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RANGE RESOURCES OF THE
SAN LUIS VALLEY

By HERBERT C. HANSON

Figure 1.—Mup of the five counties in which the San Luis Valley lies. The heavy
black line marks boundary of National Forests. The hatched area is the
region of flowing wells which coincides very closely with the area occu-
pied by greasewood.
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RANGE RESOURCES OF THE
SAN LUIS VALLEY

By HERBERT C. HANSON

The range resources of the San Luis Valley according to histori-
cal record were formerly much better than at present for the vegeta-
tion has changed due to overgrazing and changes in the soil-water
content, - The condition of the range in carly days is mentioned hy
several early explorers. The greasewood type was much smaller in
area than at present (see page 18). Pike, in 1807, found that ‘‘the
great and lofty mountains ccvererl with eternal snow, seemed to sur-
round the luxuriant vale c-owned with perennial flowers, like a
terrestrial paradise, shut ow. from the view of man.’’*® Gunnison,
who visited the Culebra sect..n of the valley in 1853 found, ‘"a per-
fect sea of verdure, several thousrnd acres in extent, on which were
numerous herds of cattle anl horses.’™

Joe Bowles moved into the man Tuis Valley in the sixties. He
had unlimited range and prospered. By 1876 the sheepmen had come
in and pasture for cattle beecape scaree so he noved out of the valley
with his herd of 1400 head. *® Ingersoll, in a kook written in 1883,"
quotes government reports deseribing the fine grazing conditions.
He also wrote: “*Tt (Conejos) is the headquarters of the sheep and
cattle men of the San Luis Park. In sheep. I learn that altho about
250,000 are sold out of the park amnually, fully 500,000 are left.
................ Cattle is less an industry here, because the sheep are so
numerous as to consume most of the pasturage. Something like
10,000 head, however, are able to exist in the park and adjacent foot-
bills.”” 11

The grazing capacity of this large area is capable of improve-
ment, however, if the relation of the range grasses and other plants
to their changed environment is properly understood. The purpose
of this bulletin is to present a deseription of the vegetatien=ot the
San Luis Valley in relatiom—to these environmental conditions and
to suggest methods that will leadto increased forage.

Acknowledgement is due a number of agencies for help in writing this bulle-
tin, Special assistance in collecting data has been rendered by Eugene Merritt, field
agent, Western Stafes Office of Cooperative Extension Work of the United States De-
partment of Agriculture; Chester A. Lee, formerly in the Extension Service of the
Colorado Agricultural College: T. M. Summers and others of the Extension Service
and Department of FEeonomics of {he Colorade Agricultnral College:; P. B Lister.
range examiner, R. B. Clark. II. E. Freneh and C. B. Maek, forest supervisovs, of
the United States Forest Serviee.

The writer wishes especially to express his appreciation to L. W, Durrell, head
of the Department of Dotany, Colorade Agricultural College. for assistance durving
the progress ¢f the work and in preparation of this hulletin,
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This information is important because the plants growing in
this area form the basis of the grazing industry and to know these
plants in relation to the growing conditions is essential to proper
husbanding of the range resources. Moreover, it indieates the way
for range improvement and forms a basis for intensive grazing stud-
les. The answers to such questions as: ‘‘Will reseeding to tame
grasses pay?’’ and ‘‘How much improvement in forage may be ex-
pected by eradication of rodents, by deferred and rotation grazing,
or by regulation of the public domain?’’ are found in the nature of
the vegetation and such controlling factors as soil moisture and the
length of the growing season.

The viewpoint of this bulletin i9 ecological, or that of the rela-
tion of the plant to its envirenment. The eunvironment of range
vegetation, however, is very complex because in addition to the in-
fluence of soil and climate, there are nuwerous yrazing factors such
as methods of regulating grazing, class o* stock and rodent control.
It has therefore, been found necessary to consider & number of factors
in order to show the present resources and to indicate methods of
range improvement. An attempt is made to assemble and correlate
from many sources data on eclimate, soils, land classification, as well
as vegetation, and to focus this knowledge on the improvement of
the range.

