The 
single wire is 36 to 40 inches above the 
ground--well above the sheep. The sheep 
disturh the fences very little during their 
grazmg, and it is not nrcessary for the 
herders to make openings in the fences to 
facilitate easier movement of the sheep, 
as it often is in regular typr fences. 

The cattle more along the contour nnd 
easy grade fence lines, drifting to good 
grass in far corners and on steep slopes. 
In other pastures cattle graze st,eep slopes 

quite readily, since they are held on them 
and not, alloved to seek lowr areas. 

tions, requiring ahout tn-o hundred posts 
to the mile. 

The fence is economical. The present 
day construction costs of B well built 
electric fence with trcatrd posts, comes 
to $150 per mile. A regular type fence in 
this locality using four hnrb wires, costs 
from $400 to $800 a mile. 

Maintenance 
Maintenance of the electric fence is 

relatively simple. Snor drifts occasionally 
break the wire, quite frequently pull out 
the insulators. Litt,le timr is nerdrd to 
replace the insulators and stretch the rire. 
It is nhout n live minute joh to replace a 
rotted post, nnd r-f&en the XT-i-ire. Electric 
fence maintenance is neither difficult nor 
time consuming. 
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Charging 

“Hot shot” batteries (six-volt dry cells) 
are used to charge the fences. In 1949 the 
battery cost of keeping 240 head of cattle 
in from four to six separate bunches dur- 
ing the year was $75.00. 

On some pastures two or three chargers 
are employed, depending upon conven- 
ience. The parts of fences that run along 
alfalfa meadows are put on separate 
circuits to lessen the chances of failure. 

Green plants, as alfalfa (Medicago 
sativa) and Canada thistle (Cirsium 
arvense), that grow underneath the fence, 
furnish “ground” connections during all 
seasons, especially during the dry Au- 
gusts. The fence affords little shock when 
the ground is dry, covered with dead 
cover or dry snow. Green plants and wet 
ground conditions provide good electrical 
conduction, and therefore make the 
charge in fence effective. The very plants 
that would tempt cattle out of a dry pas- 
ture (as alfalfa) have been instrumental 
in keeping them in, since they furnish 
good ground connections. ’ 

Keeping the fence cllar 

It has been necessary to mow or reduce 
the growth of bushes and other tall 
plants that come in contact with the wire. 
The need for this is severe only along the 
creek bottoms and the more moist and 
fertile habitats. Canada thistle, wild car- 
rot (Leptotaenia multi$da), and giant 
rye grass (Elymus condensatus) are par- 
ticularly troublesome. A hand scythe is 
used t)o trim plants on the uplands. In 
the lower area, mowing or spraying is 
resorted to. Ten miles of fence can be 
mowed in a day with a power mower, and 
even a greater amount can be sprayed 
in a day with regular spray equipment. 

Even though the fence has been left 
untrimmed at different times, the cattle 
have not strayed. The charge in the fence 
becomes weak and ineffect’ive on being 

shorted out; the battery runs down 
sooner. Green plants and growing brush, 
when in contact with the wire, reduce 
the charge considerably. 

On the upland areas about the only 
plants that interfere are the giant rye 
grass and an occasional patch of brush. 
It is generally easier to go around these 
than to trim them. The heads of the wheat 
grasses often touch the fence in the fall, 
but because of their dry nature in that 
season, they have little effect in reducing 
the charge of the fence. 

“CREEPING” 

Where a one-wire fence is used, the 
suckling calves “creep” on the adjacent 
pastures, and if the enclosed areas border 
alfalfa or grain fields, the calves “creep” 
on these. Damage to the grain and hay is 
not severe, although noticeable. The 
calves that have access to these special 
pastures do well. 

A second wire, six or eight inches below 
the top wire serves to restrain the “creep- 
ing” of the calves. The pastures border- 
ing the highway and several others, are 
fenced with two wires (Fig. 2A). 

A training fence is set up in the corral 
while the calves are being weaned. Turned 
out to the green fall grass ten days after 
being taken from the cows, the weaned 
calves stay within the fence. Only one 
wire is necessary to restrain them if it is 
at the right height. 

Occasionally a short yearling has gone 
into its second summer still small enough 
to “creep.” 

PROBLEMS ENCOUNTERED 

The fence, as we use it, has proved satis- 
factory. It is different, however, as com- 
pared to a regular type fence. The elec- 
tric fence, although inexpensive and 
scanty in appearance, does a remarkably 
good job of holding cattle. 

The fence does fail occasionally, 
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though. An unseen kink in the mire might seasons hsw not broken out during fol- 
causr u break, or the cattle might rub lowing dry summer8 or stormy winters 
over a corner post. Then there might, be (Fig. 2s). 
an overlooked spot in the construction 
where the vire is too high, or too low. ADarTaBILlTY AND USE 

Seldom have the cattle gotten out when Whether or not the electric fence could 
the charger is off or- the fence grounded be used on other ranges and sections of 
out. Concerted effort is made to keep the country is a question. Certainly it has 
the fences that are in use, in good repair proved adaptable to this range. Possibly 
and charged at all times; any trouble with a two-wire fence, one being a ground wire, 
the charge or the condition of the fence could be used in dryer areas. No need for 
is immediately taken care of. a tmo-wire fence of such type has been 

Dry weather originally wa8 some con- found on our range. The high-voltage or 
tern. It was thought that the cattle “dry” post on most fence chargers might 
would break out, since the charge in the serve under dry renditions. 

fencr scp:mtrs rhe creek lrott,on, from al- 

fence is not very effective during dry 
seasons. The year 1949 was R drought 
year. Forage production fell far below 
the average and the grass \~its green for 
only a short while in the spring. The 
fence rorked satisfactorily and no cattle 
got out. The high voltage or “Dry” 
post on the chargers are used occasionally 
during long dry periods. 

None of the cattle have gone thru a 
charged fence during the green grass 
seasons, a time when the fence is ex- 
tremely effective; neither have yearlings 
turned out in the spring, nor ner~ly ac- 
quired cattle. Stock that have become 
used to the fence during the green grass 

Our mngc, with a capacity of 2000 
sheep, now carries 1200 sheep and 200 
head of cattle. Greater use is being 
made of the coarser grasses, stimulating 
the finer grasses and weeds. Severe over 
use and trailing has been curtaikd in 
many places. Corners, creek bottoms and 
areas t,hat are used very little by the 
sheep are now utilized by the cattle. 

SUMMARY 

The electric fence has been given an 
extensive trial on a broken type of high 
foothill range that receives moderately 
high precipitation, and it has heen ar- 
cepted as n permanmt improvement. It 



232 ARTHUR D. MILES 

is possible to graze both sheep and cattle 
on t)he same range with the use of the 
electric fence, obtaining good distribution 
and moderate use. 

The electric type fence is easy to con- 
struct and it is economical. Maintenance 
is not difficult. The flexibility of lines of 
the electric fence enables it to follow the 
contours of the ground, thereby leading 
the cattle to high ground and distant 
corners. The sheep are able to move about 
the range unobstruct’ed by the one wire 
fence. 

There are some aspects of electric fenc- 
ing that are new and different, such as the 

“creeping” of the calves, and the neces- 
sity of keeping the fence row trimmed and 
the wires charged. 

The fence has done the job of holding 
cattle thru the vicissitudes of eight years. 
It has held mature cattle that have never 
seen an electric fence before, and it holds 
calves that are used to running under the 
wire all summer before they are weaned. 

Better utilization of the range, with 
improved plant vigor and better cover, 
has become possible with the multiple 
use of sheep and cattle. The electric 
fence has made this multiple nse econom- 
ically feasible. 

BRIEFS 

How many times have fine ideas and fine plans been stopped before they started be- 
cause someone was too quick to say, “No, it can’t be done!” 

Stephen Douglas 

4k 

Criticism 
nothing. 

is something you can avoid by saying nothing, doing nothing and being 

Anonymous 
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T 0 obtain basic information on the 
sheep’s diet under winter range 

conditions, a study was conducted on a 
typical desert range in west-central 
Utah. The purpose was to determine 
which forage plants were eaten, factors 
which affect the selection, amount con, 
sumed daily, and factors which limit 
consumption. With this information, rec- 
ommendations can be made that are in 
keeping with sound management prac- 
tices. 

The study area consisted of two sheep 
allotments in three broad valleys in a 
region of low parallel mountain ranges. 
The mountain chains average seven or 
eight miles in width, are often steep, 
and contain numerous coves and canyons 
which furnish winter grazing for sheep. 
The valley basins are from 10 to 15 
miles in width, flat near their centers, 
and slope gently upward to the mountains 
(Fig. 1). 

This region has an annual precipitation 
of 6 or 7 inches, occurring principally as 
spring rains and winter snows, with 
occasional summer showers. Sub-zero 
temperatures usually occur during the 
winter for extended periods. The sum- 
mers have long periods of drought with 
maximum midday temperatures above 
90°F. 

Soils of the region are highly variable. 
Poor drainage, coupled with low pre- 

l Publication approved by Director, Utah 
Agricultural Experiment Station, November 
10; 1950. Investigation supported in part by 
a grant from Swift and Co., and the Inter- 
national Minerals and Chemical Corp., Chi- 
cago, Ill. 

cipitation result in concentrations of 
soil salts at some place in the soil profile. 
This appears near the surface on the 
valley bottoms but is found at somewhat 
greater depths on the foothill slopes. 

REVIEW OF LITERATURE 

A method designed to measure the 
forage consumption and diet of grazing 
sheep must consider the abundance and 
composition of the vegetation, habits of 
the animal, season of year or stage of 
plant growth, climatic conditions, and 
management practices (3-6). 

Doran (6) found that the relative 
amount of time ewes spent grazing 
grasses, weeds, and browse was closely 
correlated with the relative abundance 
of each class of plant. Stapledon and 
Jones (15) and Cook, et al. (2) have 
shown sheep to be highly selective in 
their diet, preferring the more succulent 
leaves and twigs to the coarser stems. 

Smuts and Marias (14) found that 
forage consumption increased or de- 
creased almost proportionately to in- 
creased or decreased average daily weight 
of sheep. Stapledon and Jones (15) 
found that the quantity of herbage 
consumed by grazing sheep varied widely 
from day to day, believed to be caused 
by varying moisture content of the 
herbage, or possible varying botanical 
and chemical composition of the pastur- 
age. Woodman, et al. (16) found that 
sheep consumed more pounds of. dry 
matter when on green pasture than when 
subsisting out -of -doors on diets composed 
of hay, swedes, and concentrates. 

Methods for determining forage con- 



sumption have been used more in the 
field of pasture research than in range 
research. A rommon pmrrdurr used hy 
pasture investigators (8, 9, 12, 15) 
con&s of clipping the forage from a 
represcntutivc section of the ILI‘CLL bcforc 
grazing and from another representative 
section after grazing. The dilferenre 
hetwm the t,wo figwcs rrprrsmts the 
amount consumed. The disadrantages of 
this procedure hare been rerieved by 
Garrigus and Rusk (11). 

feed intake could be determined for 
animals on pasture if wxne “tracer” 
mxteri:d ~oold be found. Experiments hy 
thew inwstigators vith silica. as the 
tracer matrrial provrd unsatisfactory 
because of the inclusion of sorw soil 
in the diet. Forbes and Gerrigus (8) 
have shorn that the lignin-ratio tech- 
niqur rould he used to determine feed 
intake of grazing animals. The lignin- 
ratio method is based on the assumption 
that lignin, R constituent of plant ma- 

Another approach to the problem of 
determining forage consumption is the 
dry matter ratio m&hod (11). This 
procedure involves the collection of the 
feces voided each day by the grazing 
animal, and the determination of digesti- 
bility of the dry matter consumed in 
digestion stalls either with the same 
animals to be used in the grazing trials 
(11) or with similar animals (16). The 
forage consumption is then calculated 
using the pereentagc digestibility of the 
dry matter and the dry matter voided 
each day in the feces. 

Gallup, et al. (10) emphasized t,hat 

terinl, is not digested by the animal. 
Forage consumpt,ion is then determined 
from the percentage of lignin in the 
forage, the quantity of dry matter ex- 
creted, and thelignin in the dry matter 
excreted, RS follows: pounds of dr,y 
matter consumed = 

pounds dry matter excreted X 
percent lignin in dly matter excreted .~ 

c-cent lignin in dry mat,ter consumed. 

METIIOD OF PROCI:DUHE 

This study was conducted during the 
winter grazing seasons of 194G-4i and 
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1947-48 on typical saltbush range in the 
Great Basin area of Utah. 

The diet of the grazing animals was 
determined by the “before and after” 
method used by Cook, et al. (3) which 
consisted of random sampling of all 
forage species before grazing and again 
after grazing. The difference in weight 
between the before-grazing sample and 
t,he after-grazing sample was a measure 
of the percentage utilization of each 
species. 

Percent utilization and forage pro- 
duction for each species were used to 
calculate the composition of the diet. 
On each area grazed at approximately 
weekly intervals from three to six 
900-foot transects were established for 
collecting plant material. Grazing periods 
within the season were arbitrarily sepa- 
rated on the basis of days spent in local 
grazing areas. 

Samples were analyzed for lignin as 
outlined by Ellis, et al. (7). Then, by 
difference between before-grazing and 
after-grazing samples, lignin content of 
the diet was determined. 

The forage consumption of w-ether 
lambs and yearlings was determined for 
each grazing period by the use of the 
lignin-ratio method (7). Forage coa- 
sumption for older sheep was calculated 
by using the 0.73 power of the body 
weight as outlined by Brody (1). 

Feces were collected in each period 
from w-ethers by means of specially 
constructed fecal bags attached to the 
animal. Collections were started four 
days after the beginning and continued 
until the close of each grazing period. 
The bags were emptied once daily. The 
feces Were accumulated for the period.and 
preserved in a mixture of 97 parts alcohol 
and 3 parts hydrochloric acid. At the 
close of the period, the accumulated feces 
of each animal were weighed, thoroughly 
mixed, and a 2 pound aliquot obtained 

. 

for oven dry matter and lignin determi- 
nation. 

RESULTS AND DISCUSSION 

The winter grazing season normally 
begins early in November, and sheep 
start to leave the winter range in early 
April, most herds having left the area 
by the last of April. Continuous sampling 
followed this same schedule as closely as 
possible. 

Some browse plants, Utah juniper 
(Juniperus utahensis), pinon pine (Pinus 
monophylla), and other less important 
species, totaled 8.53 percent of the 
species composition but normally were 
not grazed. These plants were sampled 
only occasionally, or not at all. Sampled 
forage averaged 91.47 percent of the 
total plant composition and was calcu- 
lated in all cases to represent more than 
98 percent of the forage grazed. 

During the 1946-47 grazing season 
data were obtained from a rather ex- 
tensive area where two sheep herds 
grazed. During the second winter the 
study was conducted on only one sheep 
allotment and with one small band of 
experimental sheep. 

Forage production, utilization, and 
composition of the diet 

Browse produced an average of 73 
percent of the forage available to the 
sheep during the winter seasons, grasses 
produced 26 percent and a forb (Rus- 
sian-thistle) one percent. 

Average utilization was approximately 
the same for both grasses and browse 
(Table 1). D uring the first part of the 
grazing season browse species were uti- 
lized to a greater degree than grasses, 
but during succeeding months the use 
ratio was reversed. Browse was preferred 
during the early season because of the 
abundance of fruit and leaves remaining 
on these species. The leaves and fruit 
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were removed by grazing and shattering The species composing the diet varied 
as the season progressed and the prefer- markedly from time to time, as influenced 
ence decreased accordingly. by site, weather, abundance of species 

In spite of the variation in degree of present, and intensity of use. 
use for the forage classes among periods, Shadscale was generally abundant on 
the percent of the seasonal diet composed most areas and produced the largest 

TABLE 1 
Average available forage, utilization, and composition of the diet for two winter grazing seasons 

19QS-48 by species and forage classes 

SPECIES 

Artemisia nova (black sage) . 
Artemisia spinescens (bud sage). 
Atriplex confertifolia (shadscale) . 
Chrysothamnus stenophyllus (yellowbrush), 
Ephedra nevadensis (j ointfir) . . . . 
Eurotia Zanata (winterfat) . . 
Grayia spinosa (hop-sage). 
Gutierrezia sarothrae (snake weed) 
Lycium andersonii (desert thorn). 
Tetradymia spinosa (horsebrush). 

Browse total.. 

Agropyron spicatum (bunch wheatgrass). 
Aristida Zongiseta (three-awn) :. 
Bouteloua gracilis (blue grama) 
Bromus tectorum (downy brome) 
Hilaria jamesii (gallet a) 
Oryzopsis hymenoides (Indian ricegrass) 
Sitanion hystrix (squirreltail) 
Sporobolus cryptandrus (sand dropseed). 
Stipa comata (needle k thread) 
Triodia pilosa (hairy triodia) 

Grass total. 

Salsola kali, var. tenuifolia (Russian- 
thistle)............... 

GRAND TOTAL.. 

AVAILABLE FORAGE 

1946-47 1 1947-48 

percent 

4.7 
0.3 

26.7 
16.6 
2.4 

27.7 
0.2 
1.8 
0.1 
0.9 

81.4 

3.5 
0.1 
0.2 
- 

3.2 
7.4 
0.2 
4.0 
- 
- 

18.6 

- 1.6 - 1.9 - 

100.0 100.0 21.7* 23.:* 100.0 

2.7 
- 

50.5 
5.0 
1.0 
2.0 
0.1 
2.7 
- 
- 

64.0 

43.5 43.2 
52.7 - 

12.7 22.5 
20.5 38.5 

0.6 17.4 
36.2 17.0 
47.1 0.2 
12.1 23.1 
0.0 - 

0.0 - 
24.4* 24.3* 

- 26.6 
1.3 5.6 
5.1 0.0 
0.3 - 

8.2 23.8 
4.6 41.6 
-_ 54.6 

13.8 5.9 
O.S_ - 
0.3 - 

34.4 26.1’ 

UTILIZATION BY 
WEIGHT 

1946-47 
I 

1947-48 1946-47 1 1947-48 

percent percent 

- 
27.4 
37.6 
16.0 
14.6 
31.7 

- 
17.6 
38.9 
25.2 
22.7* 

DIET BY WEIGHT 

11.4 5.0 
0.9 - 

12.6 48.4 
11.3 8.2 
0.1 1.0 

44.8 1.3 
0.4 0.1 
1.1 2.6 
- - 
- - 

82.6 66.6 

3.7 - 
0.1 1.5 
0.0 8.2 
- 0.2 
2.5 5.2 
9.8 6.3 
0.3 - 
1.0 10.4 
- 1.3 
- 0.2 

17.4 33.3 

0.1 

100.0 

* DVei$rted average. 

of grass and browse was almost directly quantity of available forage (Table 1). 
proportional to the abundance of .the However, the degree of use was never 
respective forage classes. However, some heavy. The weighted utilization for the 
individual species constituted a much winter seasons ranged from 13 to 22 
greater percentage of the diet than their percent of the current year’s growth. 
respective proportions of the forage Because of its wide-spread distribution 
production would suggest. it constituted from 13 to 48 percent of 
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the seasonal diet. Use was heaviest 
during the fore-part of the winter before 
seeds and leaves had shattered ap- 
preciably. Later use was lighter except 
while other species were covered by 
snow. In the spring, even the new suc- 
culent shoots were but lightly utilized. 

Black sage was available only in the 
foothills and seldom dominated extensive 
areas. However, it was available to sheep 
in small quantities most of the season. 
Its sparseness prevented it from becoming 
important in the diet, but it was closely 
used on all areas where it was present. 
The utilization was occasionally as high 
as 65 percent of the current year’s 
growth. This removed most growth that 
was readily accessible. 

Winterfat produced a large quantity 
of forage on many sections of the winter 
range, but either because of past overuse 
or unfavorable growing conditions, it 
did not produce more than 7 percent of 
the total available forage on any of the 
lower foothill areas. Some were entirely 
lacking in this species. However, in some 
of the valley basins pure stands were 
found. These areas were generally grazed 
when light snows occurred or when sheep 
wanted to move out of the foothills. 
Winterfat was readily eaten everywhere 
it occurred. Where it was dominant, the 
use was often as high as 60 percent, 
compared to only 15 to 20 percent utiliza- 
tion in mixed stands where it made up 
less than 10 percent of the vegetation 
composition. 

Bud sage was not abundant probably 
because of its high palatability and 
resulting overuse in past years. Sheep 
frequently grazed 70 percent of this 
species during the first grazing contact. 
This represented all that they could 
readily take, and only stumps of shoots 
and a limited amount of leafy material 
protected by coarse wood remained. 

