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in two groupings were compared: 
(1) primary grasses (black, side- 
oats, and hairy gramas, Arizona 
cottongrass, tanglehead, mesa 
threeawn, and Texas timothy) that 
tend to predominate on lands that 
receive light or no grazing or are 
maintained in good condition, and 
(2) secondary grasses (Rothrock, 

sprucetop, and slender gramas, and 
curlymesquite) that tend to occur 
sparingly on ungrazed ranges but 
are abundant on ranges in poor 
condition. 

1. All grasses studied produced 
some seedlings or sets each year, 
but the number produced varied 

greatly by species. Secondary 
grasses usually produced more 
seedlings than the primary grasses. 
Rothrock grama and curlymesquite 
were the most prolific, followed by 
sprucetop and slender gramas. Ari- 
zona cottongrass produced the least 
seedlings. 

2. All secondary grasses and 
Texas timothy produced more 
seedlings where grazed than where 
protected. Black, hairy, and side- 
oats gramas, and tanglehead pro- 
duced more seedlings or sets where 
ungrazed than where grazed. Graz- 
ing seemed to have little effect on 
seedling production of Arizona 
cottongrass and ‘mesa threeawn. 

3. Mortality of seedlings and 
young plants was especially high 
during the first 2 years. 

4. Black and sprucetop gramas, 
Arizona cottongrass, and mesa 
threeawn were the longest lived 
with some plants of black grama 
living 14 years. Rothrock grama 
was the shortest lived; no plant 
lived more than 3 years where pro- 
tected or more than 4 years where 
grazed. 

5. In general, the primary 
grasses tended to be longer lived 
where protected than where 
grazed; whereas the opposite was 
true of the secondary grasses. 

Nineteen Years of Range Improvement on 
the Crystal Springs Range Demonstration 
Area in Nevada 

BLAINE 0. HALLIDAY 

Ra,nge Conservationist, Soil Conservation Service, Elko, 
Neva(da 

The Crystal Springs Range Dem- 
onstration area was established 
in 1937 by presidential order at 
the request of the Crystal Springs 
Soil Conservation Association. The 
object of establishing this “range 
study” area was to re-establish and 
maintain a vegetative cover of high 
forage value and to demonstrate 
methods of utilizing the range for- 
age crop to the fullest extent pos- 
sible consistent with sustained for- 
age production. 

The order withdrew 16,210 acres 
of federal range located on the 
northwest side of Pahranagat Val- 
ley, Lincoln County, Nevada. The 
area was assigned to the Soil Con- 
servation Service for rancher-SCS 
cooperative range conservation 
practice study purposes. 

The Crystal Springs range de- 
monstration area is located in the 

transition zone between the south- 
ern desert shrub and the northern 
desert shrub belts in what is rec- 
ognized as the hopsage-blackbrush 
plant association. 

Shrubs and grasses, characteris- 
tic of both the northern and south- 
ern desert shrub belts grow there 
in association with each other. 
Indian rice grass (Orxopsis hy- 
menoides) was probably the most 
abundant of the northern desert 
grasses present in the climax 
cover. Only remnants of this spe- 
cies exist in the present vegetation. 
Galleta grass (Hilaria jamesii) 
and bush muhly (Muhlenbergia 
porteri) were the most abundant 
of the southern desert grasses in 
the original cover. These grasses 
have increased greatly under con- 
trolled winter and early spring 
grazing. 

Northern desert (cool-season) 
plants growing in association with 
southern desert (warm-season 
plants seriously complicate the 
grazing management necessary for 
simultaneous cool-season and warm- 
season range-f orage improvement. 

Two major vegetation sub-types 
of the desert shrub type occupy 
the fenced portion of the study 
area as follows: 

1. 

2. 