The term ‘‘San Luis Valley,”” as here used, designates the por-
tiong of five counties, Alamosa, Conejos, Costilla, Rio Grande and
Saguache, forming a large intermountain plain at a general eleva-
tion of 7500 to 8000 feet (see map). The statistics given in the sec-
tion, ‘‘The Range Industry,”’ are based upon the total area of each
of the five counties. This is unavoidable because statistics are not
available for only the portions of the counties in the valley proper.

GEOGRAPHY AND SOILS

Before considering the vegetation of the San Luis Valley a brief
description of the geography as well as the geology, the soil and the
water supply is necessary to explain more eclearly the conditions
under which the different types of vegetation are found growing.

LocaTtioNn aAND ArEa.—The San Luis Valley is situated in the
south-central part of Colorado, lying at a general elevation of 7500
to 8000 feet. It extends morth and south for about 100 miles in
Colorado and the southern, narrow end projects a few miles into New
Mexico. Its greatest width is about 50 miles and the total area of
the valley proper is approximately 4,990 square miles or about the
size of Connecticut. This includes most of five counties: Saguache,
Rio Grande, Alamosa, Conejos and Costilla.

Mountain ranges completely surround the San Luis Valley. The
Sangre de Cristo Range, generally 11,000 to 12,000 feet in altitude,
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lies to the east and northeast. Several peaks in this range are among
the highest in Colorado, rising to over 14,000 feet. The Cochetopa
and La Garita hills, 10,000 to 11,000 feet, form the houndary on the
north and northwest and the San Juan mountains, 11,000 to 12,000
feet, on the west and southwest,

TorocraPiy AND Grovogy.—The valley is extremely flat. Be-
fore the glaeial period, in the late Pliocene or early Pleistocene, a
large fresh-water lake covered most of this area.’® The materials
deposited in the quiet waters of this lake were alternating layers of
blue clay and sand, classified as the Alamosa formation. When flood
waters had eroded an outlet to this lake thru the San Lmis Hills to
the south, the waters drainec¢ off leaving a flat lake bottom. Streams
entering the valley from the surrounding mountains deposited gravel
and sand in the form of alluvial fans at the base of the mountains
and often far out on the «ld laks bottom (Figures 2, 3, 15, 17 and
18). Where the streams -vere clixe together these fans joined into
a large spreading fan (Figures £ and 3). The fan formed by the Rio
Grande is the largest of them all, occupying one-fourth or more of
the valley bottom. It filled in tle lower course of San Luis Creek,
cutting off its drainage into the Rio Grande, resulting in the forma-
tion of the San Luis Lakes and probably making possible the invasion
of greasewood into the valley. Another effeet of the Rio Grande
alluvial fan was to cause the lowest part or trough of the valley,
north of the San Luis Hills, to be east of the middle of the valley,
close to the base of the Sangre de Cristo Range. The alluvial fans
aseend abruptly to these mountains on the east (Figure 2). On the
west, however, the slope is mueh more gradual, ascending only 3 to 6
feet to the mile at first (Figure 7).

The southern part of the valley is divided into two parts by the
San Luis Hills. These flat-topped mountains, ecapped with basalt
and rising 1000 to 2000 feet, extend northeast from Antonito toward
Fort Garland.

Soins.—The upper parts of the alluvial fans on the mountain
slopes consist largely of coarse gravel intermixed with rock, into
which the water sinks rapidly (Figure 24). Descending the fans.
the soil gradually becomes finer, the rocks disappearing rapidly (Fig-
ures 16 and 17), so that at, the outer edges of the fans and over ex-
tensive portions in the lower parts of the valley fine silt loams and
clayey soils oceur (Figures 7 and 8). In many places, as west and
north of Alamosa, sand is found on the surface. often forming ineipi-
ent dunes, (Figures 5 and 12). At the base of the Sangre de Cristo
Mountains, between Medano and Sand Creeks, east of Hooper, well-
developed sand dunes cover an area of over 40 square miles.
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explain the presence of the greasewood ty pe of vegetation. The most
characteristic plants in this type such as greasewood, salt grass and
alkali sacaton, can grow in soil with a high moisture-content and
rich in alkali.