Yellowbrush was present on most of 

the grazing allotments and occasionally 
represented as much as one-third’ of the 
available forage. The use of yellowbrush 
appeared to be determined by site. 
When it occurred on the alluvial slopes, 
use was light and often negligible, and 
where the species was grazed it appeared 
to be the same plants that had been 
grazed year after year. When the species 
occurred in the rocky foothills, use was 
usually heavy, often destructively so. 

Snakeweed was found on most areas 
but seldom exceeded 3 percent of the 
total herbage production. Only on local 
areas where past overuse was evident 
did this species become abundant. Snake- 
weed was lightly used throughout most 
of the season, and contributed less than 
3 percent to the average seasonal diet. 

Jointfir was not abundant on most of 
the range -and received light use in 
most areas. However, during periods of 
heavy snow this plant was used rather 
heavily and constituted appreciable 
amounts of the diet for brief intervals. 

Hop-sage was not widely distributed 
over the range and did not become im- 
portant in the diet except during the 
early spring when new growth was eaten. 

Blue grama, a low growing grass, was 
unavailable to grazing a large portion 
of the winter because of snow, but in the 
relatively snow-free periods it occasion- 
ally produced as much as 10 percent of 
the total available forage and made up 
a substantial portion of the diet. During 
years of poor forage production this 
species produces only limited available 
forage because of low growth. 

Sand dropseed was present in various 
quantities. Around old bed grounds and 
along sheep trails it was abundant but 
was only moderately utilized. When other 
species were plentiful this species was 
used lightly or not at all. 

Galleta grass, similar to blue grama in 
growth form but slightly taller, produced 
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from 3 to 8 percent of the total available 
feed. Forage produced by this species is 
somewhat coarse and only moderately 
palatable to sheep, yet, it is a plant that 
withstands drought and abuse well. 

Indian ricegrass was distributed 
sparsely over most of the grazing allot- 
ments and occasionally produced as 
much as 25 percent of the total forage. 
This species is one of the most palatable 
grasses throughout the winter grazing 
season and produces early spring growth 
which is highly preferred and generally 
grazed heavily before animals leave the 
winter range. 

Squirreltail was green most of the 
winter and was closely used, but only a 
small quantity was available, so it was 
not an important species in the diet. 
Most plants were found under the pro- 
tection of shrubs and not available to 
the grazing sheep. 

Three-awn grass produced a coarse, 
wiry forage that was not particularly 
palatable. This species never made up 
more than 2 percent of the .diet. It was 
abundant only around old bed grounds 
and sheep drive ways or where the range 
showed past abuse. 

Needle-and-thread grass was not abun- 
dant, but its green growth within the old 
leaf sheath made it rather palatable to 
sheep and locally it constituted ap- 
preciable quantities of the diet. 

Bunch wheatgrass occupied only local 
areas in the foothill-cedar types, there- 
fore, representing a rather small per- 
centage of the total available forage. 
This species was moderately used and 
represented about 4 percent of the diet 
during the 1946-47 winter grazing season. 

Downy bromegrass was not present 
on most areas but occurred locally on old 
bed grounds and overused ranges where 
the soils did not contain a high content 
of salts. Even though it is a winter 
annual, growth was not available until 

spring. Only slight use was made of 
mature plants remaining from the pre- 
vious year. 

Hairy triodia was present only sparsely 
on small areas in the rocky foothills. 
The foliage was green most of the winter, 
however, the extremely low growth was 
not readily accessible to the animals and 
did not contribute any appreciable quan- 
tity to the diet. 

Overused ranges generally showed a 
greater quantity of snakeweed, yellow- 
brush, three-awn grass, sand dropseed 
and downy bromegrass compared to 
ranges in good condition. 

TABLE 2 

Average amount of forage consumed daily in 
each period by lambs averaging 85 pounds in 
weight compared to amount of -forage avail- 
able per acre. 

PERIOD DATE 

1 Nov. 26 to Dec. 18 
2 Dec. 18 to Jan. 13 
3 Jan. 13 to Feb. 3 
4 Feb. 3 to March 10 
5 March 10 to April 3 

IRY MATTER 
PRODUCED 
PER ACRE 

1 

pounds pounds 

641.9 2.04 
250.5 3.21 
383.5 3.04 
278.1 3.71 
260.2 2.99 

JRY MATTER 
CONSUMED 
DAILY PER 

HEAD 

All species that were being used to a 
degree greater than 40 to 50 percent 
were scarce and in a weakened state of 
production. This suggests that even 
though winter range plants may be in a 
dormant state, they cannot thrive under 
a management system that allows more 
than half their annual forage production 
to be removed by grazing. 

Daily forage consumption 

On ranges that produce forage of low 
quality, the amount of feed consumed 
daily often determines whether or not 
a nutritional deficiency occurs in the 
diet of the grazing animal. 

The daily forage consumptiou of the 
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eight wether lambs and yearlings, from 
which feces collections were taken pro- 
vided the means of evaluating forage 
consumption. This phase of the study was 
carried on only during the grazing season 
of 1947-48. 

The least aniount of forage consumed 
per day (Table 2) was at the beginning of 
winter grazing season (period 1). This 
was thought to result from the handling 
of the animals and from a decrease in 
grazing time on the range. In addition 

considerably. The variation cquld be 
accounted for by cold weather, heavy 
snows, and grazing time on the range. 
However, the daily average voided for 
each period was rather uniform. From 
this study it seemed that amount of 
forage produced per acre was not a 
factor determining the daily consumption 
by grazing sheep. More important ap- 
peared to be the time actually spent 
grazing, which was directly influenced 
by the time the sheep were out on the 

TABLE 3 
Forage consumption by lambs and yearling wethers and calculated forage consumption oj an average 

sheep in each age class of an average range herd when using collection yearlings as the basis, 
compared to the recommended allowance of the National Research Council for pregnant ewes 

SHEEP AGE CLASS 

Collect ion lambs. .......... 
Collection yearlings ........ 

Lambs. 79 2.65 
Yearlings. .117 3.47 
3yr.... 137 3.85 
4 yr. 137 3.88 
5 to 6 yr.. 133 3.79 
Over 6 yr.. 129 3.69 
Average. . 122 3.56 

1 AVERAGE FEED CONSUMED DAILY 
I 

AVERAGE 
RECOMMENDED ALLOR- 

WEIGHT Periods ANCE OF NATIONAL 

RESEARCH COUNCIL* 

~ Feb. S-Mar. 10 1 Mar. 11-Apr. 4 ( Avg. 

3.71t 
3.39t 

.- 

pounds 

2.99t 
2.78-t 

---___ 

2.14 
2.83 
3.13 
3.13 
3.05 
2.99 
2.88 

fiounds 

3.35t 3.00 
3.09t 3 :20 

_--_- --_----- 
2.40 2.79 
3.15 

/ 
3.20 

3.51 3.61 
3.51 / 3.61 
3.42 3.50 
3.34 3.39 
3.22 3.35 

* Oven dry basis. 
t Determined by the lignin ratio method. . 

the range was dry and the sheep were range and indirectly by climatic con- 
watered infrequently. After the sheep ditions and the character of the forage. 
became accustomed to being handled This, of course, is assuming that at no 
and carrying the fecal bags, experimental time was the range overgrazed and that 
procedure had little effect upon forage adequate forage was available except 
consumption. when covered by snow. 

Consumption increased after period 
one until the last period when there was 
a slight decrease. During this pkriod 
some spring growth appeared and sheep 
spent much of the time traveling in 
search of green forage. 

Daily quantities of feces voided varied 

Forage consumption by age classes 
The average daily forage consumption 

of lambs and yearlings, as compared with 
the recommended allowances of the 
Sational Research Council (13) is shown 
in Table 3. Average daily forage con- 
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sumption of the lambs used for collection 
was 3.35 pounds compared to 3.09 
pounds for the yearlings. The yearlings 
weighed an average of 32 pounds more 
than the lambs, yet the daily forage in- 
take was 0.26 pounds less. The recom- 
mended allowance for an 85pound lamb 
is 3.00 pounds of moisture-free forage 
daily which is 0.35 pounds less than was 
actually determined (Table 3). The 
recommended allowance for a 117-pound 
yearling is 3.20 pounds of forage daily 
or 0.11 pounds more than was actually 
calculated in the present study. Since 
the National Research Council has al- 
lowed for a margin of safety, it appears 
that the data collected from yearling 
wethers are in close agreement with the 
recommended forage allowance. How- 
ever, it appears that the recommended 
allowance for lambs is too low, especially 
under range conditions, since these sheep 
consumed more than the recommended 
allowance and left the winter range with 
only a slight gain. 

Brody (1) has proposed that the 0.73 
power of the body weight could be used 
to calculate the feed consumption of 
different age groups of maintenance 
sheep. Using wether yearlings as the 
basis, calculations have been made in 
Table 3 for other age classes of sheep 
in an average range herd. There is close 
agreement between the National Research 
Council allowances and the calculated 
forage consumption. 

From these data it appears that 
yearling wethers can be used to obtain 
forage consumption of all age classes of 
sheep except lambs. 

SUMMARY 
A study was conducted on typical 

saltbush desert range in westcentral 
Utah during the years 1946 to 1948 to 
determine t’he quantity of forage avail- 
able to sheep during the winter grazing 

season, the composition of the diet, and 
the daily forage consumption. 

The forage was sampled by the “before 
and after” method which consisted of 
random sampling of all forage species 
before grazing and again after grazing. 
The difference in weight between the 
before-grazing sample and the after- 
grazing sample was a measure of the 
percentage utilization of each species. 

Average total production was com- 
posed of 73 percent browse, 26 percent 
grass, and 1 percent forbs. 

Average utilization for browse and 
grass was about the same, approximately 
24 percent for each forage class. During 
the first part of the grazing season 
browse species received heavier use than , 
grasses, but with advancement of season 
the utilization of grasses increased and 
utilization of browse decreased. 

The percent of the seasonal diet 
composed of grass and browse was almost 
proportional to. the abundance of each 
forage class on the range. This was not 
true, however, for individual species. 
Percent utilization for certain species 
varied widely and was dependent upon 
plant association, weather conditions, and 
general character of the individual plants. 

Overused ranges generally had a greater 
quantity of snakeweed, yellowbrush, 
three-awn grass, sand dropseed, and 
downy bromegrass compared to ranges 
judged to be in good condition. 

The average daily forage consumption 
of sheep was determined by the lignin- 
ratio method. Eight wether lambs and 
yearlings were equipped with fecal bags 
to facilitate collection of fecal matter 
voided daily. The quantity of forage 
produced per acre was not an important 
factor determining the daily consumption 
by grazing sheep. Forage consumption 
was influenced by the time actually spent 
grazing which was directly influenced by 
the time the sheep were out on t!he range 
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and indirectly by climatic conditions 
and character of the forage. 

Average dally forage consumption of 
wether lambs weighing 85 pounds was 
3.35 pounds compared to 3.09 pounds 
for yearlings weighing 117 pounds. The 
yearlings weighed an average of 32 
pounds more than the lambs, yet, the 
daily forage intake was 0.26 pounds less. 
The data collected from yearling wethers 
is in close agreement with the recom- 
mended allowances of the National Re- 
search Council; however, it appears that 
the recommended allowance for lambs 
is too low for range conditions since all ex- 
perimental lambs consumed more than the 
recommended allowance and left the win- 
ter range with only slight gains. 

If lambs are used as a basis for calcu- 
lating forage consumption for older 
animals by the 0.73 power function of 
the body weight, dry matter intake is 
too high but yearlings give figures that 
are in close agreement with the recom- 
mended allowances of the National Re- 
search Council. 
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Effects of Range Condition on Livestock 
Production 

J. S. McCORKLE 
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AN1) ARNOLD HEERWAGEN 

Range Conservationist, U. S. Soil Conservation Service, Raton, Kew Mexico 

T HIS paper is a progress report on a 
survey to determine the influence of 

range condition on livestock production. 
While the data are not adequate to draw 
final conclusions, the information now 
available indicates certain tentative con- 
clusions. 

Range conservationists, both techni- 
cians and ranch operators, frequently 
need specific information on what can be 
expected in actual production from a 
range in different stages of range con- 
dition. A number of experiment station 
tests have shown that moderate grazing 
is more profitable than heavy grazing. 
Most such experiments are test,s on 
grazing range in the same condition at, 
different rates, although the result may 
be a change in range condition over a 
period of time. Yield studies by clipping 
support the assumption that the vegeta 
tive production is greater on range in top 
condition. Economic surveys on ranches 
have not usually been adapted to range 
condition analysis except for a few 
ranches analyzed ‘by students of range 
management to compare the production 
and income “before and after” improve- 
ment. 

It is generally conceded that range in 
good condition is better able to resist 
erosion and excessive runoff. Adequate 
figures are lacking on production of live- 
stock for market from range in high 
condition as compared to range in lower 
condition to show which range condition 
yields the greatest returns. 

This survey was initiated to obtain 
case records from typical commercial 
ranches to answer the question whether 
a range in good condition is more, or less, 
profitable than a similar range in poor 
condition. The Southern Great Plains of 
New Mexico and Colorado, in the mixed 
prairie association was selected as the 
study area because it contains many 
ranches that have comparable types of 
range, systems of grazing use, and meth- 
ods of production. 

The breeding cow ranch was selected 
as the typical ranch operation, and 
ranches with similar livestock programs 
were studied to eliminate possible differ- 
ences in production due to the type of 
ranching. The ranches studied vary from 
2,500 to 116,000 acres, but most of them 
were between 5,000 and 30,000 acres in 
size. 

Supervisors of Soil Conservation Dis- 
tricts and Soil Conservation Service per- 
sonnel in the Districts were helpful in 
selecting ranches because of, their knowl- 
edge of ranchers and ranch management 
in their localities. 

The ranch operators were contacted 
and the survey explained to them. If the 
ranch program appeared suitable for the 
survey and if agreeable to the operator, 
the surveyors made a field examination 
of the ranch and a careful study of the 
ranch records with the help of the ranch 
operator. The ranchers were very coop- 
erative. They generally took time to 
discuss their records and management 

212 
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problems thoroughly, accompanied the soil varies from sandy loam to clay loam. 
surveyor in examining the ranch for Blue grama (Bouteloua grucilis) occurs as 
classification, and displayed a keen in- the major forage plant. Galleta (Hilaria 
terest in the survey. jumesii) , buff al0 grass (BuchZo& ducty- 

RANGE SITE 
loides), and western wheat grass (,4gro- 
pyron smithii) are the principal forage 

The ranches in the survey represent a plants growing in association with it. 
large area, and because of this a number The second site in size is the stony and 
of site variations would be expected to shallow hills and breaks. The major por- 
occur. A site is defined as an area capable tion of this site is almost as productive 

TABLE 1 
Acreage by range sites and range condition class for each group of ranches* 

I I 
RANCHES RATED GOOD 

CONDITION 
RANCHES RATED FAIR 

CONDITION 
RANCHES RATED POOR 

CONDITION 

SITE I---- Range condition 

Good 1 Fair 1 Poor 1 Good 1 Fair 1 Poor 1 Good ( Fair 1 Poor 

Upland (mixed prairie grassland) 
Stony and shallow hills and 

breaks, (brushy hills, pinon- 
juniper, lava ridges). . 

Sand . . 
Valley (More or less flood irri- 

gated . . 
Vega (sedges, rushes, grasses- 

-wet part of year). .’ 

acres acres 

21,42122,129 4,49022,953 74,43017,866 0 

60521,357 26,088, 2,521 0 
0 3,900 6,500 2,600 0 

161 2,100’ 9,977 1,089 75 

893; 218 0’ 96 1 O, Oi O _ _---__---__---~--- 
,28,558 30.178 5,256150,406 116,995’24,076, 75 

acres 

2,16i, 4,194 

1,488’ 0 
0 4,240 

165 60 

0; 0 

4,120: 8,494 
/ (63,992) (191,477) (12,689) 
,____-_-_-----___-___---____~ I 

Total percentage of range in each; / 
condition by ranch groups.. ) 45~ i ’ 

471 81 261 

* All ranches contained a distribution of range in good, fair, and poor condition as shown 
this table. 

of producing essentially similar vegeta- 
tion. when in top or climax condition. 
Range sites were determined as a part of 
the field work. While the difference in 
relative site production could not be 
determined with accuracy, limited clip- 
ping data indicate that differences be- 
tween sites were not extreme except on 
bottom land receiving flood water or sub- 
surface water. 

as upland, but a small part is very rough 
and brushy. This site is .also widely 
distributed, occurring on most ranches. 

The sand site is not widely distributed 
and occurs principally on two ranches. 
The current rates of stocking and the 
clipping results do not indicate any 
major difference in the value of this site 
as compared to the upland site in the 
same condition. 

The area is predominantly upland A major part of the valley bottom site 
plains range site (Table 1). This is the is in only fair condition and affected by 
dominant site on all but two ranches. The gullies which generally reduce its pro- 
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ductive value to about that of the upland 
site. 

The wet meadow or vega site is too 
small in area to be significant. 

The distribution of sites on the ranches 
and the similar value of most of the sites 
appear to justify the conclusion that the 
site differences do no& prevent direct 
comparison of the ranches. 

RANGE CONDITION 

The surveyor made a field survey of 
each ranch and mapped range sites and 
range condition on an aerial map. Range 
condition was delineated on the basis of 
four classes-excellent, good, fair, and 
poor. The basis used is described in the 
Range Conservation Handbook, Region 
6, Soil Conservation Service. Each unit 
of range mapped was given a numerical 
rating which represented the estimated 
depletion. A weighted average of the con- 
dition of each ranch was computed from 
the ratings given to the individual areas. 
These figures are not necessarily exact 
values but the relative rank is essentially 
correct. 

All the ranches studied contained 
considerable variation in range condition. 
There were poor condition areas and 
good condition areas on all ranches. Only 
a small acreage was rated excellent con- 
dition, and in the final calculations this 
was included with the good condition 
range. Abandoned fields and holding 
pastures contributed poor condition range 
on a number of the ranches. Isolated areas 
not freely grazed and pastures reserved 
for special purposes resulting in lighter 
use accounted for some good condition 
range on fair and poor condition ranches. 

The ranches were not classified until 
the survey was completed. After the 
range condition was determined, the 
ranches were grouped into good, fair, 
and poor condition ranches on the basis 
of their relative ratings. It may be seen 

from Table 1 that the acreage of fair 
condition range exceeds the acreage in 
good condition for the top ranking group 
of ranches. The higher relative rating of 
the good condition is sufficient to increase 
the average of this group to good condi- 
tion range. 

RANCH PRODUCTION 

The rating of the ranches and the pro- 
duction of market livestock are summar- 
ized in Table 2. The average of each 
condition group is weighted by the size 
of the ranches to make a true average 
production of the total acreage in each 
group. 

The ranches in good, fair, and poor 
condition produced 14.3 pounds, 11.2 
pounds, and 8.9 pounds of beef per acre 
respectively. These differences are sig- 
nificant when we consider the productive 
ability of the range studied. The increase 
in production from poor to fair and good 
condition range is 25 percent and 60 per- 
cent respectively. This increase, at an 
average price of $0.25 per pound for live- 
stock, represents a major increase in gross 
per acre income ranging from $0.60 to 
$1.60 per acre. ’ 

There is little difference in the rate of 
stocking for any of the groups of ranches. 
The good condition group shows a trend 
toward improvement and is producing 
more marketable tonnage of livestock, 
which suggests a higher forage produc- 
tion. It also suggests a more conservative 
past use which has permitted the good 
condition ranches to maintain or im- 
prove their forage production, enabling 
them to carry this rate of stocking and 
continue to improve. Fair condition 
ranches are producing less forage and are 
not improving, with a few exceptions, . 
under the present rate of stocking. The 
poor condition ranches are deteriorating. 
This emphasizes the importance of cur- 



EFFECTS OF RANGE CONDITION 245 

rent forage production and range condi- variation in trend. Some are improving, 
tion as the basis of correct range stocking. some are depreciating, and some show 

The trend of the range condition for little change. The poor condition ranches 
each ranch was determined by careful are showing evidence of further deprecia- 
estimate. A stable, properly utilized ranch tion in condition. The period of record 
would not be expected to show a rapid has been a generally favorable period for 

TABLE 2 
Range condition and beef production, breeding cow ranches 

I I I 
STOCKING RATE 

AVERAGE PER ANNUM 
RANCH RANGE 

I CoND1T*oN I 

TYPE OF OPERATION 

AVERAGE PRODUC- 
TION PER ACRE 

/ 

I 

Acres I Pounds 

______ 
1 
2 
3 
4 
5 

Good 
Good 
Good 
Good 
Good 

-- .- 

Good Condition Ranches 

Cow-calf -yearling; some steers purchased 
Cow-calf 
Cow-calf-yearling; some steers purchased 
Cow-calf-yearling 
Cow-calf -yearling 

3.5 15.1 
2.2 12.2 
2.7 16.0 
2.9 17.5 
2.1 17.6 

--~- 
Weighted averages ) 2.8 14.3 

Fair Condition Ranches 

6 

8 
9 

10 

Fair Cow-calf-yearling . 
Fair Cow-calf -yearling 
Fair Cow-calf; some yearling 
Fair Cow-calf; some yearling 
Fair Cow-calf-yearling; some steers purchased 

11 Poor 1 Cow-calf 3.2 5.8 
12 Poor ( Cow-calf-yearling 2.7 11.3 

Weighted averages 

Poor Condition Ranches 

I - 

2.6 9.7 
3.1 12.0 
3.7 9.5 
3.6 10.1 
2.7 11.1 

--- 
3.1 11.2 

~ Weighted average 2.9 I 8.9 

Weighted Average All Ranches 

3.0 I 11.9 

trend in either direction so long as there 
are no extreme weather variations such 
as prolonged drouth, and none of. the 
ranches in this study has a rapid trend 
in any direction. 