The spiny hopsage-galleta 
grass sub-type occupies 4,670 
acres in the southern part. 
Vegetation in this type con- 
sists mainly of such species 
as galleta grass, Indian rice- 
grass, bush muhly, Nevada 
jointfir (Ephedra nevaden- 
Sk) ) spiny hopsage (Grayia 
spinosa) , white burrobrush 
(HymenocEea salsola) , wolf - 
berry (Lycium andersoni), 
four-wing saltbush ( AtripEex 
canescens), and rabbitbrush 
(Chrysothamnus spp.) This 
type produces the usable for- 
age. 
The blackbrush sub-type oc- 
cup ies 3,180 acres in the 
northern and western potions 
of the area. Blackbrush 
(Coleogyyne; ramosissima) is 
by far the dominant species. 
Small amounts of Nevada 
jointfir, spiny hopsage, wolf- 
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FIGUILE 1. Upper photo. Area cleared of brush in the spiny hopsage-gnlleti~ grass 
sub-type in 1938. Total vegetation density 9.25 sq. ft. per 100 sq. ft.; estimated pr0- 
duction of usable forage 50 pounds per acre. Rainfall in 1958 totaled 7.91 inches. 
Lower photo. The same area in 19%. Total vegetation density is 21.18 sq. ft. pei 
100 sq. ft. Production from clipped plots averaged 285 p0unds of usable forage per 

ncle. The annual rainfall in 1955 was 3.56 inches. 

berry, and rabbitbrush are to 
be found in the outer fringes. 
Practically no forage is pro- 
duced on this type. 

These range lands are represen- 
tative of several million acres of 
desert range in southwestern TJtah, 
southern Nevada, and western Ari- 
zona. 

The soils are shallow to moder- 
ately deep gravelly sandy loams, 
underlain ‘at varying depths by a 
lime-cemented hardpan, and are 
subject to wind and water erosion. 

Livestock began grazing the 
range in this part of southern Ne- 
vada about 1870. The range was 
free and open to all with no re- 

strictions on numbers or seasons 
of use. A rather rapid increase in 
livestock numbers began in 1900 
and reached its peak about 1920. 
Serious range deterioration, ae- 
companied by severe wind and 
n-ater erosion, and sharp declines 
in forage production were evident 
by 1930. Extremes in weather 
conditions, such as prolonged peri- 
odic droughts, also played an im- 
portant role in accelerating the 
rate of range depletion. 

The range surrounding the Cry- 
stal Springs range demonstration 
area is now included in a federal 
grazing district with grazing con- 
trolled by the Bureau of Land 
Management. Current grazing 
practices in the immediate vicinity 
of the study area show a decrease 
in the intensity of use but little 
change in the season of use and in 
management methods. 

Pahranagat Valley ranchers are, 
at present, dependent on this desert 
range for winter and early spring 
forage (through the month of 
April). April grazing appears to 
be very detrimental to the cool- 
season forage plants, especially 
Indian ricegrass. 

Conduct of the Study 
The 7,850 acre central portion of 

the 16,210 acre withdrawal was 
fenced by CCC labor in the spring 
of 1937. It was designed to facili- 
tate 

1. 

2. 

3. 

the study of: 
Range plant response to con- 
trolled livestock numbers and 
to controlled minter and early 
spring grazing. 
Range forage production and 
utilization on specific range 
sites. 
Supplemental conservation 
practices such as water 
spreading, brush control, re- 
seeding and stockwater 
“pockets”. 

The remaining 8,360 acres, sur- 
rounding the fenced range, re- 
mained open to normal uncon- 
trolled year-lon g grazing, so that 
vegetative contrasts could be re- 
corded and compared. 
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Range Surveys and Study Plots 
A detailed range survey and 

vegetation-type map of the 16,210 
acre demonstration area was made 
in 1936 using the occular-recon- 
naissance method. This survey was 
used to determine the stages of 
range deterioration, severity of 
wind and water erosion, and to 
estimate a range-forage improving 
stocking rate to serve as a guide to 
initial stocking. 