The gravelly to rocky nature of the soil in most of the alluvial
fans causes excellent drainage. This, coupled with the low rainfall,
results in dry soils free from alkali. There is sufficient moisture
in the more rocky upper portions of the fans to permit the growth of
pinyons but on the finer, more clayey soil in the lower portions,
gramagrass is the chief plant.

CLIMATE

The climate of a region is made up of a number of closely related
factors as precipitation, temperature, humidity, wind, ete. All of
these factors, as well as soil conditions, influence in varying degree
the growth of plants. The length of the growing season, the total
yearly precipitation as well as its distribution thruout the year, the
intensity of the wind and the evaporating power of the air affeet the
distribution of plants and the amount of forage produced. A study

of the climate, then, aids in understanding the range conditions of
the San Lus Valley.

PrecreiraTion.—The mean monthly and annual precipitation for
8 localities in the San Luis Valley is given in Table 1. The annual
precipitation is very low, the annual mean ranging from 6.21 inches
at Garnett to 13.07 at San Luis. As little as 2.64 inches per year have
fallen at Manassa and 2.88 at Saguache. The greatest amount in one
year is 18.85 inches, occurring at San Luis. At Monte Vista the an-
nual variation for a period of 9 years has been low, ranging from
5.01 to 9.62 inches.

The monthly distribution is shown in Figure 4. The upper curve
is the average of the records from two points, Fort Garland and San
Luis, in the sagebrush zone in the southeastern part of the valley.
The lower curve is the average of the records from four points, Gar-
nett, Monte Vista, Manassa and Saguache, in the greasewood zone.
Usually more than one-third of the total annual precipitation comes
in 2 months, July and August. The least, only one-fifth to one-fourth
of the total, occurs in the period November to March inclusive. A
small but striking depression occurs in June. Resemblance to the dis-
tribution of precipitation characteristic of southwestern United States
is seen in the short rainy period in July and August preceded by a dry
June and May °. On the plains east of the Sangre de Cristo Range
the precipitation rises rapidly in April and remains high thru the
spring and summer months.



Table 1.—Mean Precipitation in Inches at Various Points in the San Luis Valley

Town

Length
of record
years

Jan.

Feb.

Mar.

Apr.

June

July

Aug.

Sept.

Oct.

Annual

Annual
variation

Garnett, Ala-
mosa County,
7576 feet.

[
15

0.14

0.28

0.56

0.70

0.54

0.27

6.21

3.54-10.37

Monte Vista,
Rio Grande County,
7665 feet.

0.82

0.84

0.34

1.48

1.28

0.66

0.47

0.20

5.01- 9.62

Manassa,
Conejos County,
7700 feet.

17

0.37

0.55

1.26

1.37

0.80

0.28

2.64-11.57

LaJara,
Conejos County,
7909 feet.

0.11

0.91

0.13

0.15

0.80

e
(&
<2

1.28

1.34

0.67

0.30

0.32

6.93

Saguache,
Saguache County,
7740 feet.

0.41

0.31

0.81

0.97

1.77

0.78

0.32

2.88-14.01

Blanca,
Costilla County,
7865 feet.

0.20

1.26

0.53

0.67

0.78

0.73

0.12

0.09

9.03

Fort Garland,
Costilla County,
7996 feet.

0.38

0.64

0.49

0.70

0.84

0.72

1.09

0.49

0.64

10.14

5.00-14.66

San Luis,
Costilla County,
7794 feet.

0.42

0.66

0.95

1.12

0.75

©
[
B

1.05

1.02

0.42

6.98-18.85




12 CoLORADO EXPERIMENT STATION Bulletin 335

m.

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec

Figure 4.—Average monthly precipitation in the San Luis Valley. Upper curve shows
the average of the montkly means of Fort Garland and Sau Luis (in the
sagebrush type), lower curve of Garnett, Monte Vista, Manassa and
Sagnache (in the greasewood type).