Each of the ranches in good condition 
indicated a slow rate of improvement. 
The fair condition ranches showed more 

range condition improvement due to 
favorable seasons although some of the 
ranches had some dry seasons. 

The current utilization for the good 
condition ranches was generally proper. 
Use of fair condition ranches varied from 
proper to heavy. Utilization on poor con- 
dition ranches was very close. 
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The seasonal forage production has reason the survey included such infor- 
been at least fairly good for most of the mation factors as calf crop, death loss, 

period reported by the ranches. An ex- feeding practices, systems of grazing, 
tended drouth would probably reduce time of calving, time of sale, age classes 
the yields of livestock shown here. of sale animals, and other facts that 

TABLE 3 
Livestock management and grazing practices 

RANCH 
NO. 

AGE OF LENGTH OF ’ WEIGHT OF YEARLINGS 
1 HEIFERS AT / BREEDIKG ! 

FIRST CALF Heifers ~ Age GRAZING SYSTEM 

Years ~ Pounds Months I 

Good Condition Ranches 

6 80 

7 86 

8 92 

9 00 
10 85 

6.5 363 
6.0 360 
7.0 440 

8.5 480 

6 
4.5 

10 

730 i 19 

5 710 1 18 
6 Mised 672 18 

Continuous 
Continuous 
Cont. defin. winter & 

summer pasture 
Continuous 
Cont.with occas.past. 

deferment 

Fair Condition Ranches 

8.0 444 

8.0 445 
6.5 350 

3 5 675 600 

2 4 ’ 740 715 

2 ’ 
3 6 
2 
3 6 
2 4 

17 

19 

Cont. defin. winter 
past,. 

Cont., occas. past. de- 
ferment 

Con t inuous 

Continuous 
Continuous 

11 80 6.5 
12 90 7.0 

Poor Condition Ranches 

357 
385 540 

shortage\ 
J-rl. / 

Continuous 
16 Continuous 

LfANAGEMENT FACTORS 

The pounds of livestock sold is the 
actual measure of ranch production. The 
number of animals and management 
practices are not essential calculati&s 
for this survey. It seemed advisable, 
however, to take into account manage- 
ment practices t#hat might have some 
influence on beef production. For this 

might have a bearing on the beef produc- 
tion. Information on some of these prac- 
tices is presented in Table 3. 

Supplemental feeding practices vary. 
All ranches used concentrate supplements 
for short periods in storms, and most but 
not all made a regular practice of feeding 
protein concentrate during a part of the 
winter season. Most ranches added rough- 
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age for short periods during stormy 
weather. Many of the ranches fed mineral 
supplements occasionally. Two ranches 
in the fair condition group fed minerals 
throughout the year, and both are near 
the top production for that group. It may 
be that this practice has increased their 
beef production. 

The age of calves at time of sale varied 
widely depending on time of calving. 
Late calves are held over to next season 
and sold as yearlings on some ranches 
which sell calves as the principal market 
product. Calves on the good condition 
ranches weighed more on a weight for 
age basis than on fair or poor condition 
ranches. However, calf weights are rea- 
sonably high on all ranches. 

Calf crops were high on most ranches 
with only two ranches reporting less than 
85 percent calf crop. The average by 
ranch groups is highest on the ranches in 
good condition. 

Cow weights averaged heavier on the 
good condition ranches, but cows on sev- 
eral of the fair condition ranches equaled 
tJhe best weights found. 

There appears to be a variation in 
management practices that may influence 
production in some cases. For example, 
one of the best units studied from the 
standpoint of range condition has a lower 
production than the group average. Late 
calving is practiced because of late, cold, 
spring weather, and calves are sold at an 
early age and light weight in the fall. If 
protection and a management program 
for earlier calving were developed so that 
calves are seven to eight months old by 
fall sale time, the per-acre production 
could probably be materially increased. 

The type and age of animals sold. ob- 
viously will influence gross income be- 
cause different classes of cattle sell for 
different prices per pound. The sale of 
cull cows is normally an important part 
of the total sales on all the ranches ex- 

amined. As nearly as could be determined, 
cows made up approximately the same 
average percentage of sales from all 
ranches although the number fluctuated 
from year to year. No price differences 
due to quality of market livestock could 
be discovered. 

It is not intended to refine this study 
to determine net profit. However, the 
information does indicate that all the 
groups have a similar price range for all 
livestock sold. The management prac- 
tices are fairly similar, so gross income 
and profit should be expected to have the 
same general relationship for each group 
of ranches. 

The explanation of the difference in 
market livestock production is explained 
by a combination of small differences. 
There is no great difference in calf crops, 
death losses, or weights of livestock, but 
the balance is always in favor ‘of the 
ranches in good condition. There is a 
greater calf loss in the lower condition 
ranches, and the culled cows are lighter. 
The net results are quite significant, how- 
ever, and the production and income are 
considerably increased as range condition 
improves. The livestock were better fed 
on the good condition range and re- 
sponded to the better feed with greater 
beef yields. 

STEER RANCHES 

There is an increasing practice in this 
area of grazing steers during the summer 
months. A number of ranches have dis- 
posed of cow herds and operate entirely 
as steer units. This has the advantage of 
eliminating the hazard of livestock on the 
range during the winter season. It has 
the disadvantage of heavy grazing use 
during the summer which is the critical 
growing period of the forage grasses. 

A few I steer ranches were analyzed in 
this survey. These ranches grazed steers 
from approximately May 1 to October or 
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November with a part of the steers on the 
ranch during winter in a few cases. The 
length of the grazing period averaged 5 
months, extending to 8 months in a few 
instances. Most of the steer ranch records 
are for short periods, and steer grazing 
has not been practiced long enough to 
attribute present range condition to 
grazing by steers. However, the present 
trend is downward on most of the steer 
ranches. 

The rate of stocking ranged from 11 to 
16 acres per steer yearling. The daily 
gain was 1.3 to 1.8 pounds, averaging 1.6 
pounds per day for the grazing period 
which is considered a satisfactory rate 
of gain. The per-acre gain ranged from 
16 to 24 pounds per acre. 

The highest daily gain of 1.8 pounds 
per steer day came from a poor condition 
ranch now stocked correctly at 16 acres 
per steer, which produced 16 pounds of 
gain per acre-the lowest per-acre yield 
recorded. The second highest rate of 
gain, 1.7 pounds per day, was from the 
ranch with the highest production per 
acre, 24 pounds. This ranch was the only 
steer ranch rating good condition and 
not on a downward trend. Its present 
high production is undoubtedly a result 
of its good condition. The per-acre pro- 
duction was consistently higher on the 
steer ranches with the best condit’ion 
range. 

The per-acre production is greater on 
steer ranches than on breeding herd 
ranches because steer ranches are not 
utilizing any forage in maintaining a 
breeding herd during the dormant season. 
This operation requires a heavy annual 
cash outlay to purchase the cattle, and 
the gain or beef produced usually has 
some costs to pay that do not occur on a 
cow ranch. There is an element of risk in 
grazing steers from possible unfavorable 
price changes and possible unfavorable 
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forage production with unsatisfactory 
weight gains. 

SUMMARY 

A survey was made of representative 
commercial cattle ranches in the Great 
Plains section of Colorado and New 
Mexico to determine the influence of 
range condition on production of market 
livestock. Range site and range condition 
maps were prepared by field survey. 
Ranch records were used to obtain the 
weight and quantity of livestock sold. 
Notes were made on livestock and range 
management practices. The data included 
calf crop, death loss, seasonal use prac- 
tices, sale weights and other facts about 
the ranch operation. This data helped 
determine the adequacy of sale weights 
to represent normal ranch production. 

The measure used for ranch production 
was the total weight of livestock mar- 
keted. 

The ranches averaging good condition 
marketed an average of 14.3 pounds of 
cattle per acre. 

The ranches averaging fair condition 
marketed 11.2 pounds of cattle per acre. 

The ranches averaging poor condition 
marketed an average of 8.9 pounds of 
cattle per acre. 

The better condition ranches have im- 
proved to such an extent that the forage 
production is increased. These ranches 
are stocked on the basis of forage produc- 
tion, not to maintain a fixed rate of stock- 
ing. 

Several ranches were studied which 
are devoted chiefly to summer grazing of 
steers. There are indications that the use 
during summer only may produce good 
gains and high total beef production, but 
heavy summer use results in a downward 
trend. Steer ranches showed greater total 
livestock production from range in good 
condition than from range. in a lower 
condition. 
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s 
INCE the science of game manage- 
ment was first thought of, it has 

been known that the principal factor in 
keeping game populations is food. Cover 
and water are essentials also, but both 
can be provided much more easily than 
game food. With deer and elk, winter 
food is the immediate problem, and the 
importance of browse has been fully 
recognized by every administrator of big 
game in the West. It has been considered 
a staple food in the diet of both deer and 
elk, especially during the winter months. 
Now browse appears to be definitely on 
the decline and the question arises, what 
will happen to the game if the browse 
disappears? The discussion in this paper 
will deal with browse conditions in eastern 
Washington and eastern Oregon. 

With its wide spread in elevation, tem- 
perature, and rainfall, the area considered 
covers nearly all the mammalian life 
zones and includes the characteristic 
forage zones of each. Elevation varies 
from 200 feet along the Columbia River 
to over 14,000 feet on the highest Cas- 
cade Mountain peak. Temperatures vary 
from -50” to + 114”F., and the precipita- 
tion ranges from an average of 7 inches 
to 40 inches per annum. Much of the 
moisture falls as snow, but the Cascade 
Mountains intercept considerable rain 
during the summer months. 

This area is not a browse country when 

1 Mr. Mitchell retfired after nearly forty 
years in the Forest Service, and is now em- 
ployed as Representative, Education and In- 
formation Division, Washington State Depart- 
ment of Game, Seattle, Washington. 

compared with the Rocky Mountain re- 
gion. However, there is evidence that at 
one time it supported much more browse 
than it does now. Dead stumps and weak- 
ened stools of struggling palatable species 
indicate a much more thrifty and abun- 
dant stand than is now present. 

The high mountains with their per- 
petual or late snow fields afford excellent 
basins of grass and weeds, usually fresh 
and succulent until late summer. While 
some browse is present on the summer 
range, it is not as important as where 
found on the intermediate and lower 
winter ranges. 

The intermediate or ponderosa pine 
timber range furnishes succulent weeds 
and grass for a short period after the 
snow leaves but by late July these plants 
begin to dry. Both deer and elk take full 
advantage of the elevational changes in 
forage conditions, but in winter they must 
seek the foothill country where snow 
depths offer less resistance. This seasonal 
change of range creates definite migra- 
tions, some of which may extend over 100 
miles. There are always a few individuals, 
usually females, that spend the entire 
year on the low range. Occasjonally we 
find a few bull elk that prefer the solitude 
and the isolation of the winter fastness 
and they will stay in a willow thicket 
where snow becomes so deep they can’t 
leave the area. If the willows hold out the 
elk pull through, but evidence has been 
found where the elk used poor judgment 
in selecting winter quarters. Browse is 
found in varying amounts over most of 
the range. But those summer ranges 
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carrying the greatest populations of elk 
show the greatest depletion of browse, 
and of course, the fewer browse plants on 
a range the more noticeable is their de- 
struction. This leads one t’o believe that 
only time and overuse are needed to elimi- 
nate the browse on all ranges so used. 
Even though these summer range prob- 
lems are somewhat infrequent, they are 
directly important on t’hose ranges where 
they occur and indirectly so to the whole 
ranwe area . 

1: is the browse species occurring on the 
winter ranges that give us the most im- 
mediate concern. These are found in a 
narrow belt extending from the arid 
benches or cultivated lands 1,000 to 1,500 
feet above the lower timber limits. Neces- 
sarily this belt varies in width according 
to topography, from one-half mile to five 

. miles. The distribution of species is fairly 
regular throughout the region except that 
mountain mahogany finds its northern 
limit, in the Blue Mountains of south- 
eastern Washington, and Rocky Moun- 
tain maple decreases in density toward 
the southern border of Oregon. Under 
dense stands of both fir and pine, browse 
is rather scarce. It reaches its greatest 
abundance in the scattered t,imber edges, 
the adjacent open lands, and in the pro- 
tected draws or canyons. 

The winter game range is largely owned 
by stockmen, but’ may be interspersed 
with land grant timber areas and public 
lands. On an average, 80 percent of the 
big game winter range is privately owned, 
and it is on these ranges that the deer 
and elk must spend three to five months 
of each year on an area one-sixth the size 
of the summer range. The purpose of 
owning these range lands is to provide 
spring and fall range for livestock, and 
most of them are grazed more by live 
stock t>han good management would jus- 
tify. That leaves the deer and elk rather 
slim picking during the winter. Since 

snow usually covers the ground during 
the period of use, browse must furnish 
most of the forage. For that reason the 
great’est damage is to the browse. 

Some 30 or 40 species of browse are 
found on the winter game ranges, but 
investigations to date show only five or 
six to be of primary importance as big 
game food. A study by the Washington 
Game Department (1939) found in east- 
ern Washington only three browse species, 
each of which made up ten percent or 
more of the winter diet. There were eight 
species that made up three percent or 
over, and 14 that furnished two percent 
or over. The three most important species 
were snowbrush ceanothus (Ceanothus 
velutinus), bitterbrush (Purshia tri- 
dentutu), and curlleaf mountain mahogany 
(Cercocurpus ledifolius). In eastern Ore- 
gon, Cliff (1939) found the same three 
browse plants to provide over ten percent 
of the winter diet for deer and elk. Only 
two others, rabbitbrush (Chrysothumnus 
spp.) and Douglas fir (Pseudotsugu tuxi- 
foliu), provided over three percent. 

Frequent range examinations have 
shown that huckleberry (Vuccinium spp.) 
is generally heavily used, especially in 
the timbered areas. There is no doubt 
but what huckleberry is one of the im- 
portant game forage plants, but its oc- 
currence is limited on game winter 
range. 

During the past 10 or 20 years, curlleaf 
mountain mahogany has been so hea’vily 
browsed that it ceases to produce much 
forage. The leaves are gone from the stems 
as high as the browsing animals can 
reach and only the umbrella canopy main- 
tains life and growth in the tree. Only in 
southeastern Oregon does mahogany fur- 
nish an appreciable amount of forage. 
Rocky Mountain maple (Acer g&rum) 
is important in the Cascade Mountains 
and northern highlands. Big sage (Artemi- 
siu tridentutu) is becoming more important 
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as the more palatable species decline in 
forage production. 

There are such plants as snowberry 
(Symphoricarpos albus), serviceberry 
(Amelanchier alnifolia), chokecherry 
(Prunus demissa), bittercherry (Prunus 
emarginata) , Sierra juniper (Juniperus 
occidentalis), and many others. Locally 
they may be important but generally 
they are in limited abundance. 

Occurrence and abundance are impor- 
tant factors in determining the value of 
some browse species but considering 
distribution, abundance, productivity, 
and palatability, the five most important 
browse species for big game in this region 
are bitterbrush, snowbrush ceanothus, 
big sage, huckleberry, and Rocky Moun- 
tain maple. 

The use of browse by livestock is mostly 
in the fall and winter seasons. In the 
spring when grass is green and succulent 
and many weeds are available, cattle 
and sheep seldom use browse. But as 
the grasses are depleted or lose palatabil- 
ity the animals turn to .browse. The 
change in preference for food takes place 
gradually but by late August, without 
the stimulus of early rains, the grass on 
the low and intermediate ranges has dried. 
From then on sheep and cattle use browse 
more and more. Browse develops slowly 
and full growth is not reached until late 
summer. In this region as the twigs 
mature they retain most of the elements 
taken from the soil which makes them 
more palatable and nourishing than the 
dry grass and forbs according to Cowan, 
Hoar and Hatter (1950). 

During the drier seasons of the drought 
period, 1917-1937, browse furnished much 
of the summer forage to both livestock 
and game. During that period many of 
the winters were mild and open. Live- 
stock were left out as long as they could 
find feed, and that usually meant an 
added drain on browse. On the other 

hand, game found much green grass during 
those open winters, and it helped to 
maintain some of the herds which were 
too large for the browse forage available 
to them. Some game died during the 
more severe winters. Studies show that 
deer must have some browse during long, 
cold winters (Taylor, 1947). Observations 
also show that after grass and forbs 
mature both sheep and cattle do better 
on the range with browse than those 
ranges without browse. 

During the drought period there was a 
general decline in livestock numbers, but 
the continual increase in big game main- 
tained a constant and heavy drain on 
browse. During the winters 1948-49 and 
1949-50 there was exceedingly severe use 
of browse. Green or dry grass was not 
available and browse had to carry the 
load. 

In 1942-43, there was an epidemic of 
the meadow mouse (Microtus montanus). 
Much of the cover was killed by these 
rodents girdling the stems. On rather large 
areas of bitterbrush as much as 90 per- 
cent of the plants died as a result of the 
mouse work. It should be noted that the 
plants generally were not in good condi- 
tion due to many years of too heavy use. 
Whether they would have suffered less 
had they been more thrifty is only prob- 
lematical. But mice did reduce the bitter- 
brush considerably. Other species such as 
mountain mahogany, sage, and even 
western wheatgrass were killed by the 
rodents. 

After the mouse attack a few plants 
still had a narrow stringer of cambium 
left, and might have recovered. But 
two years of bad grasshopper damage 
eliminated any chances those plants 
may have had, and in addition, some 
thrifty plants were killed. 

These two epidemics occurred just 
after the most severe drought the country 
had experienced in several hundred years 
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according to Keen (1937). Just how much 
effect the drought had on browse is not 
known, but it is reasonable to believe 
that it weakened the resistance of the 
plants and some succumbed to the de- 
stroying agents which otherwise might 
have survived. 

The present situation of the browse 
forage is not very encouraging. Generally 
browse is producing about half of its 
potential crop. Production is so closely 
ut’ilized that the plants do not get an op- 
portunity to recover full production 
strength. Token reductions in game herds 
and livestock do little good because de- 
pletion of browse keeps ahead of the 
herds. The degree of depletion varies from 
practically zero on up. I know of only a 
few ranges where the trend in browse 
production is not downward. On many 
ranges the browse condition has reached 
a point where it is doubtful if the down- 
ward trend can be checked and the pro- 
duction increased without removing all 
use. That is a rather drastic action to 
take, but the one big question that is 
uppermost in the range administrators’ 
minds is, what will happen if we do lose 
the browse? 

Losing the browse is not fantasy. There 
are many ranges in both states, especially 
in the Blue Mountains, where browse is 
slowly passing out of the picture. The 
discouraging part is that it is the best 
species that go first. But the plants have 
gone without leaving a new generation 
of it’s kind. The reason for the lack of re- 
pioduction is partly due, at least, to over- 
use. 

One thing that happened on several 
ranges tends to prove the value of browse. 
Elk were planted on the Rattlesnake 
range in Yakima County, Washington, 
in 1913 (Mitchell and Lauckhart, 1948). 
They survived and increased in numbers 
from 50 to 3,000 or 4,000 before anyone 
heard much about them. About 1927 some 

crop damage was reported. In other 
words, while browse was available on the 
range the animals did not have to seek 
other food in winter. Browse on that range 
now is very much depleted. It might also 
be noted that from 1913 to 1917 the win- 
ters were very severe. 

There was a similar occurrence in 
Oregon. A small nucleus of elk survived 
the low game population period, 1890 to 
1920. They stayed in the Trout Meadows 
country in the Whitman National Forest. 
These animals were seldom seen until 
about 1930 when ranch damage troubles 
began to develop during the winter 
months. That area is one where the browse 
has suffered materially. The average 
height of big huckleberry has been re- 
duced 12 to 16 inches and production 
much curtailed. 