In 1937 the square-foot density 
method of range survey was 
adopted and used to make more 
accurate recordings of species com- 
position, height growth by species, 
density, and seedling reproduction. 
Permanent 200-square foot circular 
plots were located at selected in- 
tersections on a one-quarter mile 
grid on the area in an attempt to 
secure adequate samples of the 
vegetation in each of the forage 
types and sub-types. Permanent 
rectangular loo-square foot plots 
were also established at selected 
locations for chart quadrat record- 
ings. 

Detailed plot recordings of vege- 
tation composition and density 
were made at yearly intervals 
from 1939 to 1941, again in 1946, 
and on selected representative 
plots in 1955. 

Supplemental Conservation Practices 

Water Developments 

In 1936, eleven water pockets 
were constructed on the area to 
control runoff and provide a source 
of stock water. Contour spreader 
ditches were constructed on the 
area to lead runoff into the water 
pockets and spread the excess water 
over the range. In the winter of 
1940-41, a well was drilled, and a 
windmill and concrete water tank 
installed to supply permanent 
stock water. 

Seeding Trials 

Several seeding trials, using nu- 
merous seeding mixtures and spe- 
cies, were carried out on the area 
during the spring of 1936 and win- 
ter of 1937. These seedings were 
made by broadcasting and raking 

FIGURE 2. 7Jpl)cr photo. Area in the spiny hopsage-gnlleta grass sub-type which was 
not cleared of brush. In 1938, when this photograph was taken, total vegetation 
density was 1.90 sq. ft. per 100 sq. ft., and the estimated production of usable forage 
was 31 pounds per acre. Lower photo. The same area in 1955. Total density has in- 
creased to 4.34 sq. ft. per 100 sq. ft., and production from clipped plots averaged 70 
pounds of usable forage per acre. Annual raiufall in 1938 was 7.91 inches, and in 

1955, 4.21 inches. 

in by hand or broadcasting on the used to study the changes in plant 
snow. density, species, composition, and 

the increase in forage production 
Brush Control 1 resulting from brush control. 

A small area was cleared of 
brush in 1937 for the construction Stocking 
of a water pocket. This area was Initial stocking rates, computed 
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from the 1936 reconnaissance and 
the 1937 square-foot density range 
surveys were used as guides to the 
number of stock permitted to graze 
the fenced area in 1939. There- 
after, utilization checks, previous 
year’s grazing records, and esti- 
mates, guided by plot clipping 
weights of the current year’s for- 
age production, were used to de- 
termine the use for the following 
grazing seasons. 

The fenced area has been grazed 
by cattle since 1939. Grazing was 
confined to the winter months and 
all livestock were removed prior to 
spring growth of the cool-season 
plants the first two years. Local 
rancher needs for April grazing 
were considered beginning in 1942. 
This resulted in a progressive year- 
by-year extension of the grazing 
season to finally include the entire 
month of April. 

Results 
Precipitation Records 

Month-by-month precipitation 
records have been recorded from a 
rain gauge located in the fenced 
portion for all years from 1937 to 
1955, with the exceptions of 1937, 
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1938, 1947, and 1951. Some preci- 
pitation falls normally during each 
month of the year, but most of it 
falls during two periods, from De- 
cember to April, and during July 
and August. The annual precipi- 
tation during this recorded period 
averages 6.36 inches per year. Ex- 
treme fluctuations in total annual 
precipitation, however, are com- 
mon to southern Nevada desert 
range, indicated by the fact that 
lows of 2.45 inches in 1942, 1.99 
inches in 1948, 2.84 inches in 1950, 
and highs of 14.14 inches in 1941, 
10.20 inches in 1943 and 10.8 inches 
in 1945 were recorded. 

Vegetation Changes 

Plots were chosen to represent 
the range sub-types and special 
treatments within the fenced area. 
The following tables indicate the 
changes in plant composition and 
density that took place on the area 
prior to 1956. The data for Table 
1 were developed from recordings 
of a single plot established in the 
small area cleared of brush. 