The precipitation in the two towns in the sagebrush zone averages
11.60 inches per year, in the four towns in the greasewood zone 7.32
inches, a difference of 4.28 inches. The graph and the tables bring
out other differences as 24 percent of the annual rainfall in the sage-
brush zone oceurs during the winter months, November to March,
but in the greasewood zone only 18 percent occurs then. During July
and August, 30 percent of the vearly precipitation occurs in the for-
mer and 38 percent in the latter, so the sagebrush zone is character-
ized by higher winter and lower summer precipitation as compared
with the greasewood zome. The difference in elevation is from 100
to 300 feet, the sagebrush being higher.

The total annual snowfall and its distribution thruout the year
are shown in Table 2. Snow may fall every month in the year except
July and Angust. The greatest amount falls in San Luis in the sage-
brush zone in the southeastern part of the valley.

The precipitation increases rapidly as the mountains are ascend-
ed. The annnal mean at Lia Veta Pass in the Sangre de Cristo Range,
at an elevation of 9,242 feet, s 20.69 inches. Iermit Lake at 10,000
feet in the same mountains averages 41.30 inches.

TeMPERATURE.—In Tables 3 and 4 is given the annual distribu-
tion of temperature for the valley. These include the mean, the mean
maximum, the mean minimum, the highest and the lowest tempera-
tures for five towns. There is very little difference between the ree-
ords for these towns. The annual mean varies from only 41.2°F. to
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F., lowest recorded temperatures vary from -26 °F to 36°F,
i the lighest from 90°F to 102°F  July and August are the
S i months, June and September ranking next The mean maxi
however rarely gocs over 80°F  The coolest months are De
and January, the mean minimum averaging about 4°F  The
iy 1 Augnst at Blanca and 1 August 1n San Luws The reason
Hahese localities, especially Blanca, have less frost during the sum
: thap the other towns 1s because their location near the foothills
Eorable {01 cold air drainage, (Fagure 2)  The colder, and hence
i g, air flows down the slopes to the lower parts of the valley
s way the valley floor may frequently have lower temperatures

arrounding slopes
% yable 2—Snowfall 1n Inches for Five Places in the San Luis Valley

years Jan I'eh Mu Ap1 May June Tuly Aug Sept Oct Nov Dec Annual

24 24 12 T 0 T 02 18 33 38 202

©
w

20 28 02 m Q 0 02 26 22 186

28 31 06 1 0 0 T 20 31 45 251

23 61 04 0 0 [UNEN 03 13 17 184

t4 535 20 01 0 0 02 26 41 59 343

The last knlling spring frost usually occurs the first week 1n
the first fall frost in the third week in September The length

Fable 5 —Aterage and Extreme Data on the Length of the Frostless Season

Lengt); 4ve date Ave date Latest Barlest Average

of of last of first date of date of length of

record Walling killing Xilhng killing frostless
B frost 1n frost frost 1in frost n scason
Years spring fall spring fall days
Ty 24 Tunc 4 Sept 14 July 7 Ang 13 102
uﬁne 7 Sept 12 June 20 Aug 2 ~9::

May 27 Sept 24 June 18 Aug 28 119

T

June 6 Sept 19 June 23 Sept 12 104

Tune 4 Sept 20 July 6 Sept & 107
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retains the moisture better, at least in the subsoil, than in the low
rabbitbrush snakeweed gramagrass type

The temperature 15 1important 1n that the length of the growmg
season 1s a factor in Limiting the amount of forage that can be pro
duced The length of the growing season as well as the duration of
freezing weather i the winter prevent the growth of some speees,
as the cane cactus and New Mexico porcupine grass, that might other
wise grow here High evaporating power of the air tends to cause
rapid loss of waten from plants Only sueh plants as can resist or
endure this loss can grow This 1s an mmportant factor in explamng
the presence of many plants in the valley, especially those 1 the Jow
rabbitbrush snakeweed gramagrass type

THE VEGETATION

The {foregoing sections describe the chief physical conditions
which control the growth of 1ange plants i this region  Due to van
ations 1n these physical conditions the plant cover varies with changes
in loeation  Changes in the moisture content of the soill may oceur
within a few feet and this usually causes a striking change m the
kind of plants growing on the area There are many factors that
may vary, some of which are soil texture, salt content or alkali, air
and soil temperature, humicdhty and precipitation  Plants vary
greatly in their habits and 1o their adaptability to these different
conditions Sagebrush ecannot grow well where the water table 1s
shallow but greasewood can often thrive in such places Some plants,
as salt grass and mland cord grass, are especially well adapted to n
vade sandy so1l because of their method of propagating by rootstocks
as shown m Figures 5 and 12