On the Murders Creek mule deer range 
in central Oregon a large population of 
deer created a serious browse condition 
and severe die-offs occurred during ab- 
normally hard winters. A special hunt 
reduced the herd to a low figure but for 
six years the population has held constant 
at one-fourth the high numbers. There is 
considerable bunchgrass on the range but 
deer died with bunchgrass all around 
them. The present population practically 
represents the carrying capacity of the 
browse.. 

Desolation Creek, Oregon, had a high 
mule deer population in 1932. There was 
a heavy die-off that winter. Elk competed 
effectively with deer for the remaining 
small supply of browse. The deer herd i,s 
now less than 20 percent of what it was 
in 1932 and has shown no increase from 
that number for ten years. The bunch- 
grass on the range has not changed ma- 
terially. The carrying capacity for deer 
appears to depend on browse. 

If these examples are criteria of what 
will happen when the browse is gone, then 
we can expect to winter feed the elk and 

a 
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probably eliminate the deer from many 
ranges. Just how it will affect the grazing 
of livestock is still problematical. 

As would be expected, the agencies 
doing range forage research have con- 
centrated on grass, and browse has been 
somewhat neglected. Hormay (1943) 
made a study on bitterbrush, which has 
served as our principal guide. But we 
need similar studies on several different 
plants. Consequently the range adminis- 
trator has little factual information on 
browse on which to base management. 

The important need now is to deter- 
mine the basic features of the plant life 
histories. We need the answers to such 
questions as : 

1. How long does the plant live? 
2. How much can the plant be grazed 

and what is the period of sustained pro- 
duction? 

3. What part of the game dietary needs 
does browse provide? 

4. What part of the livestock dietary 
needs does browse provide? 

5. How is browse regenerated? 
6. Can browse be artificially propa- 

gated and transplanted to wild lands? 
We also need to know the relation of 

browse to deer and elk. As an example, 
we think elk can winter much better on 
dry grass than can deer, but we don’t 
know that dry grass alone is an adequate 
diet to bring elk through a severe winter. 
According to present literature, browse is 
a “must” in the deer diet. How other 
foods can be substituted for it, and which 
are the best foods, are still not known. 

If we knew the answers to some of 
t)hese questions it might change our man- 
agement materially. If we knew for ex- 

ample, that we could not keep our deer 
herds without certain kinds of browse 
and if we knew that we couldn’t re- 
generate the browse plants artificially 
we would want to remove all game and 
livestock use from some ranges tomorrow 
so as to protect the browse plants left. 

The unfortunate situation is that we 
don’t know enough about some of the 
good browse plants to start an intelligent 
management. Until we do have those 
answers, however, we should start now 
to take every precaution to save what we 
have. With a food reserve we can always 
grow a game or livestock crop, but with- 
out the food it just can’t be done. 
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INTRODUCTION 

S lJBSERES exist where an established 
natural vegetation has been de- 

stroyed or modified. Man’s cultivation of 
marginal and submarginal lands and his 
improper use and management of grazing 
lands are the chief causes of subseres in 
grassland areas. In regions where the 
balance between climate and vegetation 
is in delicate adjustment and where the 
soils are vulnerable to erosion, subseres 
are both common and severe. 

In this study, the subsere is the Sheen 
pasture located 4.5 miles west of the city 
of Kearney, Nebraska, and 3 mile north 
of the Kearney canal. The pasture is 
160 acres in size, consisting of two tracts 
of 80 acres each which were fenced to- 
gether as one, but separated by a valley 
or canyon running north and south. A 
portion of the west 80 acres on the nearly 
level upland and slopes had been broken 
for a short period and abandoned because 
of severe erosion. This subsere from cul- 
tivation of a native pasture was 23 years 
old at the time the study was undertaken 
in 1946. 

These eroded loess hill lands reverting 
to native pasture have suffered a loss of 
fertility and successional changes are 
very slow, especially when such an area 
occurs within the fenced limits of land 
used as pasture, and the grazing animals 
have access to the recovering vegetation. 
Even where grazing animals are removed 
caompletely t)he return to excellent range 
condition may take several decades. The 
slopes of the subsere range from 5 to 20 

percent and are eroded so severely that 
upon entrance to the pasture, and viewed 
from a distance of a quarter of a mile, the 
tawny colored bunches of annual three 
awn grass (A&&da oZigantha)l and red 
three awn grass (Aristida purpurea) were 
so abundant on the slopes that they 
blended together to give the impression 
of bare loess soil. Other important grasses 
on these slopes were buffalo grass (Buch- 
Zoe dactyloides), blue grama (Boutelow 
gracilis), western wheatgrass (Agropyron 
smithii) and smaller amounts of tumble- 
grass (Schedonnardus panniculatus) , weedy 
bromes (Bromus spp.) and sand dropseed 
(Sporobolus cryptandrus). Buffalo grass 
occurred as small circular patches 5 to 
25 feet in diameter, and had a more open 
appearance than the dense covered areas 
of good range condition found in the 
1essLdisturbed east 80 acres. The circular 
areas of buffalo grass were nearly always 
surrounded by-three awn grasses. Many 
spots were found where forbs and other 
grasses among the buffalo grass had been 
entirely excluded and other places where 
only weakened and dying stems of vervain 
(Verbena stricta), dotted button-snakeroot 
(Lacinaria punctata), and other forbs 
were found (Fig. IA). Dying bunches of 
three awn grass in the buffalo grass sod 
with only 3 to 5 living shoots prot)ruding 
from a decaying crown also indicated 

l Nomenclature of grasses follows Hitch- 
cock’s “Manual of the Grasses of the United 
States,” that of other species is according to 
Britton and Brown’s “Illustrated Flora,” un- 
less other aut,horit,y is given. 
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that buffalo grass was once more becoming 
mtablished, though slowly. 

Wheatgrass where it occurred was 
patchy and the patches often ran togethrr 
to form large ones. Blue grams. existed 
on the slopes as isolated knobs which were 
frequently found on pedestals of soil five 
inches high (Fig. IB). Nearly bare soil 
inhnbitated mainly by three awn grasses 
surrounded these. Some blue grama \,xs 
found on “cat-steps,” vhere the soil had 
soft,ened and slipped several inches to a 
foot. These are’e&~ were mostly small and 
irregular. 

hairy chess (Rromus commutates) occurred 
as an understory in t,he wheatgrass and 
made xeak mixtures with buffalo grass 
when thr lat,ter was wakmed and had 
an open cover. This vegetation after 
more than t,wo decades still lacked the 
characteristics of good or exrrllent, range 
condition. There rits a poorly developed 
understory except for weedy species. 
There was a fair mulch in the buffalo 
grass t,ype, but a poor one in the wheat- 
grabs type and practically none in the 
t,hree aum grass type. Most, species were 
dwarfed due to low soil fertility, and they 

On the nearly level upland the vegeta- 
t,ion had made greater advances. Buffalo 
grass still prevailed in discontinuous 
patches though mostly largpr t,han those 
of the slopes. Wheatgrass and buffalo 
grass inter-fingered in streaks or narro\~ 
bands. Fever bunches of three a\vn grass 
were found, hut &err they occurred in 
the Ivheat,grass sod the hunehes \,.PI’~ 
meakencd and dwu+xl. Sand dropserd 
in 194G vas the most abundant grass, 
hot a series of good years for growth fol- 
lowed and resulted in a decr~asr of this 
invading species and an inclrase of highrr 
types such as buffalo grass. Small amounts 
of little barley (Ho&urn pusil2um) and 

also had a poor rolor. Weeds were nu- 
merous in many cases. 

Better conditions prevailed over most 
of t,he eastern half of this 160 acre pas- 
ture. Grazing had hem guxral and thrre 
was good rover. The vegetation was 
mostly of huffalo grass and smaller 
patches of blue gmma. Sand dropseed 
and bluegrass occurred in the rnvinw 
where grazing was hravirst. Small pat,chcs 
of xvhcatgrass occurred on the uplands. 
Si&oats grama (Routeloun curtipmdvla) 
occupied t,hr mid-slopes of the hill sides. 
Few weeds ww in evidmcr but forbs of 
the mixed pmiric climax IETP wll rrp- 
resented on the upland. There was a good 
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mulch in this part of the pasture and tically the same (80.6) in 1949. Sand 
practically no paths existed except near dropseed in 1946, which increased greatly 
the gate. during the drought of the early thirties, 

NATIVE VEGETATION 
and buffalo grass constituted over 80 per- 
cent of the vegetation. In 1946 sand drop- 

The native vegetation of this region is seed had decreased from 41.3 percent to 
mixed prairie, consisting of mid grasses 23.0 percent in 1948. Buffalo grass, one 
and short grasses. The short grasses are of the climax grasses of this region, in- 
found over the entire area, particularly creased 8.9 percent in 1948 and a further 
upon the drier portions of upland. Blue increase of 12.3 percent in 1949 to make 
grama is the most common short grass. up a total of 63.2 percent. Sand dropseed 

. Buffalo grass occurs in lesser amounts. decreased to 10 percent in 1949. A study 

TABLE 1 
Foliage cover, composition, and frequency of dominance in jifteen 100 squure foot quadrats on 

nearly level upland. 

Year 
Foliage c&r (%j : : : : : : : : : : : : 

SPECIES FREQ.-kOM. COMPOSITION FREQ.-DOM. COMPOSITION FREQ.-DOM. COMPOSITION 

Sand dropseed. 
Buff alo grass. 
Wheatgrass 
Three awn grass. 

Tumblegrass 
Hairy chess. 
Blue grama.... 
Scrihner’s panic. 

1946 1948 1949 
66.6 81.6 80.6 

41.3 
42.0 
- 
7.9 

4.8 
4.0 
- 

The lower and mid-slopes support most of wheatgrass and thFee awn grasses 
of the mid grasses, but alternate with shows that both increased until in 1949 
the short grasses on the uplands or have they made up 11.0 and 11.2 percent re- 
short grasses among them as an under- spectively. The subsere grasses, tumble- 
story (Weaver and Bruner, 1948). grass and hairy chess, steadily decreased. 

VEGETATION CHANGES 

In 1946, 30 permanent 100 square foot 
quadrats were laid out on the nearly level 
upland. Fifteen of these were rechecked 
in 1948 and 1949. The same 15 quadrats 
are reported on for each of the years 
1946,1948, and 1949 (Table 1). The great- 
est change in the vegetation during these 
periods was in composition. Foliage cover 
increased from 66.6 percent in 1946 to 
81.6 percent in 1948 and remained prac- 

The 15 quadrats on the upland in 1946 
were dominated by sand dropseed and 
buffalo grass with a frequency of dom- 
inance of 8 and 6 quadrats respectively. 
In 1948 sand dropseed dominated only 
4 quadrats while buffalo grass dominated 
10. In 1949 sand dropseed dominated in 
only 2, buffalo grass dominated 10, and 
western wheatgrass dominated 3. The 
picture afforded by changes in composi- 
tion is that some gains have been made 
in a return to climax conditions on the 

4 
10 
0 
0 

0 
0 
1 
0 

23.0 
50.9 
5.9 
8.6 

0.6 
4.0 
7.0 
- 

-----2 

2 
10 
3 
0 

0 
0 
0 
0 

10.0 
63.2 
11.0 
11.2 

1.0 
3.4 
- 
0.2 

100.0 
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nearly level upland, but it seems appar- 
ent that complete return to climax con- 
ditions will involve many years. 

On t,he severely eroded slopes in 1948, 
buff alo grass made up 33.9 percent of the 
vegetation and dominated 7 quadrats. 
Three awn grasses made up 28.7 percent 
of the composition and dominated 6 of 
the quadrats. Foliage cover was only 
67.8 percent. 

SOIL FERTILITY AND VIGOR OF PLANT; 

Samples of soil from the first four inches 
beneath the vegetation on the slopes of 
the subsere and from the first four inches 
in the part of the pasture which had never 
been broken were taken. The samples 
were analyzed for total percent organic 
matter, nitrogen level, and the level of 
soluble phosphorus. Soil samples were 
t)aken in duplicate. 

Two wash tubs of soil in the subsere 
were taken from the first four inches after 
the vegetation had been removed. The 
same was done in the unbroken part of 
the pasture. Two contiguous sods, 16 x 
8 x 3 inches were taken from the subsere. 
The soil from each site was sieved to 
remove roots, and the two sods were 
cloned and planted in boxes filled with 
soil from the top four inches of the 
subsere and two sods were planted in 
boxes filled with soil from the top four 
inches of the unbroken pasture. The sods 
were immersed in water before planting. 
The boxes used had the same specifica- 
tions as those used by Weaver and Dar- 
land (1949) in measuring the vigor of 
range grasses. Water was added as needed 
and in equal amounts to each set of sods. 
After six weeks of growth the removable 
sides of the boxes were unfastened. and 
the soil washed from the roots with a 
watering hose and flaring rose nozzle. 

Blue grama grown on the soil from the 
pasture had 16 times as many flower 
stalks as there were on the sod from the 

subsere, flower stalks were over 2 times 
as long, the average weight of tjhe tops 
was over 2 times as great,, roots averaged 
2 inches longer, and the root weight was 
greater. Buff alo grass grown on soil from 
the pasture had 4 times as many stolons 
as there were on the sod growing on sub- 
sere soil, and the stolons were almost 2 
times as long (Fig. 2). The average weight 
of the foliage of buffalo grass on pasture 
soil was 3 times as great as that on the 
subsere soil, root weight was exactly 2 
times as much for buffalo grass on pas- 
ture soil and root depth was 2 inches 
greater than when grown on the subsere 
soil. 

The greatest differences in the soils 
occurred in the 0 to 4 inch level where all 
measurements made showed better con- 
ditions in the unbroken pasture. The 4 to 
12 inch level showed less difference. 
Organic matter ranged from 2.92 percent 
in the 0 to 4 inch level of the unbroken 
pasture (under buffalo grass) to 1.49 per- 
cent in the subsere under the same grass. 
In the unbroken pasture the nitrogen 
level was 0.11 to 0.20 parts per million 
in the 0 to 4 inch level while for the same 
level in the subsere it was only 0.10 to 
0.11. Phosphorus was low in all soils at 
both the 0 to 4 inch and the 4 to 12 inch 
levels (Table 2). 

STABILITY OF SOIL 

A comparison of the stability of lumps 
of soil from the eroded subsere, taken 
from the top 12 inches (lower part) and 
from the lower part of the A horizon of 
the uneroded pasture was made by drop- 
ping equal sized lumps of soil from each 
site into tumblers half-filled with water 
and timing their disintegration with a 
watch. In sixty seconds the light colored 
loessal soil from the eroded subsere had 
crumbled into a pile at the bottom of the 
tumbler. The lump of soil from the A 
horizon of the uneroded pasture contained 



lump from the pasture remained an en- 
tity for a period in CYWSS of two minutw 
(Fig. 3). This erosiveness of the soil in 
the subwrc has kept the fertility level 
low and the only sucressful species on it, 
arc t,hree n\nq sand dropsred, buffalo 
grass, blue grsma, western wheatgrass 
and srveral nnnuals. 

ltoo~ BEHAVIOK IN THE SUHSEHE 
The &rpness of slopes whirh WNP 

cultivated in the west 80 acres has re- 
sultrd in rather SRVPI‘A erosion of the top- 
sail. Most of the A horizon has been 
removed and not infrcqucntly much of 
the H horizon over most of the subsere. 
“There was a wry thin, poorly developed 
new AI horizon only txo to t,hrer inches 
deep. The soil is of loessal parent mate- 
rial, rich in lime t,hroughout whirh is 
often in roncretions, and vith a pH of R. 
The fame light color prrvnilrd from the 
soil surfare to four feet in depth. The 
lime layer began at a depth of 5.5 to 7.5 
inches and was still praent at four fwzt.” 
(Weaver and Dnrland, 1919.) 



l:sing the monolith method of \\‘en\w 
imd Darlnnd (19-&Y), and the modjticd 
monolith method of Wcawr and Voigt 
(1950), the root systems of the annual 
t,hree :L\v” and the I.Pd three a\~,, grasncs 
\vere taken from an 11 prrcent slope 
(Fig. 4). Most, of the roots (95 percent) 
of thr red three RW” grass wrc in the 
first nix invhes, and weighed 28.14 grams 
(Table 3). In the second nix inrhes WPW 
0.620 grams or 2.09 percent of the roots. 
‘I’hr root,s in the l-2 foot and thr 2-3 

on the Grrat Plains of Colorudo as veil 
as this region of Sehraskn reports thal. 
in Colorsdo the root. systun of this plant, 
varied from 2.5 to 3.5 fret, ill vertical 
penetration, with most of the direction 
of penetration bring vertical. In compact 
soils it, was about the same, hut slightly 
more shallow. In Colorado in coarse 
sand which was firmly compacted thr 
spread was 3 to 4 feet from the cro\,m 
and th? depth of penetration hardly belo\\ 
2 feet. This raristion of the root system 

foot 1~~1s drcreaxd to 0.525 and 0.418 
grams resp&ively. Only 1.74 percent of 
t.hr roots acre in the l-2 foot level and 
only 1.41 percent in the last foot. The 
unusually large perccntagr of th? root 
veight of this specirs in the first six 
inches of soil is due in part to the fact 
that, st,rm bases were included bwause of 
lhc difficulty involved in their rcmovnl. 
They are also important in their effect 
upon the soil and function in this regard 
as do roots and rhizomes (W~raver and 
Darland, 1949). 

Weaver (I 920), who hns made an ex- 
amination of this sprciw in several sitrs 

to the soil environment is probably a Inrgp 
factor in its SUCCPSS in development on 
eroded soils (Weaver and Darland, 1919). 
It was because of this apparent adapt,n- 
bility of the t,hree icon grasses to such poor 
soils that their root systems were studird. 

A monolit,h 2; feet wide and 3 fret 
drrp \vas taken of the annual t,hrw a\~” 
grass. The monolith writs taken to reveal 
the root, distriblltion of this annual spe- 
tics. The interspace betx-een bunrhes in 
this species is, on the average, about 
0 to 10 inches. Root compet,ition in the 
upper foot of soil under t,hr nnnunl thwr 
a1vn is scvcrc as the space bctwv?” 



soil had been mashed free (Fig. 4R). 
The root system ~v-as sectioned for root- 
xcight dist,ribution by depth. Tn the 0 to 
(i inch layer the roots wighed 8.80 
grams or 05 percent of the total root 

inch layer cont,ained 0.82 grams or 6.1 
percent. 

The root distribution of the nnnuid 
three awn grass decreased a lit,tle more 
grildually than that, of the red three a\,~, 
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as they penetrated in depth, although 
by far the greater portion was still in the 
first 6 inches. This abrupt change at the 
6 inch layer in these grasses give them a 
“dual purpose” root system. The upper 
portion of the root system of these grasses 
being thick and widely spreading may 
utilize the precipitation not penetrating 
deeply. The thinner and more deeply 
penetrating portion of the root system 
may serve to utilize the moisture at 
deeper levels, down to about four feet. 
Although this thinner and deeper portion 
of the root system of the three awns make 

TABLE 3 

Oven dry weight of roots and percentage of dry 
weight at several soil depths 

ANNUAL THREE AWN RED THREE AWN 

DEPTH 
(INCHES) / 

/ gm. wt., Tk.3 wt., WT., 
percent percent 

O-6 i ~ ~ 8.800 65.2 28.140 94.76 
6-12. j 1.920 14.2 0.620 2.09 

12-24 1.950 14.5 0.525 1.74 
24-36 0.818 6.1 0.418 1.41 

___--_--~____~-_----_ 

Total.. 13.488 / 100.0 129.703 / 100.00 

up only a small percentage of the total 
root mass, it is probably absorbing out of 
proportion to its weight. Big bluestem 
(Andropogon furcatus), near Lincoln, Ne- 
braska had only 2.8 percent of the root 
mass in the lower half of a penetration 
t)o 6 feet, but because of these deeper 
roots this species remained alive and 
recovered rapidly following the drought 
of the early thirties. For this reason its 
root system at the deeper level is thought 
to have been absorbing out of proportion 
to its weight (Weaver and Voigt, 1950). 

DISCUSSION 

Under present conditions it seems likely 
that succession will continue very slowly 
though there have been some good gains 
toward a climax on upland. Many weedy 

annual and perennial grasses still dom- 
inate even after 25 years. Three awn 
grasses especially on the eroded slopes of 
the subsere seem certain of remaining as 
a successional stage for a long period. 
Booth (1941), working in Oklahoma has 
reported subseres in three awn grasses for 
a long period of time. Until organic mat- 
ter accumulates and the fertility is par- 
tially restored by reaction of grasses and 
forbs, there seems little chance of better 
native grasses and forbs becoming estab- 
lished. Nature’s way in improving or 
building a new soil is painfully slow, and 
is brought about by a slow progression 
from weeds to annual grasses and then 
perennial grasses which slow the wind 
movement and add organic matter so 
that the support and continuance of the 
climax species is possible. 