The data for Table 2 were de- 
veloped from a summary of 19 
plots along selected grid transects 

Table 1. Vegetation changes in the area cleared of brush in the spiny hopsage- 
galleta grass sub-type. 

Ground surface covered by vegetation 
(square feet per 100 square feet) 

1938 1955 

Square feet Square feet 
of of 

ground ground 
Species cover cover 

Galleta grass 5.00 19.65 
Indian ricegrass .50 0 
Four-o’clock (Quamocliclion multiflorum) .50 0 
Loco weed (Astragalus lentiginosus) 0 t 0 
Nevada, jointfir .75 .67 
Anderson wolfberry 1.00 .72 
Fourwing saltbush 1.00 0 
Shockley golden head (Acamptopappus shockleyi) .25 .14 
White burrobrush .25 0 

Total 9.25 21.18 

Precipitation for year 7.91 5.56 
Soil&The soils in this site are light textured, about two feet deep, and underlain 

by a lime hardpan. 
Erosion-Water erosion is moderate with some gullying occuring. 

Wind erosion is moderate, leaving a desert pavement. 

Table 2. Vegetation changes in the area 
not cleared of brush in the spiny hop- 

sage-gall&a grass sub-type 

Ground surface covered by 
vegetation 

(square feet per 100 
square feet) 

Square Square 
feet feet 
of of 

ground ground 
Species cover cover 

Galleta grass .23 1.15 
Indian ricegrass .65 .03 
Fluff grass .17 .06 
Squirreltail .Ol .Ol 
Bush muhly .06 .45 
Globemallow .06 ,003 
Annual weeds .02 .04 
Loco weed -03 .02 
Shadscale .06 .03 
Winterfat .05 .05 
Blackbrush .Ol .02 
Bud sagebrush .06 .03 
White burrobrush .19 .40 
Nevada jointfir .21 .40 
Wolf berry .23 .50 
Greenfire .08 .44 
Spiny hopsage .19 .25 
Fourwing saltbush .02 .04 
Rabbitbrush .24 .20 
Shockley golden head .09 .13 
Prickly pea.r .Ol .02 
Snakeweed .04 .06 
Horsebrush .04 .03 

Total 1.90 4.34 

Precipitation for Year 7.91 5.56 

to represent the spiny hopsage-gal- 
leta grass sub-type. Precipitation 
data related to growth in specific 
years are also shown. 

Figure 1, upper and lower, 
shows photographs taken in 1938, 
and 1955 respectively of the spiny 
hopsage-galleta grass sub-type 
cleared of brush. Mechanical brush 
clearing as a supplemental conser- 
vation practice to range manage- 
ment accelerated the increase in 
forage production from a low of 
50 pounds of usable forage per 
acre in 1938 to a high of 285 
pounds of usable forage per acre 
in 1955. 

The warm-season galleta grass 
made the major contribation to the 
increase in forage production. This 
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species increased in density from 
an average of 5.00 square feet per 
100 square feet in 1938, to an aver- 
age of 19.65 square feet in 1955. 

Cool-season Indian ricegrass de- 
creased from an average of .50 
square foot per 100 square feet in 
1938, to mere remnants in 1955. 
The almost complete disappear- 
ance of Indian ricegrass is attri- 
buted to successive years of early 
spring (April) grazing and severe 
drought during 1950, 1951, and 
1952. 

Figure 2, upper and lower, 
shows photographs taken in 1938 
and 1955 of the spiny hopsage-gal- 
leta grass sub-type not cleared of 
brush. 

Forage production increased on 
the major forage producing spiny 
hopsage-galleta grass subtype from 
an estimated average of 31 pounds 
of usable forage per acre in 1938 
to an average of ‘70 pounds of 
usable forage per acre (based on 
the weighted average of a series of 
plot clippings and weights from 
the 19 grid plots) in 1955. 