The natural distribution of plants 1s often greatly changed by
grazing, especially by over grazing  The highly palatable plants tend
to disappear, the unpalatable ones to increase

When the natural cover of an area has been destrosed by over
grazing, plowing, flooding or by some other cause will the origmal
cover return, if given a chance? The time required for this to take
place and the stages of vegetation that will be passed thru depend
upon soil conditions largely and also upon the habits of the mmvading
plants

Since the native plants 1n a region furmsh the hasis for the graz
g ndustry, 1t 1s mmportant to know what these plants are, ther
forage 1alue, habits, abundance, relation to environmental factors
and how they are grouped Plants that have similar requrements
usually grow together under smlar conditions, forming types of
vegetation Salt grass, alkal sacaton, greasewood and others grow to
gether nnder similar conditions  Since greasewood 1s the most con
spieuons plant m this grouping, 1t 1s called the greasew ood type
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plants and these plants tell a story about soil and other environmental
conditions  From a knowledge of these conditrons as indicated by
the plents, the condation of the 1unge can be told and methods of
mmprovement aduised

In the following descriptions of these vegetative types or zones
fne plants are listed in three gronps Dominant, primary and sec
ondary species  The dominant speeics are those which are usually
the most abundant mn the type and on account of their growth habuts,
are usually best adapted to the particular environmental conditions
of the type In this way they dominate the vegetation making 1t dif
ficult or 1mpossible for species of other growth habits to grow 1m com
petition with them under those conditions The primary species are
fairly abundant in the type but they are not as abundant, widespread
nor as a rule as well adapted to the particular environmental cond:
tions as the dominant species  The secondary speeies are those which
oceur nfrequently or rarelv They vary 1w ahundance with the sea
sons and cannot endure the competition of the dorinant and primary
species  They grow best on disturbed areas such as prairie dog holes,
roadways or i other places where soi1l conditions differ somewhat
from the usual conditions

Grroascwoop Typre

The boundaries of the area covered by this type arc almost exactly
the same as those for the area of flowing wells (see map Figure 1)
This comnerdence 1n distribution is particularly sigmificant because
greasewood can grow better than most shrubs m soil that has a shal
low water table and a high alkali content There appears to be a
definrte relationship between the area of flowing wells and that coy
ered with greasevwood The flowmg wells and the sub surface meth
od of irmgation and lack of dranage have raised the water table and
mereased the concentration of alkall in many places Thus, 1t ap
pears has killed out other spccies of plants as rabbithrush, snake
weed, gramagrass ete, and enabled greasewood, salt grass alkah
sacaton and other plants tolcrant of alkali and a shallow water table
to cover the land Aldous and Shantz?’ **® state that ‘‘greasewood
18 hinuted to sub irrigated alkalr lands thruout the West **

Since the settlement of the valley the area oceupied by grease
wood has inereased At present 1t oceupies a region about 60 mules
long by a usual width of 25 to 30 miles Aeccording to Hayden the
area occuptled by 1t 1 1869 was only one fifth, or less as great as
today He wrote ‘‘This northern portion, above the bow of the Rio
Grande, 18 about 60 miles 10 length, and has an average width of 15
to 20 miles About the center of this park 1s a singular depression,
about 10 mules wide and 30 nules long, 1t looks like one vast thicket of
greasewood, Sarcobutus vermriculatus and  other chenopodiaceous
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shrubs  Imto 1t flow some 12 or 15 good sized streams and yet there
5 no hnown outlet, neither 1s there any large hody of water visible
1t seems to be one vast swamp or bog, with a few small lakes 7 20 17¢