That this depleted condition will be 
improved by nature only through the 
passage of time (several decades) means 
a stand of low value and loss of poten- 
tial income to the owner. Even light or no 
use of the recovering vegetation by ani- 
mals means a long wait if native range 
is desired. Reseeding with native species 
would probably be unsuccessful with 
such low fertility conditions. Many intro- 
ductions, both grasses and forbs, are 
available and it has been demonstrated 
that some of these can be established 
more easily and in a short time give 
good grazing service. Crested wheatgrass 
(Agropyron cristatum) is one of the most 
promising grasses and has been grown 
in soils varying from heavy clays to 
raw subsoil and under relatively dry 
climatic conditions. Other possibilities 
are smooth brome grass (Bromus inermis), 
and yellow sweet clover (Melilotus ofi- 
cinalis) according to Short (1943). 

Successful reseeding with either native 
or introduced species in dry climates 
must take into consideration the selection 
of the proper species, the balance be- 
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tween themselves and the fertility level 
of the soil, and the soil moisture condi- 
tions. It is not a simple task to choose 
grasses that in a year or two will provide 
good cover, compete with and suppress 
weeds, be palatable ,for grazing, and be 
established easily. 

SUMMARY 

Subseres are caused mostly by biologi- 
cal activity. A common cause of subseres 
in grasslands is plowing for cultivation, 
subsequent erosion and abandonment. 
The subsere under consideration is 160 
acres, located in the loess hill region of 
central Nebraska. This subsere from cul- 
tjivation and abandonment has been re- 
covering for 25 years, although subjected 
to light grazing. 

The sere part of this pasture is still 
dominated mostly by three awn grasses 
and with smaller amounts of buffalo 
grass and blue grama. 

Foliage cover increased from 66.6 per- 
cent in 1946 to 80.6 in 1949. .The greatest 
changes were in the composition of the 
grasses. In 1946 sand dropseed and buffalo 
grass made up over 80 percent of the veg- 
etation. Sand dropseed decreased from 
41.3 percent in 1946 to 10 percent in 
1949. Buffalo grass ‘during this period in- 
creased from 42 percent to 63.2 percent. 
Wheatgrass and three awn grasses by 
1949 were 11 and 11.2percent, respectively. 

From 15 quadrats on upland in 1946, 
sand dropseed dominated 8 and buffalo 
grass 6. In 1949, sand dropseed dominated 
2, buffalo grass 10, and wheatgrass 3. 

Comparative development of clones of 
blue grama and buffalo grass from the 
subsere was made on the soils from ‘the 

‘first 4 inches of depth from the subsere 
and from the pasture. Both species were 
of greater stature, had more flower 
stalks, more roots, and greater root weight 

when grown on the soil taken from the 
pasture. 

Organic matter ranged from 2.92 per- 
cent in the first 4 inch level of the pas- 
ture to 1.49 percent in the subsere. The 
nitrogen level in the pasture soil to 4 
inches depth was 0.11 to 0.20 parts per 
million, while in the subsere it was 0.10 
to 0.11. Phosphorus was low in both soils 
at both the 0 to 4 and 4 to 12 inch levels. 

Equal sized lumps of soil from the 
lower part of the first 12 inches depth of 
the subsere and pasture were dropped 
into tumblers of water and their rate of 
decomposition recorded. The subsere 
soil decomposed in 60 seconds while the 
soil from the pasture remained a single 
entire lump for over 2 minutes. 

Red three awn grass roots were 95 per- 
cent in the first 6 inches, 2.09 percent in 
the second 6 inches, 1.74 and 1.41 per- 
cent in the 1 to 2 and 2 to 3 foot levels, 
respectively. 

Annual three awn roots were 65 per- 
cent in the first 6 inches, 14.2 percent 
in the second 6 inches, 14.5 ‘and 6.1 per- 
cent in the 1 to 2 and 2 to 3 foot levels 
respectively. The occupance jof the upper 
soil so thoroughly, and their adaptability 
to poor soils are reasons for the success 
of these species in the subsere. 

Under present conditions, with a light 
stocking rate it seems likely that succes- 
sion will continue very slowly. Many 
weedy annual grasses, and weeds still 
dominate after 25 years. Reseeding with 
introductions that will establish on eroded 
soils seems to offer the best solution for 
managing these lands profitably. 
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SCIENTIFIC AND TECHNICAL WRITING 

The ideal of scientific writing was expressed very early in the modern scientific move- 
ment in Thomas Sprat’s History of the Royal Society (1667). The members of the Society, 
he said, tried \ 

“to return back to the primitive purity, and shortness, when men delivered so many 
things, almost in an equal number of words. They have exacted from all their mem- 
bers a close, naked, natural way of speaking; positive expressions; clear senses; a 
native easiness: bringing all things as near the mathematical plainness as they can; 
and preferring the language of artizans, countrymen, and merchants, before that of 
wits or scholars.” 

Porter G. Perrin 
in An Index to English 1939 



Effect of Fire on a Mixed Grass-Shrub Range 
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OW-VALUE shrubs have been invad- L ing southern Arizona grassland 
ranges for many years. These woody 
plants generally produce much less forage 
than the grasses they have replaced. Vari- 
ous eradication methods have been tried 
including the use of fire. The present 
study was made to determine the effect 
of burning on certain shrubs and grasses 
on a mixed grass-shrub range near Tuc- 
son, Arizona. 

PREVIOUS SOUTHERN ARIZONA STUDIES 
ON BURNING 

There have been indications that con- 
trol methods on certain southwestern 
shrubs are most effective at the driest 
seasons of the year. Parker (1939) noted 
that with most southwestern plants 
burning can be accomplished most effec- 
tively during April, May and June. 
Thornber (1907) reported that burning 
an area of burroweed in June not only 
killed the burroweed but such other 
shrubs as catclaw (Acacia Greggii), creo- 
sote bush (Larrea divuricatu), Mormon 
tea (Ephedru trifurcu) and graythorn 
(Zixyphus lycioides) . 

Streets and Stanley (1938) concluded 
that the only practicable time to burn 
burroweed was in late spring (May and 
June) before the summer rains and in 
late fall (October and November) before 
the winter rains. Others have made simi- 
lar observations. 

LOCATION AND HISTORY OF 
STUDY AREA 

The study was made on the Page- 
Trowbridge Experimental Ranch, about 

35 miles north of Tucson, Arizona. An 
extensive outwash plain, or bajada, on 
which the ranch is located slopes gently 
to the west from a northern extension of 
the Santa Catalina Mountains. 

The study area was a portion of a lo- 
acre plot that had been seeded in 1943 to 
a mixture of grasses, including Lehmann , 
lovegrass (Erugrostis lehmunniunu). A 
good stand of the lovegrass was estab- 
lished but there was little or no germina- 
tion or survival of the other species. 

Six shrubs or half-shrubs were abun- 
dant on the area: burroweed (Huplopup- 
pus tenuisectus) , snakeweed (Gutierr exiu 
Zucidu), jumping cholla (Opuntiu fulgida), 
cane cholla (Opuntiu spinosior) , prickly 
pear (Opuntiu engelmunnii) , and velvet 
mesquite (Prosopis .jwlijloru var. velu- 
tinu). 

TREATMENT. 

Because the earlier studies of burning 
all indicated the greatest kill while soil 
moisture was low, the present study was 
planned so that burning in 1949 would 
take place before the advent of the sum- 
mer rains. On June 15, however, 1.15 
inches of rain fell earlier than normal. 
Although there had been no rain for the 
preceding 70 days, the June 15 moisture 
had penetrated the soil more than 8 
inches at the time of the burn on July 1. 

In the interim between June 15 and 
July 1 all of the shrubs in the area had 
presumably had ample opportunity to 
absorb moisture and recover at least 
partially from such desiccation as they 
had undergone during the preceding 70- 
day drought. The area was not burned, 
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therefore, at the theoretically optimum 
time for killing the shrubs. 

The study area was selected to include 
as many plants of cholla, burroweed, and 
snakeweed as possible. Care was taken 
to locate the plot in a fairly dense stand 
of grass that would carry a fire. 

The study area was divided into a north 
and a south half, each 225 by 80 feet. 
Prior to burning all shrubs werezmapped. 
The height of each was recorded to deter- 
mine possible relationships between size 
of plant and degree of kill. Because the 
shrubs were all growing, the plants in a 
given height class in 1950 were not neces- 
sarily the same individuals recorded in 
that height class the year before. 

Eight 225-foot line transects were es- 
tablished at 10 foot intervals in each of 
the two areas. The number of Lehmann 
lovegrass plants that occurred on the 
eight transects in each area was recorded. 
The north half of the area was burned on 
July 1, 1949; the south half served as a 
check. The fire carried well and was 

. classed as extremely hot o+er two-thirds 
of the area. The flames were high enough 
to envelop 3 to 5 foot mesquites. Where 
individual shrubs were missed by the 
main fire, local patches of grass surround- 
ing them were ignited with a kerosene 
torch. In the absence of any grass the 
shrubs were individually handburned. 
The torch flame was applied for only a few 
seconds in an attempt to simulate as 
nearly as possible the heat derived from 
burning grasses. 

Approximately a year after the 1949 
mappIng, the shrubs were remapped 
and the number of Lehmann lovegrass 
plants were recounted. 

RESULTS 
The 1949 summer and fall rainfall was 

unusually favorable for plant growt,h. In 
spite of this, fewer individuals of each 
of the five principal shrubs were recorded 
on both the burn and the check in 1950 

than the year before. There was, how- 
ever, a greater mortality of shrubs on the 
burned area (Fig. 1). The number of 

BURNED CHECK 
AREA AREA 

BURRO- SNAKE- JUMPIN PRICKLI CANE 

WEED WEED CHOLLA PEIR CUOLLA 

FIG. 1. Mortality of shrubs on burned and 
check areas in 1950 expressed as a percent of 
the number present in 1949. 
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FIG. 2. Number of lovegrass plants on 
burned and check areztG in 1950 expressed as a 
percent of the number prwcnt in 1949. 

Lehmann lovegrass plants decreased on 
the burn and increased on the check 
(Fig. 2). 
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The reaction of the shrubs and grass in 
the check area was taken as the expected 
value and the data from the burned and 
check areas were analyzed by the chi- 
square test (Snedecor, 1940). 

Burroweed 

In spite of the favorable 1949 summer 
and fall precipitation, 25 percent fewer 
burroweed plants were recorded on the 
check plot in 1950 than the previous year. 
This may have been due in part to com- 
petition from the Lehmann lovegrass, 
which was dense and growing vigorously. 

In contrast with the 25 percent de- 
crease in burroweed plants on the check, 
there was a highly significant 98 percent 
decrease on the burned area. This repre- 
sented a total of 329 plants ranging in 
height from 2 to 22 inches, all but 8 of 
which were killed. 

Snakeweed 

On the check area only 11 plants of 
snakeweed out of 98, or 11 percent, died 
between 1949 and 1950. On ‘the burned 
plot all but 16 out of 335, or 95 percent 
died during this same period. This highly 
significant mortality was not restricted 
to any particular height class but was 
distributed rather uniformly among 
plants ranging in size from 1 to 18 inches. 

Cactus 

There were fewer plants of jumping 
cholla, cane cholla and prickly pear on 
both the burn and the check in 1950 than 
in 1949. Each of the three species, how- 
ever, had a greater mortality on the burn 
than on the check. Jumping cholla had a 
mortality of 61 and 32 percent on the 
burned and check areas, respectively; a 
significant difference. There was a 32 
percent mortality of cane cholla on the 

burned area and 25 percent on the check. 
Prickly pear showed 44 percent mortality 
on the burned area and 35 percent mor- 
tality on the check area. Although the 
results with both cane cholla and prickly 
pear were not significantly different, the 
greater mortality of all three cactus spe- 
cies on the burned area indicates that all 
these cacti may be susceptible to fire. 

Lehmann lovegrass 

Burning reduced the stand of Lehmann 
lovegrass about one third. A count of the 
number of lovegrass plants on the tran- 
sects in the burn showed 67 percent as 
many individuals one year after burning 
(Fig. 2). During this same period there 
was a 125 percent increase on the check. 
These differences are highly significant. 

Although fire did kill some of the 
plants, the balance of the stand was 
growing vigorously one year later. Many 
n&w individuals had been established by 
nodal propagation and a good crop of 
seed had been set. Because of the ease 
with which Lehmann lovegrass becomes 
established, a temporary reduction in 
the stand is normally of little permanent 
consequence when compared with the 
benefits derived from control of noxious 
plants. 
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IlJncommon Occurrence in Buffalograss 
RICHARD D. BURR 

Range Conservationist, L T. S. Soil Conservation Service, San Antonio, Texas 

B UFFALOGRASS (BuchZo& dactyloides 
(Nutt.) Engelm.) is known to 

ranchers of the Great Plains from the 
boundaries of Canada to Mexico as an 
important, common and easily recognized 
plant. This sod-forming shortgrass domi- 
nates tens of thousands of acres, par- 
ticularly in the central part of its range. 

Commonness can result in the anony- 
mity of abundance. Often we ignore the 
interesting phases of the familiar to 
seek the exotic. The erratic character of 
the sexes of buffalograss, well known to 
specialists, is commonly unseen or for- 
gotten. Rangemen are prone to consider 
buffalograss constant in occurrence as 
vigorously spreading, distinctly separate 
male and female plants. Difficulty in 
separating the runners of buffalograss 
out of a dense sod, plus a lack of curiosity 
apparently derived from the very com- 
monness of the grass, lessens observance 
of the occasional, though customary, 
aberration of the sex habit. 

The situation usually observed on the 
range is given by the authorative “Man- 
ual of the Grasses of the United States” 
(1935) as “Plants dioecious”-in effect 
the grass occurring with the sexes sepa- 
rated on different plants. Variation from 
this condition was, of course, well known 
to Hitchcock. He includes such variation 
in the forepart of the manual in the 
keys to the genera and separated from 
the grasses’ description. Furthermore, 
t)he 1950 revision of the Manual by 
Agnes Chase, describes the genus as 
“dioecious or monoecious.” Beetle (1950) 
in an excellent discussion of buffalogras+ 
and its pertinent literature covers the 
divers sexual forms thus far observed. 

Not uncommonly buffalograss plants are 
found on which both pollen-producing 
and seed-bearing organs occur. Most 
commonly these are seedling plants 
(Engelmann 1859, Plank 1892, Hitch- 
cock 1895, Savage 1934, 1939, Gernert 
1937). Much greater departures from 
normal were observed in Kansas (An- 
derson et al. 1937) and in Texas (Hensel 
1938). At these two widely separated 
points male heads occurred with female 
florets actually interspersed amid the 
males. Germinable seed was produced in 
these unusual heads by the Kansas 
grass. Savage (1939) considered the 
perfect condition to be analagous with 
the ancestral form of buffalograss. Ac- 
cording to Beetle “perfect” (male and 
female sex organs together in the flower 
or floret) florets are most common in 
Mexico and are found more rarely north- 
ward. 

Ranges around San Antonio, Texas 
produce another variation from average, 
normal plants. Here the stolons of 
scattered plants vary from sex to sex 
throughout their length. Figure 1 illus- 
trates one such plant’. On the upper 
left stolon the originating point, a 
male is succeeded by male and female, 
both arising from the same node and 
finally a female on a subsequent node. 
Buffalograss exhibiting this particular 
sex habit of growth was collected on 
several ranches during the spring of 
1949. This situation is not common. 
The intimately interlaced runners of 
buffalograss make recognition of any 
of the foregoing variations unusual. 
Thus, the important manuals covering 
the flora of the Great Plains vary con- 



siderably in the characterizlttion of this 
phase on buffalograss. 

The obscurity surrounding the sexes 
has prevailed to a degree throughout the 
history of buffalograss. Naturally the 
first plants of buff&grass to be dis- 
covered were the conspicuous, upstanding 
males. Describing the staminate plant 
from a Missouri specimen Nuttall in 
1818 called the male S&&a. Texas* 
was to contribut,e the far less conspicuous 
female plants. These were collected by 

(1859) would recognize the differing 
granses as being in actuality the two 
sexual forms. He received a collection 
of plants from his brother in Utah. 
In this were included both male and 
female plants of buff&grass. The re- 
semblance of the vegetative parts of the 
grass was such as to cause Engelmann 
to surmise that. rather than two genera he 
had the two sexes of only one. Then 
he was fortunate to encounter a group 
of male plants collected by ‘Fendler near 

FIG. 1. Stolans of a single buffalograss plant vnrying from mnlo to female. 

Drummond and described by Steudel. 
Rut a lapse of thirty-six years had oc- 
curred since the naming of the ubiquitous 
males! At this time, in 1854, Steudel 
found the females varying so widely 
from the male buffalograss as to not only 
give the female:i a different name but 
assignment to a different tribe! The 
name for the female was a n&spelling of 
Anlhephora, an Old World species, and 
rendered as Antephora. Four more years 
were yet to elapse before Engelmann 

Fort Kearney, Nebraska. Among these 
he found one on which there were flowers 
of both Sesleria and Antephora! With 
the essential identity of these two plants 
established by Fendler’s specimen F,ngel- 
mann dropped both older scientific names. 
He proposed a new name for the new 
genus. This was Ruchloi, a contraction 
founded in Greek, which refers to the 
common name of “buffalograss.” 

Engelmann described the plant as 
dioeciousthe sexes occur on separate 
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plants. Apparently he regarded the 
monoecious specimen-one on which the 
sexes occur on the same plant but not 
the same flower-as entirely a lucky 
accident. The personal observation of 
Plank (1892) was in opposition to this 
view. He found one plant bearing both 
male and female sex flowers to support. 
his recollection of others of similar 
character. Then on disturbed soil fol- 
lowing a freshet he discovered “scores, 
if not hundreds,” of monoecious seedlings. 
He suggested seedlings were 100% mon- 
oecious, later separating vegetatively 
into the two sexes. 

Hitchcock (1895) verified this observa- 
tion by growing one seedling which 
eventually produced two sexes. In his 
contribution to Gray’s “New Manual of 
Botany” (1908) this experiment and 
Plank’s observations apparently were 
the basis for the statement, “Seedlings 
are monoecious, but the staminate and 
pistillate branches propagate their own 
kind.” Schaffner (1920)) on the basis 
of his own observation and ‘experimental 
work, took exception to the accord 
reached by these two in differing with 
Engelmann. He grew sixteen naked 
seeds, stripped from the heavy female 
“bur,” to flowering. Results were eight 
males and eight females. Thus, he insisted 
Engelmann was entirely correct-that 
t’he sexes were entirely separate and 
further intimated both Hitchcock and 
Plank may have been careless in tech- 
nique or methods of reporting. Savage 
(1934) in his circular on revegetation 
records finding monoecious buff alograss 
and includes a clear photograph of one 
such plant. A repetitioi of earlier experi- 
ments by another Kansas worker, Gern- 
ert, (1937) verified among other things, 
Hitchcock’s findings. Other work pre- 
viously cited (Anderson et al. 1937) 
has shown in normal germination the 
occurrence of monoecious seedlings of 

the total number as 5.8% and ranging 
to 7% as determined by Wenger (1940). 

Variations in the sex habit of buffalo- 
grass are normal and far from uncommon. 
These are little noted on the range due 
to physical difficulties of observation. 
Factors affecting manifestation of these 
variations are complex. External factors 
may exert considerable influence. The 
variation in the stolons noted readily in 
the spring of 1949, a time of abnormally 
heavy rainfall, though possibly present, 
were unnoted in 1950, a time of light 
rainfall. 
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Use of Aerial Photographs and Sub-sampling 
in Range Inventories 

ROBERT W. HARRIS 

Range Conservataonist, Pacijic Northwest Forest and 
La Grande, Oregon 

Range Experiment Station, 

0 NE of the most urgent needs of 
range managers is an efficient 

and accurate procedure for sampling 
vegetation on large range areas. The 
procedure must be one which can be 
used on lands of rough topography which 
are relatively inaccessible, and on range 
types which vary from open grasslands 
to those having a shrub or tree overstory. 
It must also provide valid estimates of 
herbage production, utilization, or other 
vegetation criteria. Furthermore, the 
procedure must be simple and economical 
to use. 