The major increase in forage re- 
sulted from the warm-season gal- 
leta grass which increased in den- 
sity from an average of .23 square 
foot per 100 square feet in 1938 
to 1.15 square feet in 1955. The 
continued increase in galleta grass 
is attributed to protection from 
grazing during the summer months. 

It is also significant that the 
low of 31 pounds usable forage 
produced per acre in 1938 was 
from 7.91 inches of annual precipi- 
tation, and the high of 70 pounds 
of usable forage per acre was pro- 

duced in 1955 from 5.56 inches of 
annual precipitation. 

April grazing proved to be de- 
trimental to the cool-season plants, 
especially Indian ricegrass. This 
grass increased for a time under 
dormant (winter) season grazing, 
then gradually decreased as the 
grazing season extended through 
April. The warm-season grasses, 
especially galleta grass and bush 
muhly have continued to increase. 

There was practically no live- 
stock forage produced on the black- 
brush area when the study was 
started. To date there has been 
no change in forage production. 

Spreader Ditches 
The maintenance of the spreader 

ditches was discontinued after 
three years of operation. The re- 
sults obtained in this low rainfall 
area, on shallow-gravelly loams 
and on uplands rather than broad 
flood plains, did not show enough 
measurable improvement to justify 
the expense of their maintenance. 

Seeding Trials 
Of the several species of grasses 

planted, only a few scattered 
plants of crested wheatgrass sur- 
vived until 1945. Artificial seed- 
ings in this low rainfall area with 
the species and by the methods 
used were not successful. 

Discussion 

, Rancher interest in range con- 
servation, in southern Nevada, es- 
pecially Pahranagat Valley, re- 
sulted in the establishment of the 
Crystal Springs range demonstra- 
tion area in 1937. Continued ranch- 

er interest and cooperation with the 
Pahranagat Valley Soil Conserva- 
tion District and with the Soil Con- 
servation Service have made pos- 
sible the progress in range-forage 
improvement that is here reported. 

The study is progressing with 
revisions in range management 
especially designed to solve the 
April grazing problem and favor 
the cool-season forage plants. The 
warm-season plants are increasing 
as a result of summer protection. 
Decrease in cool-season forage 
plants resulting from winter-early 
spring grazing, indicates a need 
for further adjustment in the sea- 
son of grazing in order to favor 
the cool-season forage plants and 
enable them to increase. It appears 
that the problems could be met by 
applying : 

A rotation-deferred system of 
grazing which would favor 
the cool-season grasses. Ac- 
cordingly, the fenced area is 
being grazed under a rotation- 
deferred system of grazing 
which divides the winter-early 
spring season into three equal 
parts on which grazing is 
limited to the first third of 
the season, one year ; the mid- 
dle third, the second year; 
and, the last third, the third 
year. The system then repeats 
itself. 
More careful adjustment of 
stocking to the current year’s 
forage production. 
Brush removal to reduce the 
competition for moisture and 
speed up range-forage im- 
provement. 

Wanted : Contestants---Photo and Collegiate Range 
Range Plant Judging Contests ! 

Photograph Contest: All members of the Society are cordially invited to participate in the photograph 
contest to be held during the 11th Annual Meeting in Phoenix, Arizona, January 29-31, 1958. All photos will 
be displayed in the Kachina Room, Hotel Westward Ho. This is a very prominent location and where 
photos will attract the most attention. Collegiate R’ange Plant Judging Contest: The Aluminum Room, 
Mezzanine, Hotel Westward Ho, has been reserved for the range plant judging contest. The contest ma- 
terials must be set up in the Aluminum Room from 2 :00-5 :00 p.m., Wednesday, January 29. The contest 
will start promptly at 9 :00 a.m., Thursday, January 30, 1958.--Wayne Kessler 