Near the margins where the wells are fewer, as near Mirage and
8 to 1o miles east of Alamosa and Mosca, tall rabbitbrush is often
wore abundant than gireasewood The greasewood type oceupies most
of the vallev floor On the north, west and south the boundary follows
the 7650 foot contour hine rather closely but on the east the agree
ment with contours 1s much less elose, the boundarv varving from

7550 to 7800 feet

Gieastwood ( Chico )
Salt grass

Alhalt s1caton tussoch grass
Yiestern wheat grass bluestem

Rabintbrush
Ribitbrosh
Shadseale

\uilenbergia

Purple hair grass blowout gruass

Sand trop seed
Sedge

Rush

Spurge

Pepnerwied

Doek

Lamb s quarters
Tambs quarters
Fiomng primrose

Tinle cvemnng pPrimrose

Sand hh

Russian thystle

Jall groundsel

Aster

Tansy aster

Bahia

Pingue

Groen 8age

Indign mdlct

Inland cord yrass
Duwarf mublenbergia
Slender wheat grass
Western couch grass
Sitamen

Sitanon

Sitanion

DoOMINANT SPLC.CS

Scarcobatus wermiculatus (Hook ) Torr
Dastichlis spicata (1) Greenc
Sporoboius awordes rorr

Agropinon Smethir Rydb
Chrysothamnus pulcherrimus 4 Nels
c Bigelovnn (Gray) Greene
Adr plex canescens (Pursh ) Nutt

PRIV ARY SPECIES

Muhlenbergia Richardsonts (1rin ) Rydb
M pungens Thurb
Sporobolus cryptandius (Torr ) Grax
Carer stenophyllea Whal

Juncus ater Rvdb

Fuphorbuw serpylhfolia Fers

SFCONDARY SPrCIES

Leprdawn Jonestt Rydb

Rumnex mezcanus Mcisn
Chenopodiu n Walsonnr A Nels
Chenopodium leplophpllum Nutl
Anogra coronoptfolic (T & G )Y Bnt
Anogia pallida (Iand 3} Bt
NuttaTha densa Greene

Satsola pestifer A Nes

Sciuecro spartwoiwdes T & G

Asten Kwmnlemnn Fries
Machaeranthera parriflora Gray
Bahia oppositifolia Nutt
Hymenosys flombunda (Gras) Ckil
Artenasia aromatica A Ne s
Eri0coma cusprdata Nutt

Spartine gracrls Trin
Muhlenbeorgie squariose (Trin) Rydb
AdAgropyron tenerum Vasey
Admopyion psenudorepens S & S
Srtanon trevifolum J G Smiuth
Sitamon longifolvum J G Smth
Sitamon hystrie (Nutt ) Smith

The appearance of the greasewood type varies considerably due
tn the varation in the depth to the water table and 1n the salt con

centration of the soil

In places greasewood forms almost pure stands

gromng densely to a height of 3 to 5 feet (Figure 7) Tn places the
stand Js much more open (Figure 8) Tall rabbitbrush, shadscale,
salt grass, alkali sacaton, western wheat grass and muhlenbergias
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ture with greasewood, indiecates drier soil and less alkalinity thau
where greasewood grows alone or is mixed with grasses as salt grass
and alkal sacaton.

The young branches of greasewood are grazed by sheep and cat-
tle, especially during the winter. They form in places an important
part of the winter forage for sheep, but in general their pala-
tability is very low. TUnder certain conditions sheep have been pois-
oned by eating them. Poisoning occurs only when large amounts of
the plant, at least 1.5 pounds per hundredweight of the animal are
eaten in a short time. If eaten slowly or eaten with other feed there
are no injurious results.

In the region where the characteristic vegetation is the grease-
wood type, abandoned fields are at first covered with annual weeds,
as Russian thistle and lamb’s quarters, as well as seedling grease-
woods. In a short time greasewood hecomes dominant. Robbing '7#*
states that greasewood has been widening its limits in the valley and
that “‘seeped’” land ‘‘invariably runs to an almost pure stand of
greasewood within 20 to 25 years.”” Aldous and Shantz *'*° say,
““under the proper system of irrigation land of this type will produce
good crops, but unless drainage is supplied it is likely to develop ex-
cessive quantities of alkali.”” Summers and Smith in the bulletin,
““An Agricultural Program for the San Luis Valley of Colorado,’’**
show the advisability of changing the system of sub-irrigation to the
flood and row method, of throttling down or shutting off artesian
wells when they are not needed and of improving drainage systems.
All of these measures would tend to improve the forage because the
lowering of the water-table and the decreasing of the alkalinity would
enable more valuable forage species, as gramagrass, to grow where
greasewood now is dominant.