An essential characteristic of any 
sampling system is that it should provide 
a valid estimate of sampling error. This 
requires that sampling units be located 
independently and at random over the 
area to be sampled. The precision of the 
estimate depends to some extent on the 
ability to stratify a range area into types 
or subtypes, since it is well-known that 
variation within any type tends to be 
smaller than from one type to another 
(Schumacher and Chapman, 1948). The 
first problem, then, is to devise an 
efficient and simple method for random- 
izing sampling units within large, ir- 
regular range types. Recent develop- 
ments in the use and interpretation of 
aerial photographs have provided a 
partial solution to this problem. 

USE OF AERIAL PHOTOGR.~PHS 

Broad range types, such as open grass- 
land, open forest, and dense forest, can 
be delineated on aerial photographs and 
sampled on the basis of the variation 

occurring within each type (Fig. 1). 
The degree to which variation within a 
type may be restricted is largely de- 
pendent on the mapping standards used 
and the ability to recognize type and 
subtype boundaries on the photograph. 

Selection of aerial photographs covering 
the area to be inventoried is the first 
step in the sampling procedure. The 
boundaries of the major ra,nge types are 
delineated on the contact prints by 
personnel familiar with the characteristics 
of the vegetation on the ground. After 
the type boundaries are drawn, the 
photos are taken to the field for checking. 
Type boundaries are corrected wherever 
interpretation was incomplete, or in 
error due to type changes which occurred 
after the area was photographed. 

For the selection of sampling units, 
the photos are numbered consecutively 
and individual photos are taken from 
the group by random choice. A trans- 
parent overlay dot grid is then placed 
over each selected photo and a random 
dot is chosen from the group of dots that 
fall within the effective area of the photo. 
If the dot falls within the mapped area of 
a type to be sampled, a pin hole is 
punched at that point on the photo. 
This marks the location of a sampling 
unit. If the dot falls in a type which is 
not to be sampled, the photo is returned 
to the group. This process is repeated 
until the required number of sampling 
units have been selected. 

Sampling units are located in the 
field using some well-defined landmark, 
easily recognized on the photo, within 
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IO or 20 chains of the sampling unit of the hrrbage on the unit. Therefore, it 
location. Distanre and direction from is necrssary to oM;rirr estimn(es of the 
the landmark to the sample loration arc hrrlmge on each unit by sob-sampling. 
det~ermined hy photo mrasurrmmts. Thus, from cwh major random sampling 

Two requirements of the sampling 
scheme have no,v been fulfilled. Random 
sampling units have heen selected which 
assure a valid esti,mate of sampling eri-or, 
and the sampling units have bz+en strati- 
tied by types to increase the p+sion of 
the sample estimate. Another require- 
ment of t,lrr sampling scheme is that the 
estimates shall he as accurate as possible 
for the time and monry spent. The 
sub-sampling procedure, coupkd with 
consider&m of sampling costs, provides 
an opportunity to achieve an accurate 
and efficient sample. 

If the sampling unit is an area, say 
one-quarter acre or larger, it is often 
impractical to obtain n complete census 

unit (cluster), txT.0 or more minor sam- 
plingunits (plots)aredml~nindependcntl? 
and at random, and dirert mensurenwnts 
are confined to these. 

The sampling error for each range 
type, when using the sub-sampling pro- 
cedure, consists of rontributions from 
two sources of variation: (a) among 
clusters, and (b) among plots of the 
cluster. Questions nox nrisr as to how 
many elustcrs arc needed in each typp, 
nnd how mnny plots are needed within 
each cluster to provide a sufficiently 
precise sample cstimat? with mnGnum 
efficiency. 

The number of plots nwdcd within 
rash ckstrr to minimize the sampling 
error for R giwn cost of securing informa- 
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tion may be determined from the ratio 
of variation within clusters to that 
between clusters, and the ratio of cost 
of traveling to another cluster to cost of 
securing an additional plot. When cost 
of traveling to another cluster is large 
in comparison to cost. of securing an 
additional plot, * and when eariation 
within clusters is larger than variation 
between clusters+ it becomes advantage- 
ous to make more observations on a 
single cluster. When the above factors 
tend in the opposite direction, the sam- 
pling error will be minimized for a given 
cost by taking fewer plots within clusters. 

The number of clusters needed within 
each type depends upon two things: the 
sampling error which will be accepted 
and the magnitude of variation within 
the type. The sampling error which 
will be accepted depends jointly upon 

’ the objectives of the inventory and the 
funds available. 

The concepts of sub-sampling have 
been widely used in the field of agri- 
cultural research, but application to 
problems of sampling native vegetation 
has been limited. Perhaps this may be 
partly due to the lack of efficient methods 
for randomizing sampling units over 
large areas. Recently, the Forest Survey 
of the U. S. Forest Service has used 
aerial photographs and sub-sampling for 
inventories of forest resources in the 
Pacific Northwest (Johnson, 1949). They 
have found t’hat a low intensity cruise 
can produce accurate timber-volume esti- 
mates when the cruise is controlled by 
aerial photography (Wilson, 1950). 

A TRIAL OF THE PROCEDURE 

The application of a sampling pro- 
cedure, employing aerial photographs 
and sub-sampling, to range inventories 
was tested on the Starkey Experimental 
Forest and Range, 30 miles southwest of 
La Grande, Oregon, in 1948. A 320-acre 
ponderosa pine (Pinus ponderosa) range 

containing intermingled open grassland, 
open forest, and dense forest types was 
selected for the study. Approximately 
100 plant species were found on the 
area. The most important forage species 
in the open grassland type were blue- 
bunch wheatgrass (Agropyron spicatum), 
onespike danthonia (Danthonia unispi- 
cutu), Idaho fescue (Festucu iduhoensis), 
and Sandberg bluegrass (Pou secundu). 
Although 61 species were found in this 
type, these four produced 41 percent of 
the total herbage. 

The open forest type was rather open 
ponderosa pine in mixture with Douglas- 
fir (Pseudotsugu tuxifoliu) and western 
larch (Lurix occidentalis). The important 
forage species were Idaho fescue, elk 
sedge (Curex geyeri) , pinegrass (Culumu- 
grostis rubescens) , shinyleaf spirea 
(Spirueu Zucidu), and common snowberry 
(Symphoricurpos ulbus). These species 
produced 37 percent of the total herbage. 
Lupine (Lupinus spp.) and heartleaf 
arnica (Arnicu cordifoliu) produced 31 
percent of the herbage and the remaining 
32 percent consisted mainly of western 
yarrow (Achilleu lunulosu) , strawberry 
(Fruguriu spp.) and stonecrop (Sedum 
SPP.). 

The dense forest type consisted of 

areas in which the forest was too dense 

to afford reasonable access to domestic 

livestock. Thickets of lodgepole pine 

(Pinus contortu var. ZutifoZiu) and grand 
fir (Abies grundis) occurred commonly in 
this type as well as thickets of ponderosa 
pine and Douglas-fir reproduction. The 
understory vegetation consisted mainly 
of pinegrass, elk sedge, shinyleaf spirea, 
big whortleberry (Vuccinium membrun- 
uceum), and grouse whortleberry (Vuc- 
cinium scopurium). Although livestock 
do not use the dense forest, this type 
is important range for deer and elk. 

The range types were delineated on 
aerial photos and typed to a minimum 
area of 5 acres. Clusters were selected at 
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random on aerial photos and yield data 
were taken at corresponding ground 
locations. For the sample of herbage 
yield, IO clusters, each one-quarter acre 
in area, were selected at random in each 
of the range types. Each cluster was 
sub-sampled with 15 randomly located 
plots, each 25 square-feet in area. 

Green weight of herbage yield was 
estimated for all species by the weight- 
estimate method (Pechanec and Pick- 
ford, 1937) before the area was grazed by 
cattle. Estimates were made by two 
men, both working on each cluster but 
estimating separate plots. The personal 
error of estimate was not measured in this 
study and has been included in the 
variance occurring within clusters. Time 
spent in travel between clusters and in 
locating and making estimates on plots 
within clusters was also recorded. 

In statistical analysis of the data, 
methods presented by Schumacher and 
Chapman (1948) were used. The opti- 
mum number of plots per cluster (n) 
was secured by means of the formula : 
n = (dqc) (sW/sb) in which C = the 
cost of travel between clusters; c = 
the cost of obtaining an estimate of 
yield on a single plot; sW = the standard 
deviation within clusters; and sb = the 
standard deviation between clusters. 

The variance of cluster means, which 
was used to calculate the number of 
clusters needed to attain acceptable 
sampling errors, was secured by means 
of the formula: SE + si/n in which si 
= the variance between clusters; si = 
the variance within clusters; and n = 
the number of plots per cluster. 

RESULTS 

All clusters selected for a certain type 
on aerial photographs actually occurred 
on that type. No difficulties were en- 
countered in establishing the location of 
the clusters on the ground. Approxi- 
mately 12 man-hours were required to 

map the boundaries of the three inter- 
mingled range types on the photos, to, 
check them on the ground, and to select 
at random 10 clusters within each type.. 
Plots within clusters were easily relocated 
by using a simple map showing the 
direction and distance of each plot from 
an established reference point on the 
cluster. 

The average time required to travel 
between clusters on the 320-acre area 
was 20.7 man-minutes. The average 
time required to estimate herbage yield 
on an individual plot within a cluster 
was 9.3 man-minutes. This included the 
time spent locating the plot as well as 
the time spent daily in checking weight 
estimates by actual harvesting and weigh- 
ing of the vegetation. Using time as an 
expression of cost, the ratio of cost 
between clusters to that within clusters 
was 2.225:1. Using the formula for the 
optimum number of plots per cluster, 
the number of plots required was com- 
puted for the major species within each 
type. 

Allocation of plots within clusters 

In the open grassland type the optimum 
number of plots per cluster ranged from 
two for onespike danthonia to six for 
Idaho fescue (Table 1). For all of the 
species in this type, the standard devia- 
tion within clusters was greater than 
that between clusters, which meant that 
efficiency was gained by the use of 
sub-sampling. 

In the open forest type, three of the 
species and “all herbage” had a larger 
standard deviation between clusters than 
within clusters and required only two 
plots per cluster. From the standpoint 
of the within- and between-cluster varia- 
tion alone, sub-sampling had no advant- 
age for these species in this type. However, 
from the standpoint of the between- 
and within-cluster costs, there was an 
advantage to the use of sub-sampling, 
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since the cost of traveling to another additional costs involved in field pro- 
location was greater than the cost of cedures and analysis of the data would 
another observat’ion at the same loca- more than offset the efficiency gained by 
tion. On these range types then, the use sub-sampling. Therefore, it is usually 
of sub-sampling is advantageous as long necessary to establish a uniform number 
as the cost ratio is equal to or greater of plots for all species within range types, 
than 2: I. Sub-sampling would be even recognizing that some species will be 
more efficient on larger or more inacces- under or over-sampled. The number of 
sible range types where the cost of plots selected is a matter of judgment 
travel between cluster locations greatly guided by the objectives of the inventory 
exceeds the cost of an individual plot and consideration of costs. If, for example, 
observation. the inventory has as its objective the 

TABLE 1 
Herbage yields, standard deviations, and optimum numbers of plots within clusters for the major 

plant species occurring on open grassland, open forest, and dense forest types 

RANGE TYPE AND SPECIES 

Open grassland 
Bluebunch wheatgrass. ...... 
Idaho fescue .............. 
Onespike danthonia .......... 
Sandberg bluegrass. ......... 
All herbage ................. 

Open forest 
Idaho fescue. ............. 
IGk sedge. .............. 
Pinegrass. .................. 
Lupine ..................... 
Heartleaf arnica. ... ...... 
Common snowberry .......... 
Shinyleaf spirea. ............ 
All herbage. .............. 

Dense forest 
Elk sedge. .................. 
Pinegrass. ................... 
Shinyleaf spirea. ............ 
Grouse whortleberry. ........ 
Big whortleberry ............ 
All herbage. ................ 

~____- 

AVERAGE YIELD 
PER PLOT* 

grams grams grams number 

8.07 11.11 6.41 3 
4.60 27.70 6.72 6 

32.20 23.31 21.63 2 
9.97 5.78 3.15 3 

138.73 46.38 18.53 4 

4.43 13.96 8.23 
21.10 26.35 16.56 
25.57 22.96 23.18 
44.53 64.57 89.12 
20.80 29.00 30.63 

8.83 13.14 5.48 
18.03 24.02 11.84 

210.77 102.30 116.45 

4.23 11.47 4.46 
26.80 24.18 13.13 
11.70 14.53 10.76 

7.13 16.34 8.54 
7.83 18.55 6.76 

145.80 69.32 36.20 

3 
3 
2 
2 
2 
4 
3 
2 

4 
3 
3 
3 
5 
3 

STANDARD DEVIATION PER PLOT 

Within clusters 

* Ten clusters, of 15 plots each, in each type. 
i Based on a cost ratio of 2.225 for betweeu and within clusters 

Between clusters 
_ 

OPTIMUM PLOTS 
PER CLUSTERt 

Although it would be desirable, it is determination of the yield of “all herb- 
seldom practical in field inventories to age” in the open grassland type, the 
sample each species according to its opti- most efficient sampling could be ac- 
mum plot number requirements. The complished with four plots per cluster. 
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This intensity would be more than 
adequate for three of the major species 
in the type but inadequate for one of the 
major species. 
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numbers of clusters were determined using 
five plots per cluster for the open grass- 
land type, three plots per cluster for the 
open and dense forest types, and the 

TABLE 2 
Average cluster yields and number of clusters needed in sampling similar range types to provide 

sampling errors of IO, 15, and $0 percent of the cluster mean, 96 percent level of probabilitjj* 

RANGE TYPE AND SPECIES 

Open grassland 
Bluebunch wheatgrass. 40.35 8.11 20 20 9 5 
Idaho fescue.. 23.00 14.92 65 216 96 50 
Onespike danthonia.. . 161 .OO 24.01 15 11 5 3 
Sandberg bluegrass. 49.85 4.08 8 3 1 1 
All herbage. . . 693.65 26.33 4 1 1 1 

Open forest 
Idaho fescue.. . 13.29 11.51 87 387 172 97 
Mk sedge. 63.30 22.48 36 66 29 17 
Pinegrass. . 76.71 25.34 33 55 25 14 
Lupine . , . 133.59 96.60 72 265 118 66 
Heartleaf arnica. 62.40 34.90 56 160 71 40 
Common snowberry. . 26.49 9.35 35 63 28 16 
Shinyleaf spirea. . 54.09 18.23 34 59 26 15 
All herbage. . . 632.31 130.58 21 23 10 6 

II lense forest 
Xl k sedge. ................. 
Pinegrass. ................ 
Shinyleaf spirea. .......... 
Grouse whortleberry. ..... 
Big whortleberry. ........ 
All herbage. .............. 

AVERAGE YIELD 

PER CLUSTER 

grams grams percent 

12.69 7.98 63 203 90 51 
80.40 19.16 24 29 13 7 
35.10 13.64 39 78 35 19 
21.39 12.72 59 178 79 44 
23.49 12.66 54 149 66 37 

437.40 54.64 12 7 ?, 2 

STANDARD COEFFICIENT 

DEVIATION OF 

PER CLUSTER VARIATION 

CLUSTERS NEEDED FOR 

SAMPLING ERROR OF: 

Percent 

* Based on five plots per cluster in the open grassland type and three plots psr cluster in the 
open and dense forest types. 

Allocation of clusters within range types 

The allocation of samples when using 
sub-sampling is a two-step procedure: 
first of determining the optimum number 
of plots per cluster; and second, .de- 
termining the number of clusters in 
each type which will provide an accept- 
able sampling error (standard error of 
the mean expressed as percentage of 
the mean). Sampling errors for varying 

variance among cluster means from the 
sample data. 

Variability in the open grassland type 
was much less than in the open and 
dense forest types. Three species and 
“all herbage” in the open grassland 
type had coefficients of variation of 20 
percent or less (Table 2). In the open 
forest type no species had a coefficient 
of variation as low as 20 percent; while 
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in the dense forest type, only “all herb- 
age” occurred below the 20 percent level. 
Using “all herbage” as an index of type 
variability, the open forest was five 
times as variable and the dense forest 
three times as variable as the open 
grassland. This implies that a larger 
number of clusters would be required in 
the open and dense forest types than in 
the open grassland type to secure reliable 
samples of herbage yield. 

On the average, 20 clusters in the 
open grassland type would result in 
sampling errors, on a cluster mean 
basis, of less than 5 percent for Sandberg 
bluegrass and “all herbage” (Fig. 2); 
onespike danthonia and bluebunch wheat- 
grass would have sampling errors of less 
than 10 percent. Thus, with two species 
and “all herbage” the odds are 19: 1 

. that the herbage yield which would 
result from a 100 percent inventory of the 
type would fall within 5 percent of the 
herbage yield of the type as estimated by 
the sample. Four species have odds of 
19: I that the yield of the type lies 
within 10 percent of the yield as esti- 
mat)ed by the sample. Idaho fescue would 
have a sampling error of over 30 percent. 
A sampling intensity of 20 clusters 
would seem to be fairly satisfactory for 
inventories of the grassland type. On 
the basis of the time required to collect 
the sample data, an inventory conducted 
at this intensity would require approxi- 
mately 3 man-days. 

On the average, 60 clusters in the 
open forest type would result in sampling 
errors of less than 10 percent for pine 
grass, shinyleaf spirea, and “all herbage” 
(Fig. 3); elk sedge and common snow- 
berry would have sampling errors of 
less than 11 percent, while the remaining 
species would have sampling errors of 
less than 25 percent. Thus, for four 
species and “all herbage,” the odds are 
19:l that the herbage yield of the type 

. 

would fall within 11 percent of the yield 
as estimated by the sample. Sixty 
clusters would seem to be satisfactory for 
inventories of the open forest type, but 
it is normally impractical from the stand- 
point of costs. Six man-days would be 
required to complete such an inventory 
on the basis of the time required to collect 
the sample data. 

0 IO 20 30 40 50 60 70 

NUMBER OF CLUSTERS 

FIG. 2. Sampling errors attainable by sub- 
sampling in the open grassland type using five 
plots per cluster, 95 percent level of 
probability. 

However, a sampling intensity within 
reasonable limits of: cost can be attained 
in the open forest type by accepting a 
lower degree of precision for the sample 
mean. A sample consisting of 30 clusters 
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could be obtained at half the cost, but 
only “all herbage” would have a sampling 
error of less than 10 percent. Elk sedge, 
pinegrass, shinyleaf spirea and common 
snowberry, the most uniformly distrib- 
uted species in the type, would have 
sampling errors ranging from 13 to 15 
percent. 
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NUMBER OF CLUSTERS 

FIG. 3. Sampling errors attainable in the 
open forest type using three plots per cluster, 
95 percent level of probability. 

In the dense forest type, as in the other 
types, species which were uniformly dis- 
tributed required fewer clusters than 
those which occurred infrequently. Pine- 
grass, a shade-loving species, was quite 
uniformly distributed throughout the 
dense forest and consequently required 

fewer clusters there than in the open 
forest where its distribution was less uni- 
form. On the other hand, elk sedge re- 
quired fewer clusters in the open forest 
than in the dense forest, since its occur- 
rence in the latter type was restricted 
largely to areas where there were small 
openings in the forest canopy. 

APPLICATION OF RESULTS 

The results, although directly appli- 
cable only in the immediate vicinitg of 
the study area, can be used to guide a 
wider application of aerial photographs 
and sub-sampling in range inventories. 
The optimum number of plots per cluster 
will vary from one range type to another, 
depending upon the ratios of variation 
and costs within and between clusters. 
The number of clusters required per type 
for any one species will serve as a guide 
for similar range types, regardless of their 
size, where the coefficients of variation 
are similar to those obtained from the 
study area. 

The intensity of sampling required to 
secure acceptable sampling errors for all 
of the individual species is beyond the 
financial and time limits usually pre- 
scribed for inventories of most large 
range areas. However, the intensity of 
sampling required to secure precise infor- 
mation for those species which provide 
the bulk of the forage taken by livestock 
is within practical limits. Sub-sampling 
does not necessarily reduce the costs of 
inventories, but it does assure the most 
efficient expenditure of funds if the sam- 
pling intensity in each type is based on 
the combined factors of variability of 
vegetation and costs. On any new area, 
whether open grassland, open forest, or 
other range types, exploratory inven- 
tories should be made to determine 
proper sampling intensities before large 
scale inventory projects are initiated. 

The sampling procedure should prove 
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especially valuable for intensive inven- 
tories of range areas where it is desired 
to follow changes occurring within range 
types as a result of grazing management 
practices. The procedure has been tested 
and found satisfactory for a range condi- 
tion and trend survey on a national forest 
range unit of approximately 15,000 acres. 
Permanently located clusters, permitting 
preliminary, intermediate, and final ob- 
servations to be made on the same plots, 
may permit doubling of experimental pre- 
cision in tracing trends of native vegeta- 
tion through the planned use of covari- 
ante analysis (Pechanec, 1941). Accuracy 
of weight estimates may be improved by 
the use of double-sampling where a small 
proportion of plots are actually harvested 
to provide a regression of actual on esti- 
mated weights (Wilm et al, 1944). The 
techniques for these proposals are yet to 
be tested. 