Salt grass (Figure 9), a common species growing in the grease-
wood type, is a perennial grass spreading by means of rather shal-
low, vigorous rootstocks or rhizomes. The harsh, salty leaves rarely
grow over 8 inches tall. The pistils and stamens are borne in sep-
arate flowers on different plants. Salt grass covers a considerable
area in western United States, especially in the Great Basin. Tt is
one of the most alkali-enduring of the grasses, usually growing on
<oil with a shallow water-table. This grass is also very drought-re-
sistant. Tt usually indicates even more strongly than greasewood, that
the land on which it is growing must have the water-table lowered
and the alkali leached out before it can be cropped. Salt grass when
voung is palatable to cattle and horses. As it grows older, however,
it becomes tough and wiry. It will endure very close grazing. It is
advisable to graze it closely because if the stock, cattle or horses,
eat it before it dries out, they will eat the new growth as it is pro-
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nial, spreading by means of vigorous rootstocks. It forms rather
open stands eomposed of uniformly scattered single stalks. It grows
on a great variety of soils but is most common on those that are
clayey, deep and fairly meoist. It endures drought and alkali very
well, growing in soil containing as much as 2 percent white alkali.
In the San Luis Valley, however, it usually indicates less alkali and
a deeper water-table than alkali sacaton and salt grass.

Wheat grass grows usually to a height of 1 to 2 feet, but under
especially favorable conditions, to over 3 feet. The leaves are fairly
rigid and thick, but not coarse. It is highly nutritious and palatable
to both cattle and sheep, bheing surpassed by few other range grasses.
It remains green for a long time, the seed maturing rather late. The
herbage cures well on the ground and forms excellent winter feed.
Sheep are especially fond of the heads. The amount of forage pro-
duced is closely dependent upon soil moisture. In dry seasons the
production of seed and herbage is greatly decreased. The grazing ca-
pacity varies with density of stand, moisture, alkali and other condi-
tions, ranging from 10 or 12 to over 50 acres per head of cattle
during the season. In many places hay of good quality has heen cut
from this grass. Overgrazing reduces the stand rapidly and, in time,
kills it out. The first effects are reduction in number and size of
fruiting heads or spikes and in the density of the stand. It re-
sponds rapidly to proper grazing methods by spreading vigorously,
thus checking the growth of undesirable plants, inereasing in density
and height; all of these resulting in increasing the grazing capacity.

The other plants growing in this type of vegetation are less ahun-
dant but in the aggregate they form a large amount of forage. Some
of the more important of these ave sand drop-seed, sedges, rushes and
Russian thistle.  Others as Indian millet, slender wheat grass and
western couch-grass. while being highly palatable are usually too
scarce to be very important as forage. Weeds, such as lamb’s guar-
ters, dock, Russian thistle, evening primrose, pepper weeds and asters
are important forage plants for sheep. On abandoned ficlds these
are often very abundant. Iater, however, greasewood and the grasses
gradually replace most of the weeds. The species of Sitanion, some-
times called squirrel-tail, are eaten to some extent early in the season
before the seeds become ripe. The awns attached to the grain are
troublesome to stock because they work into the gums and tongues
causing inflammation or ulcers. After the time of seed maturity these
grasses: are usnally of little value becaunse of the harshness of the
leaves.