SUMMARY 

The application of a sampling proce- 
dure to range inventories, ’ employing 
aerial photographs and sub-sampling, 
has been described. A trial of the proce- 
dure was conducted on a 320-acre pon- 
derosa pine range containing open grass- 
land, open forest, and dense forest range 
types. The area was inventoried for 
herbage yield using clusters of plots 
which were randomly located on aerial 
photographs. 

Aerial photographs provided an effi- 
cient and simple method for randomizing 
sampling units within range types of ir- 
regular conformation. Furthermore, they 
were found to be effective for accurate 
delineation of range type boundaries. 

The best number of plots per cluster, 
when considering variation and costs be- 

tween and within clusters and the relative 
importance of species, was found to be 
five for the open grassland type and three 
for the open and dense forest types. 

The number of clusters required varied 
inversely to the abundance and uniform- 
ity of distribution of species within each 
type. In the open grassland type, a 
sampling intensity of 20 clusters would 
provide sampling errors of 10 percent, on 
a cluster mean basis, for all major species 
except Idaho fescue. In the open forest 
type, 60 clusters would be required to 
provide sampling srrors of 10 percent for 
the important forage species. 
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Several papers prepared for the Fourth Annual Meeting of the Society in Billings 
in January, 1951, are not scheduled for publication in the Journal in 1951. These 
papers are of interest however, and abstracts of them follow. 

ELK MANAGEMENT PROBLEMS 

Robert F. Cooney 

Director, Wildlife Restoration Division, Department of Fish and Game, State of 
Montana, Helena 

The discussion has to do mainly with 
problems that have arisen in Montana. 
It is felt, however, that t’he majority of 
situations have been encountered in 
other states-particularly in the West. 
Solutions have been worked out prin- 
cipally on a trial-and-error basis and are 
taken up briefly to form a background 
for further discussions. 

A history of wildlife abundance is 
given along with the rapid decline and 
slaughter following the settlement of the 
West. A brief discussion of the slow resto- 
ration or building back process from near 
extinction in some cases to the present 
numbers of big game is included. Em- 
phasis is given to the fact that this build- 
ing back program has been complicated 
due to the rapid development of other 
important land uses. 

In short, at the present time elk man- 
agement, as well as the management of 
all other wildlife resources, consists prin- 
cipally of fitting fish and game harmo- 
niously into t,he complex picture of mul- 
tiple land use. Means are discussed 
briefly by which most progress has been 
made in the solving of these problems. 
It would be more true to say that we are 
working hard on them and out of many 
mistakes are making a little progress. 

The formation of conservation com- 
mittees is discussed, as it is felt that the 
best results are being obtained by work- 

ing closely with all interested agencies 
and groups out in the field. 

Full advantage has been taken of the 
Federal Aid, or Pittman-Robertson pro- 
gram, in obtaining basic information 
upon which to build management plans. 
An annual get-together of the Fish and 
Game Commission with representatives 
of all Federal agencies interested in wild- 
life work has been an additional point 
which has led to better understanding 
and, in many cases, actual solutions of 
difficult management problems. 

Newly developed techniques have been 
used where possible. The distribution of 
game salt by airplane throughout remot,e 
range areas has been found to be suc- 
cessful in obtaining better distribution, 
particularly of elk. 

The purchase of vitally needed winter 
range adjacent to National Forest lands 
has become an important feature in 
solving several difficult problems. Special 
seasons allow the Fish and Game Com- 
mission considerable latitude in working 
out local problems. Extended seasons- 
running well into the winter-have also 
been used in numerous cases to hold elk 
off private lands. This technique has also 
been used to obtain sufficient kill in areas 
where elk remain in game preserves or 
closed areas until moved out into hunting 
territory by mid-winter snows. 

Various types of haystack fencing have 
279 
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been used in cooperation with landholders 
in emergency situations. The use of 
herding as a tool in keeping elk away 
from haystacks has not been found par- 
ticularly helpful. Supplemental feeding 
with hay and/or concentrates has been 
used sparingly and only in cases of ex- 
treme emergency. 

The relationship of livestock manage- 
ment to elk management is receiving care- 
ful study in areas where dual use exists. 

Inter-species competition is a problem 
of considerable interest. The possibility of 
white-tailed deer giving way to elk in 
areas of conflict has been noted. This 
possibility is taken into consideration 
when elk plants are proposed. The very 
possible competition between elk and 
mountain sheep on vit,al winter range 

used mutually by these two important 
big game species is being closely observed 
and will be avoieled as much as possible. 

The planting of elk to establish new 
groups has been stimulated during the 
past several years by an available surplus 
from Yellowstone National Park. Pro- 
posed areas for planting are being care- 
fully studied in order that future prob- 
lems may be avoided. 

In summary, the management of elk 
presents a multiplicity of problems. How- 
ever, with care, cooperation between the 
various agencies and individuals con- 
cerned, in most cases, can be worked out 
to the mutual satisfaction of all concerned. 
Recent steps in this direction have been 
extremely encouraging. 

NEW TRENDS IN DEER MANAGEMENT IN CALIFORNIA 

William P. Dasmann 

Game Range Technician, Department of Fish and Game, State of California, 
San Francisco 

AfIshort history of the early decline in 
deeripopulation in California is given. The 
effect of unrestricted hunting and of live- 
stock competition is discussed. An analy- 
sis is made of the factors active in the 
restoration of the State’s deer herds. The 
accumulated evidence of need for manag- 
ing deer is mentioned. The increase of 
both crop and range damage in California 
is brought out. 

The Devils Garden interstate deer 
herd study, together with its results to 
date are described. The gradual change in 
public opinion as a result of this study, 
and of the work of the Wildlife Conserva- 

tion Board and of the University of 
California deer study, is mentioned. 

Some pertinent findings of both the 
statewide and the Jawbone deer herd 
studies are explained. The basic sections 
of the fish and game commission’s new 
deer management policy are given. The 
research in habitat improvement is men- 
tioned, along with our contributions to 
range reseeding. The basic elements of 
our range survey methods are listed and 
discussed briefly. 

The paper is an expression of the need 
for managing California’s deer herds and 
our progress in management to date. 

. 
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COMMUNITT PASTURES 

Ray Youngman 

Prairie Karna Rehabilitation Agency, Regina, Saskatchewan, Canada 
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Unsuccessful attempts to farm areas of 
submarginal lands in Western Canada 
for wheat and cereal production led to the 
early abandonment of these lands and by 
1937, many submarginal farm areas were 
almost completely deserted; the majority 
of the few remaining settlers were main- 
tained only by public relief. 

The problem of the rehabilitation of 
both the abandoned areas and the settlers 
still residing thereon led to the Prairie 
Farm Rehabilitation Act, and a P. F. R. 
A. Community Pasture programme was 
commenced in 1937 with the following 
main objects : 

1. Permanent removal of submarginal 
lands from cultivation. 

2. The development of such areas as 
Community Pastures. 

3. The rehabilitation and re-settlement 
of farmers residing in submarginal areas. 

The P. F. R. A. is now operating 56 
Community Pasture units which include 
a total of 14 million acres of land, and has 
rehabilitated and re-settled 300 families 

from these pasture areas. These pastures 
vary in size from 7,000 to 160,000 acres; 
in addition to these, there are 7 new 
projects totalling approximately 175,000 
acres in the construction phase. Approxi- 
mately 150,030 acres of these areas have 
been regrassed with Crested Wheatgrass,’ 
which, in addition to more than doubling 
the carrying capacity of the areas is 
producing seed for future regrassing re- 
quirements for 15,000 acres annually, 
200,000 pounds of Crested Wheatgrass 
was harvested from 16 Community 
Pasture areas in the 1950 season. ’ 

P. F. R. A. pastures are now handling 
an average of 70,000 head of stock 
annually for 6,000 stockowners; the breed- 
ing service is handling 12,000 cows an- 
nually, with an average calf crop of 860/& 

Losses from all causes, approximately 
one half of l%, are largely offset by a 
policy of live stock insurance voted into 
effect by patrons of the respective 
pastures. 

RANGE RESOGRCES OF THE FAR NORTH AND THE REINDEER HERD AT 
AKLAVIK, N. Iv. T. 

H. J. Hargrave 

Head of Animal Husbandry TJ(ork, Dominion Experimental Station, Ltthbridge 
Alberta, Canada 

In 1947 the author made an extensive of Alaska. This was the first attempt to 
survey of the reindeer industry adjacent range reindeer in this far north area 
to Aklavik, N. W. T. and also visited which was frequented by cariboo until 
reindeer herds near Nome, Alaska. In their migratory habits were changed as a 
1935 the Canadian Government received result of the introduction of firearms to 
2400 head of reindeer that were delivered the area in the past half century. Range 
to a 6600 square-mile reindeer reserve at resources in this far north area are almost 
Aklavik after a 5-year trek along the coast limitless. The reindeer herd has increased 
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to some 8000 head since 1935 and the 
6600 square-mile reserve has capacity to 
adequately carry many times this number. 
Some 400 species of vegetation have been 
identified on the range which lies over 300 
miles north of the arctic circle. Reindeer 
moss, a feed containing 20 percent) protein, 
is the main winter forage. Summer range 
includes a wide variety of grasses, sedges, 
and broad-leaved browse plants that grow 
6 inches above permafrost that exceeds 
150 feet in depth. Reindeer are herded on 

foot 24 hours a day throughout the entire 
year. Only at the annual roundup in July 
are they corralled. They winter on the 
open range without Qupplemental feed, 
the major cause of loss being wolves rather 
than weather. Since the introduction of 
the reindeer to this area it has been es- 
tablished that the animals will grow and 
reproduce satisfactorily in this environ- 
ment. The present demand for meat and 
skins-the products of the industry- 
far exceeds available supply. 

TEACHING RANGE MANAGEMENT-THE ROLE OF THE SCHOOLS 

Vernon A. Young 
Head, Department of Range and corestry, A. and ill. College of Texas, College Station 

The role of the schools is not only the 
teaching of range management facts, 
but also the obtaining of facts to be 
taught. The kinds of courses offered in a 
given range management curriculum is 
t,he “key” to successful dissemination of 
subject material which will qualify stu- 
dents as career men in the field of range 
management. Special emphasis should 
be placed on the inclusion of basic courses 
as fundamentals and prerequisites for 
standard range management courses. 
Range management courses must be kept 
dynamic with the presentation of up-to- 
date information of fundamental and ap- 
plied research. Instructors must make 
use of such available material as pro: 
jector slides, maps, diagrams and other 
sources of illustrative material to em- 
phasize principles and correlate subject 

matter. Much emphasis must be placed 
upon field laboratory exercises, trips to 
ranches, range areas and experimental 
substations. A field course should be a 
part of the curriculum of all range man- 
agement departments for undergraduate 
students of advanced standing to enable 
them to correlate classroom theory and 
field application. 

A summer range management field 
course based upon local and timely topics 
should be offered by range management 
departments for representatives of the 
Extension Service, Experiment Station, 
ranch operators, Vocational Agricultural 
teachers, and others qualified for such 
training, in order to arouse the local com- 
munit’ies to the need and application of 
range conservation. 



ABSTRACTS 283 

PASTURE IMPROVEMENT IN THE NORTHEAST 

W. M. Myers 
Chief, Division of Forage Crops and Diseases, Bureau of Plant Industry, Soils and 

Agricultural Engineering, U. S. D. A., Washington, D. C. 

A combination of environmental con- 
ditions and needs of the region makes 
pastures and other forage crops the basis 
of a sound and stable agriculture in the 
Northeastern States. From the standpoint 
of acreage, permanent pastures are of 
greatest importance in the region. Rota- 
tion pastures, although limited in extent 
at present are essential to a well rounded 
pasture program. Consideration is given 
in t)his paper to only two of the pasture 
problems of the region, i.e., 1) increased 
total production of feed nutrients per 
acre and 2) provision of an adequate 
supply of nutritious pasturage through- 
out the grazing season. The latter prob- 
lem is particularly of concern since dairy 
cows are by far the most important live- 
stock type. 

Three phases of pasture improvement 
leading towards a solution of these two 
problems are considered. Top dressing 
of depleted permanent pastures with 
lime and mineral fertilizers has resulted 

in increased populations of the better 
pasture species, Kentucky bluegrass and 
white clover, and in 200 to 400 percent 
increases in herbage production. Good 
pasture management results in increased 
production and better utilization of the 
permanent pastures. Continuous graz- 
ing is recommended and more harm prob- 
ably results from under t’han over grazing. 

Pasture renovation, by which more 
productive, rotation pasture species are 
introduced into the permanent pastures, 
results in 400 t80 600 percent increases in 
yield over unimproved pastures and 30 
to GO percent increases over good Ken- 
tucky bluegrass-white clover pastures. 
Renovated and rotation pastures are 
more productive in mid-summer than 
permanent pastures and are adaptable 
to being harvested for hay or silage. 
Provision of adequate nutritious pastur- 
age throughout the grazing season is 
possible by proper integration of the 
forage program on the farm. 
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THE REPORT OF THE PRESIDENT’S WATER RESOURCES POLICY COMMISSION 
In three volumes : Vol. 1, General Report, 445 pp., $3.25 ; Vol. 2, Ten Rivers in Amer- 

ica’s Future, 801 pp., $6.00; Vol. 3, Water Resources Law, 777 pp. Government 
Printing Office, Washington, D. C. 1950. 
“Every human enterprise is the mixture of a little bit of humanity, a little bit of 

soil, and a little bit of water”-Jean Brunhes. 

The President’s Water Resources Pol- 
icy Commission was established by Ex- 
ecutive Order Ko. 10095, signed by 
President Harry S. Truman on January 
3, 1950. The functions of this commission 
were stated in Section 2 of this order, as 
follows : 

“2. The President’s Water Resources 
Policy Commission shall study, and make 
recommendations to the President with 
respect to Federal responsibility for and 
participation in the development, utiliza- 
tion, and conservation of water resources, 
including related land uses and other 
public purposes to the extent that they 
are directly concerned with water re- 
sources. The Commission shall give con- 
sideration in particular to (a) the extent 
and character of Federal Government 
participation in major water resources 
programs, (b) an appraisal of the priority 
of water-resources programs from the 
standpoint of economic and social need, 
(c) criteria and standards for evaluating 
the feasibility of water-resources projects, 
and (d) desirable legislation or changes in 
existing legislation relating to the devel- 
opment), utilization, and conservat’ion of 
water resources.” 

The Commission was composed of a 
Chairman, Morris L. Cooke, and 6 other 
members; Paul S. Burgess, Lewis W. 
Jones, Samuel B. Morris, Leland Olds, 
Roland R. Renne, and Gilbert F. White. 

The plan of procedure of the Commis- 
sion was to “open the doors of its discus- 
sions to every available angle of public 
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and private opinion.” A general outline 
of the field to be covered was sent to 
some 800 public and private agencies, 
and 18 major questions on water re- 
sources policy were sent to 80 universities 
and various technical societies for ideas 
and recommendations. Personnel were 
assigned from many federal agencies and 
a small special staff was recruited. Twelve 
committees were set up to prepare exten- 
sive reports on each of the major phases 
of water resources policy, and finally the 
Commission members “after thorough- 
going consideration reached general 
unanimity in the major recommendations 
and conclusions.” 

Volume 3 contains a review of a cen- 
tury’s accumulation of laws on water 
resources. The laws are discussed on the 
basis of functional purposes served. After 
discussing certain constitutional consid- 
erations, attention is given to navigation, 
flood control, irrigation, power multiple- 
purpose projects, and other public pur- 
poses such as drainage, water supply, 
fish and wildlife preservation, recreation, 
shore protection, sediment and salinity 
control, and pollution control. Included 
also are related land uses such as forest 
land legislation, Taylor Grazing Act, 
Water Facilities Act, Soil Conservation 
and Domestic Allotment Act, Water 
Conservation and Utilization Act, etc. 
The trends in the different statutes 
toward a policy of comprehensive devel- 
opment are pointed out. 

Volume 2 contains a description of 



BOOK REVIEWS 285 

“problems for which a national water 
policy must furnish workable answers” 
in 10 river basins, namely, the Columbia, 
Central Valley of California, Missouri, 
Colorado, Rio Grande, Connecticut, Ala- 
bama-Coosa, Potomac, Ohio, and Ten- 
nessee. Each of these basins was studied 
as a whole, in terms of its own character- 
istics. “The Commission realized that the 
American people are awakening to the 
new concept that river basins are eco- 
nomic units; that many problems center 
around the use and control of water 
resources.-It disclosed many conflicts in 
past and present plans. It also discovered 
many disagreements as to future pro- 
grams and the opportunities in these 
programs to obtain maximum and wide- 
spread benefits for the residents of the 
various basins.-These studies should 
serve to acquaint citizens of the various 
basins with major problems that have 
arisen as a result of past or proposed 
developments and some of the steps that 
should be taken to provide for a more 
unified development of t,he ‘river in the 
future.” 

The first volume is the report proper. 
The first 18 pages have been published 
as a separate pamphlet which is avail- 
able at 1594 from the Government Print- 
ing Office. It is a statement of a national 
water resources policy with a summary 
of recommendations and a page on criti- 
cal decisions that need to be made now. 

The evolution of our water resources 
policy has shown increasing recognition 
of the comprehensive development of a 
river system as a whole for many pur- 
poses. The trend has been from single- 
purpose, single-project approach to the 
unified development of water resources of 
entire basins for the national welfare. It, 
is emphasized that in planning for such 
unified development there must not be 
rigidity, but flexibility, and that the spe- 

cific role of the Federal Government is 
leadership. 

Some of the principles upon which the 
proposed reformulation of the water re- 
sources policy is based are: regional and 
national objectives must be clearly de- 
fined, development should be planned for 
the entire river basin instead of a patch- 
work of plans, evaluation of all the 
benefits to be derived from expenditures, 
establishing a system of repayment so 
that all who benefit from the Federal 
investment will be treated alike, the 
annual financing to be based on the river 
basin program and the recognition of 
“the annual renewable resources invest- 
ment program as a stabilizing factor in 
the economy,” plans must be based 
upon all required knowledge, multiple 
use of resources in the “continued 
building of a strong nation.” 

On the basis of these principles the 
policy is outlined in 70 statements under 
the following sections ; Program Planning, 
Evaluation, Basic Data, Financing Pro- 
grams, Reimbursement, Water Resources 
Management, Land Reclamation, Water 
Supply, Pollution Control, Hydroelectric 
Power; Fish, Wildlife, and Recreation; 
and Future Possibilities. 

It is pointed out that “the Nation is 
now at a unique stage in water develop- 
ment. For several reasons, it is a stage 
which will never recur again.” Some of 
these reasons are the great expansion now 
in the construction and in the planning of 
Federal water projects, the accumulated 
experience with basin-wide programs 
such as the Columbia and Tennessee, 
the availability of much technical infor- 
mation on resources, and most basins are 
relatively undeveloped. 

These stimulating volumes, with their 
numerous illustrations, maps, tables, etc., 
make a noteworthy contribution to the 
use and development of the natural re- 
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sources of the Nation. They are invaluable in public and school libraries, in the class 
in securing a broad understanding of room, in offices of agricultural agencies, 
t,hese resources as a basis for helping to rancher and farmer organizations, etc., as 
solve many serious problems before us. well as in the home.--Herbert C. Hanson, 
These problems concern every citizen, so Dept. of Biology, The Catholic LTniversity 
these volumes should be made available of America, Washington, D. C. 

+ 

MANUAL OF THE GRASSES OF THE UNITED STATES 

By the late A. S. Hitchcock; second edition revised by Agnes Chase. 1051 pp. 1200 
figures. U. S. Government Printing Office. 1951. $3.00. 

Seldom in recent years has an out-of- 
print book been as sharply missed as was 
A. S. Hitchcock’s “Manual of t)he Grasses 
of the United States” published in 1935. 
This volume filled satisfactorily a need in 
classrooms in Agrostology and in field 
work throughout the United States. Now 
the second edition, ably edited, revised, 
and polished by Agnes Chase, is in the 
hands of the many friends of the first 
volume and is certain to find a warm 
welcome. 

Although following throughout the 
original format, many of the most 
puzzling and troublesome areas of the 
first volume are now more smoothly 
handled. For example, the native species 
of the Section Ceratochloa of Bromus 
were treated by Hitchcock in an in- 
definite manner leaving much doubt as to 
that, author’s own intention, but now the 
group is logically keyed even if somewhat 
finely split. Other equally puzzling areas 
(e.g. Sections Scabrellae and Sevadenses 
of Pea) are left unchanged. The great up- 
surge in collections which were stimulated 
by the appearance of the first volume have 
been fait)hfully recorded. Thus Mrs. 
Chase has brought the many maps in the 
new volume to an extreme of fundamental 
accuracy not reached in the pioneer 
attempt,. 

In general all monographic work has 
been fairly treated although the in- 
evitable question of opinion arises and in 

some cases the treatments in the Manual 
appear to be out of step with the con- 
census of agrostologists-e.g. many 
workers will question the validity of 
Agropyron inerme as a species. Others will 
question the separation of A. subsecundum 
from A. trachycaulum, and the genus 
Hesperochloa is still far from general ac- 
ceptance. The appendix starting on page 
994 gives twenty-three additions to or 
changes from the genera in the first 
edition. 

Some of the points that might be men- 
tioned in passing are the continued con- 
servative listing of common names with- 
out particular reference to the recom- 
mendation of Standardized Plant Names 
so commonly accepted by many govern- 
ment agencies, e.g. downy brome (not 
cheatgrass brome) is recommended for 
Bromus tectorum and western wheatgrass 
(not bluestem wheatgrass) for Agropyron 
smithii, in spite of the comment concern- 
ing common names on page 12. There is 
also a continued conservative acceptance 
of names in subspecific categories. Perhaps 
the most conspicuous absence to range 
men will be Agropyron elongutum, tall 
wheatgrass, which is widely planted in 
the West. 

The listing of 1200 figures in the new 
volume may mislead one into thinking 
that it is less well illustrated than the first 
which listed 1696 figures-actually the 
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nex volume has instituted a space-saving for “The Manual” as the basic United 
device of combining maps and line draw- States reference to grass, the multiple use 
ings which results in a larger total crop for multiple use areas.-Alan A. 
number for each. BeetZe, Dept. of Range Management, 

This new volume by Agnes Chase will University of Wyoming, Laramie, 
go far to establish a permanent reputation Wyoming. 

+ 

MIDWEST FARM HANDBOOK 

By Members of the Staff, Iowa State College, 232 pp. Illus. Iowa State College Press, 
Ames, Iowa. 1950. $2.25. 

This publication presents a wide range 
of usable subject matter on farming in a 
brief concise form. The book was written 
for Iowa farm conditions and would be of 
value to agriculture workers in other 
areas to the degree that the farm con- 
ditions are similar. The book attempts to 
record the practical information most 
used in planning farm operations. A 
short chapter is given on each of the fol- 
lowing subjects: agricultural economics, 
agronomy, agricultural engineering, meas- 
urements, animal husbandry, poultry, 
bee-keeping, dairy, forestry, horticulture, 
landscaping, plant disease and weed 
control, pest control, seed analysis and 

treatment, and weather. A great many 
tables and graphs are used to record a 
very large amount of information in a 
condensed form. 

The most used information now avail- 
able to farmers in bulletins, almanacs, and 
the backs of calendars has been combined 
into one well-bound shelf reference. Com- 
plete information on any one subject 
isn’t given, but farmers in the “Corn 
Belt” will find the Midwest Farm Hand- 
book a handy book to have when plan- 
ning farm j ohs.--Lester R. Branson, 
Program Specialist, Produc&on and 
Marketing Administration, Manhattan, 
Kansas. 

4 
WORKING DAZE 

I like work. It fascinates me. I can sit and look at it for hours. I love to keep it by 
me; the idea of getting rid of it nearly breaks my heart. 

It is impossible to enjoy idling thoroughly unless one has plenty of work to do. 
Jerome K. Jerome 

48 
. 

If the power to do hard work is not talent, it is the best possible substitute. 
Garfield 
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SOIL CONSERVATION DISTRICTS MEET 

The 5th Annual Convention of the 
National Association of Soil Conserva- 
tion Districts, held in Oklahoma City 
Feb. 20-23, was attended by approxi- 
mately 1500 delegates and wives. Secre- 
tary of Agriculture Charles F. Brannan 
spoke to an overflow audience at the 
first night’s banquet. He announced as an 
official policy the use and treatment of 
each acre of agricultural land according 
to its capabilities and needs. 

During other sessions, Dr. Jonathan 
Forman of Columbus, Ohio, spoke on the 
relationship of soil and nutrition, and 
representatives of the National Grange, 
Farmers Union, and Farm Bureau Fed- 
eration gave their views on the needs and 
functions of Soil Conservation Districts. 

Mrs. Johnston Murray, wife of the 
Governor, was hostess at a tea given for 
more than 300 ladies who ,attended the 
Convention. “A Night on the Range” 
featured western entertainment, during 
which Association President Waters S. 
Davis of League City, Texas, was in- 
ducted into the Kiowa Indian tribe, and 
the audience participated in square 
dances. 

Mr. Davis was re-elected President of 
the Association, and in a fitting climax 
of the Convention he presented Dr. 
Hugh Hammond Bennett, Chief of the 
Soil Conservation Service, with an en- 
graved scroll honoring his long and dis- 
tinguished career. Dr. Bennett’s address 
reviewed the history and progress of soil 
conservation. 

On the last day, visitors toured Agri- 
cultural Flood Control projects on the 
Washita River. Hereford Heaven and the 
hrbuckle Mountains were visited, and 
t]he Flying Farmers provided a fleet of 

planes to transport delegates to the 
Wichita Wildlife Preserve, where they 
dined on barbecued buff alo.--A . P. At- 
kins. 

ANNUAL RANGE SOCIETY MEETING 
REPORTED IN WOOL GROWER 

The National Wool Grower for March 
carried a fine report of our Fourth An- 
nual Meeting, written by Harold J. 
Burback of BLM. He showed how the 
Society is important to both sheep and 
cattle owners as well as range technicians. 
He summarized the program and fea- 
tured the movie given by Mr. Otto 
Wolff, sheep rancher of Rapid City, 
South Dakota, to demonstrate his range 
conservation practices. The closing para- 
graph recommended that stockmen in- 
terested in range join the Society, and 
listed a number of places to get member- 
ship blanks. We quote his closing sen- 
tence: “The national fee of $5.00 is ex- 
ceedingly modest and the official pub- 
lication of the Society entitled Journal 
of Range Management is in itself more 
than worth the annual dues.” 

WATER RESOURCES 
Our country is in the process of mobiliz- 

ing its resources once again. . . . There 
may have been a time in our history when 
we could afford to be reckless with our 
resources, but that time is certainly past. 
Now our luxury margin is gone and we 
must be far more careful in our use of 
what remains. Water, land, and their 
related resources are vital elements in the 
building and maintenance of a strong 
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nation. They may be critical elements in 
national defense. . . . The combined civil- 
ian and governmental purchasing power 
of a nation bearing the brunt of wide- 
spread and heavy international obliga- 
tions promises to put a strain on our 
natural resources that may be prolonged 
for generations. 

While this probability encompasses all 
natural resources, I am speaking here 
particularly of land, water, and such re- 
lated resources as timber, grass, fish 
and wildlife. . . . 

In recent years we achieved produc- 
tivity levels on our farm and range lands 
about a fourth above those prior to 1940. 
. . . But we also used our land more in- 
tensively. Many thousands of acres were 
used far beyond their normal capabilities 
and their productive capacity has been 
seriously damaged. . . . If we hope to 
avoid such mistakes and maintain the 
new high levels in the future, it becomes 
imperative that we speed up t,he rate of 
conservation work to insure first of all 
that our physical soil body remains in 
place. As soon as possible, we need to 
help farmers and ranchers put each acre 
of land to use for which it is best suited, 
and also apply the right combination of 
conservation measures to each acre in 
accordance with its need for protection 
under such use. . . . 

But I think it is fair to say that we 
already have enough scientific “know- 
how” in t,his field to bring about a mon- 
umental improvement over existing con- 
ditions, if we could only learn how to use 
it on a sufficiently broad scale. . . . 

One sure way to bring about dictator- 
ship is to allow our land and water re- 
sources to diminish to the point that only 
by rigid control and despotic manage- 
ment may we sustain ourselves. With this 
background I say that our great duty is 
to develop new and acceptable refinements 
to our social and political institutions that 

will not only sustain our land and water 
resources, but strengthen democracy in the 
process.-Morris L. Cooke, in Journal of 
Soil and Water Conservation, January 
1951. 

Ex-TREASURER FINDS EDITING a JOB Too 

Dr. Hochmuth, new member of the 
Editorial Board, after completing his 
first assignment in his new post wrote 
the Editor thusly: “Bob, I don’t envy 
you your job. An editor must be part 
Solomon, part Emily Post, part Dictator, 
part Democrat, and if there are any 
parts left over, it wouldn’t hurt if he had 
a little common sense. And to be an edi- 
tor we st,art with the premise that he is 
bereft of all sense. Q.E.D. Hoch.” 

STUDENTS’ EDITION 

You will be interested in the annual 
Students’ Edition in September. The 
winning student essay will be published, 
also other articles by or for students, 
papers concerning range management 
training in schools, as well as papers of 
general interest .-Ed. 

IN MEMORIAM 

Dean John A. Hill, Vice President of 
the University of Wyoming and out- 
standing agriculturalist died March 10. 

Dean Hill came to the L’niversity 
nearly half a century ago as a student. 
In 1907, after his graduation he was 
named professor of wool technology and 
head of the new wool department. He 
began research on sheep-breeding prob- 
lems under Federal grants made to the 
Wyoming Agricultural Experiment Sta- 
tion and set up a pilot plant for scouring 
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wool. The success of these research pro- 
grams was soon recognized throughout the 
country. New research projects were 
initiated, one of the most important being 
a culling process which stepped up an- 
nual fleece averages. 

His 44 years of service as a member of 
the faculty of the College of Agriculture 
were interrupted by a period as captain 
of Infantry during World War I. He was 
named Dean of the College of Agriculture 
and Director of its Experiment Station 
in 1922. While Dean, he still continued 
to teach a course in wool production and 
marketing. So famous did the Univer- 
sity’s instruction in wool become that for 

years students have been sent to Wyo- 
ming from wool-producing countries all 
over the world to learn the methods 
taught’. 

Dean Hill was named to many national 
committees, one of the most important 
being the wool advisory committee for 
the agricultural research and marketing 
act of the U. S. Department of Agricul- 
ture. In 1949 he was named “Livestock 
Man of t’he Year” by the American 
Society of Animal Production. He was a 
member of the American Society of Range 
Management and of the Wyoming Sec- 
tion. 

OVERCLASSIFICATION 

The book Security, Loyalty, and Science by Walter Gellhorn reviewed in the Feb- 
ruary 23, 1951 Science by David B. Tyler was recommended “to all those concerned not 
only with the state of science today but with the state of the Union. Some of the facts 
assembled in this book are so bizarre as to make every intelligent layman wonder that, 
some scientists of force and originality still remain in government service.” On the sub- 
ject of overclassification he had this whimisical paragraph: 

“Overclassification may also be hazardous to health. There is a rumor concerning a 
scientist who, while working in a military laboratory, wrote a report which was promptly 
classified as ‘secret’. Now, he was only cleared to receive ‘confidential’ material, and 
one day when he went to the laboratory’s library to request a copy of his report, it was 
refused him as he was not cleared to receive ‘secret’ material. This caused him no end 
of confusion and anxiety and he had to be placed in an asylum. Incidentally, he was a 
psychoanalyst. I am quite certain that all men of civilized feelings will agree that that 
is no way to treat an investigator, even a psychoanalyst.” 
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Ernest Ham 
Piedmont 

Delbert Holmgren 
Bear River 

Allan W. Galbraith 
Nespelem, Wash. 

R. L. Lang 

Carl Ham 
Caputa 

Ode11 Julander 
Forest Service 
Ogden 

0. K. Barnes 
Soil Conservation 

Service 
Laramie 

u. of wyo. 
Laramie 

u. of wyo. 
Laramie 
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ARIZONA 

As the July JOURNAL went to press, 
the Arizona Section was making tenta- 
tive plans for a spring meeting at Pres- 
cott in June. Publicity Director A. C. 
Everson had an excellent statement re- 
garding the aims and activities of the 
Section in the Arizona Cattlelog for 
March. 

4k 

IDAHO 

An organizational meeting at a lunch- 
eon in Boise was held March 31, 1951. 
Besides the officers included in the list 
at the head of this department the follow- 
ing council members were elected: (two 
years) Roy Shipley and Ed Tisdale, 
(one year) Amos Eckert and James 0. 
Beck. 

Howard Potter acted as Toastmaster 
at the luncheon and Milford J. Vaught, 
rancher, was the speaker. He gave us a 
very interesting talk on the happenings 
at The Idaho Cattlemans ‘Association 
Meeting at Pocatello, Idaho March 1% 
20. Mr. Vaught) stated the livestock peo- 
ple did not believe that price controls on 
meat could be made to work to the ad- 
vantage of the American people, that in 
lieu of price controls they recommended 
the following four point program: (1) 
Increased livestock production, (2) Pay 
as you go with a balanced national budget, 
(3) Credit controls, and (4) Curtailing 
government, expenses. The future of the 
livestock industry looks very favorable 
due to the high consumption of meat. 

A panel discussion with Liter E. Spence 
as moderator on “The Place of Grass- 
land Farming in Idaho” took up most,.of 
the afternoon. The following took part in 
this discussion: Neil Irving, SCS, Boise; 
J. H. Teeter, BAE, Boise; Mel Claar, 
Secretary, Idaho Wool Growers Associa- 
tion, Boise; Leon Nadeau, BLM, Port- 

land; Jerry Evans, Production and Mar- 
keting Service, Boise; Amos Eckert, 
Livestock Producer, Boise and William 
G. Guernsey, FS, Boise. 

The meeting was well attended by 
forty five members from all over the state. 
-Foyer Olsen. 

NEVADA 

The organizational meeting of t’his 
Section was held in January, 1951 on 
the campus of the University of Nevada. 
Officers elected are shown above. Be- 
cause Nevada has such wide areas for 
members to travel to attend Section 
meetings, four zones were created within 
the Section area. These differ somewhat 
from the ordinary Chapters other sec- 
tions may have in that a Section Council 
Member is elected from each zone. The 
zones and their respective Council Mem- 
bers are as follows: Zone 1, northern 
Nevada, Royce D. Hermansen,SCS, Elko; 
Zone 2, Eastern and Southern Nevada, 
Haley F. Houghton, SCS, Ely; Zone 3, 
Western Nevada, W. D. Billings, De- 
partment of Biology, University of Ne- 
vada; and Zone 4, East Slope of Sierras in 
California, Robert F. Copple, BL&!I, 
Suzanville. 

The first regular meeting was on Feb- 
ruary 12, 1951. A large attendance was 
enjoyed as the meeting was declared open 
so all delegates to the Tri-State Reseed- 
ing Conference, sponsored by the Nevada 
Agricultural Extension Service, might 
attend. 

The main speaker of the evening was 
Gilbert B. Doll, assisbant supervisor of 
the Toiyabe National Forest. His Topic 
was “Wildland Management as Related 
to the Recent Truckee River Flood.” 
Gil’s talk, illustrated with colored slides 
and black and white photographs, was 
enthusiastically received by members 
and guests. With facts and statistics 
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gathered from water-spreading devices 
set up in Dog Valley, a tributary of the 
Truckee, Gil showed that control of the 
river’s floods is possible, but it will take 
the concerted effort of all landowners 
of each watershed to make the control 
effective. 

Chairman Greenslet represented us at 
the Annual Meeting of the Society in 
Billings and gave us a first hand account 
of the proceedings. Vice-Chairman Rob- 
ertson outlined the aims and objectives 
of the Society, and graphically described 
the important progress of the Society in 
general and how we can each help in 
making the program a success right here 
in our local Section. 

During the meeting three new Societ’y 
members and nine new Section members 
were recruited.--John ill. Fenley. 

& 
NEW MEXICO 

A business meeting was held on Decem- 
ber 16, 1950 in Albuquerque for the in- 
st)allation of officers. Beside those listed 
above was a new Councilman: Dan L. 
Childress, FS, Cuba. Holdover Council 
Members include: Walter W. Nations, 
Jack S. McCorkle, SCS, Albuquerque, 
and Floyd W. Lee, Rancher, San Mateo. 

An interesting program, attended by 
about twenty members, consisted of 
papers by Walter Graves, C. C. Hoff, 
and J. P. White.--J. J. Norris. 

SECTIONS 

SOUTH DAKOTA 

In December, 1950 this Section was 
officially recognized. It had been an 
active subsection of the n’orthern Great 
Plains but had expanded until it felt 
justified in asking to be recognized as a 
separate local section in July, 1950. At 
the Board of Directors’ Meeting in Den- 
ver’ August, 1950 a policy was adopted 
requiring that a “mother” section ap- 
prove formation of a new section within 
its territory before the Board takes ac- 
tion. Therefore formal approval was re- 
quested of the Northern Great Plains 
Section, and granted. 

New officers have been elected for 
1951 and include those listed above and 
the following councilmen: Sam Wedmore, 
Rancher, Hermosa; Lester M. Berner, 
FWS, Rapid City; and Hugh E. Martin, 
FS, Custer. 

A three-section meeting (Northern 
Great Plains, South Dakota, and Wyo- 
ming) is tentatively set for September 9 
to 12, with Leslie R. Albee in charge. 
It is hoped that this meeting can be held 
at the Bob Marshall Organization Camp 
at Lake Bismarck, Custer, South Dakota. 
The schedule will include field trips to 
see and discuss ranges from an objective 
viewpoint with the Forest Service, Park 
Service, and Soil Conservation Service, 
each responsible for a half-day program 
tour.-Carl Hum. 

HAVE YOU A JANUARY 1950 JOURNAL TO SELL? 

The Society’s supply of Vol. 3, So. 1 is exhausted. We need copies to supply libraries, 
colleges and other institutions. If you don’t need yours, will you send it to the Treas- 
urer, C. Kenneth Pearse, Box 951, Tucson, Arizona. $1.00 will be paid for each copy. 



SOCIETY BUSINESS 

The Society in 1951 is concentrating on the following important activities: (1) in- 
creasing the membership, (2) strengthening the Sections, (3) securing adequate ad- 
vertising for the Journal, (4) finding an Executive Secretary, and (5) planning for 
the next Annual Meeting at Boise, Idaho, in January, 1952. 

Advertising 

COMMITTEES, 1951 

Edward C. Grest, Soil Conservation 

A. L. White, Northrup, King and Com- 
pany, P. 0. Box 521, Berkeley, Calif. 

Fred Renner, Soil Conservation Serv- 
ice, Washington 25, D. C. 

Local Arrangements 

Fred R. Baugh, Forest Service, Boise, 
Idaho. 

M. J. Vaught, Chairman, PMA, Box 
1539, Boise, Idaho. 

Service, Washington 25, D. C. 

Colorado. 

Omer E. Sperry, Range and Forest 

Program 

Dept., College Station, Texas. 
George A. Weaver, Production and 

Marketing Admin., Fort Collins, 

Ray F. Blair, SCS, 1413 E. Bannock. 
Boise, Idaho. 

Jerry Evans, 1515 N. llth, Boise, 
Idaho. 

B. S. Martineau, BLM, 1203 N. 25th 
Street, Boise, Idaho. 

Harley M. McDowell, Box 2161, Boise 
Idaho. 

Howard L. Potter, PMA, Box 596, 
New Plymouth, Idaho. 

L. E. Spence, Box 427, Kamiah, Idaho. 

Membership 
C. Wayne Cook, Chairman, Utah State 

Agr. Col., Logan, Utah. 
Each section to designate one member. 

Nominations 
J. F. Pechanec, Chairman, FS, 423 

U. S. Court House, Portland e 5, 
Oregon. 

Francis A. Riordan, Bureau of Land 
Management, Albuquerque, New 
Mexico. 

E. J. Dyksterhuis, Chairman, SCS, 
Box 713, Lincoln, Nebraska. 

John G. Babbitt, Box 85, Flagstaff, 
Arizona. 

Harold F. Heady, A & M College, 
College Station, Texas. 

J. F. Pechanec, FS, U. S. Court House, 
Portland, Oregon. 

Harold J. Burback, BLM, Box 659, 
Salt Lake City, Utah. 

J. B. Campbell, Dominion Expt. Sta- 
tion, Swift Current, Saskatchewan, 
Canada. 

WESTERN 
RANCHING SERVICES 

R. B. (Dick) Peck, Owner 
Box 1249 Dalhart, Texas 

* Ranch Property Management 
j, Range Reseeding 
j, Brush Control 
* Water and Meadow Development 
j, Ranch Appraisals 
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