Every plant has a story to tell about the environment, especially
s0il conditions, wunder swhich it is growing % 2. This story
or indicator significance, is of great help in interpreting conditions
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FREQLRENT

Alhah sacalon dgropyron viclaceum (Hornem ) Lange
Slough grass Muhlenber gre Richardsonrs (Trin ) Rydb
Violet wheat grass Sporobolus an owdes Torr
Muhlenbergia Beckmann a erucaecformas (L) Host
‘Winter red top dgrostrs hiemahs (Walt) B s P
ush Juncus nodosus L
Spike rush Ivleocharis orate (Roth) R & S
Blue flag Inws rissourignsts \utt
Water parsnip Saum ecreutaefohm (Gmelin)
Wald lettuce Lactuca prlchelle. (Pursh ) DC
False dandeclion Trozt non ariconicunt Greene
W1ld clover Trafolary oxydon Greene
Wild buekwheat Polygonum montanum (Small) Greene
Wild aster Aster adscendens Lindl

INTREQUPNT TO RARC
hentuel 3 blue Zrass Dog pratens s L
Manna grass Panwrlesie grandis (5 Wats ) Nash
Giamagrass Boutrlova gracihs (H B K ) Lag
Rush Juncus «ler Rydb
Ilcdge npettle Stachys palustrzs L
Wild hcoriee Glucyrr hwea lepidola Pursh
Wallow heilb Emlobrum adenocaulon Haussk
Nogbane Indiin hewnp Lpocuynum hypercifohium Jacy
Wild aster Aster armneriwgefolius Grecne
Plantun Plantago mtiophila A Nels
Malk veteh A<tragolus hynoglotiss L
Locoweed A agallus deflerus (DC ) Heller
Veteh T wra angustifolic (L) Reich
Cinqgureforl Potentlla propmgua RyAb
Cinquefol Potentilla monspeliensts L
Sidaleca Sidalcea meo mesrcane Giay
Orthocaipus Orthocarprs lutews Nutt
Fleabane E wgeron lonchophiytins Tiook
Ilawksbeard Crepis sp
Golden doch Rumesr persicarowdes Lo
Cress Rorwpu cwripes Greene
Golden Pea 1 hermopsts montanag Nuttl
Yarrow Achalleq nullefolvum L
Black erved Susan Rudbechia flave Moore
Agoseris Agoscris pa 1iflora (Nutt ) Dietr
Gentian Gentwana strwctiflooa (Rydb) A Neis

The kind of plants found in the meadows varies with the mos
ture supply, salt concentration and other factors The large numbel
of broad leaved plants that may be found s striking Not very
many species of grasses and grass Tike plants are found  The most
common are redtop, timothy and western wheat grass Clovers are
not abundant The rushes and sedges usually are valuable because
theiwr seeds are very nutritious and fattening The broad leaved herbs
as false dandelion, asters, plantains, agoseris, etc, are very palatable
if well cured Manv of these plants are native to the slopes suirouand
ing the valley The seeds have been carried into the meadows usually
with the irmgation water

Tart, RaniTBRUSTT GREASCW0OD Ti1PE —This type of egetation
1s found usually along the margin of the greasewood (Figure 2), or 1f
may occur on the valley floor 1tself 1f the water table 15 somewhat
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may be over 18 inches tall, in dry seasons only 6 inches. Flower-
stalk production is much less in dry seasons than in moist ones.
The leaves are usually abundant and in places have heen cut for hay
in very favorable years. When soil moisture i1s low the leaves may be
much curled and lie close to the soil. This grass is highly palatable
and nutritious. It withstands close grazing and trampling unusually
well. Tt is one of the most drouth-resistant plants and can mature seed
i about 60 days from the beginning of growth in the spring. Excep-
tionally nutritious winter forage is formed by this plant hecause 1t
cures well on the ground. This forage is highly relished by stock.
The grazing capacity of gramagrass ranges from 16 to 32 acres per
head of cattle during the growing season.

Ring muhlenbergia (Figure 16), is one of the short grasses, us-
nally associated with gramagrass. It is perennial, spreading by
means of rootstocks, and forms small dense tufts. As it spreads radi-
ally* the center mayv die so that rings up to 2 feet in diameter are
formed. The leaves, varying from 1 to - inches in length, are rather
stiff and rolled inward. The flower stalk is up to 10 inches tall,
bearing a widely spreading flower cluster. This grass is better adapt-
ed to dry thin soil than gramagrass. It can grow in soil where the
hardpan layer 1s so close to the surface that gramagrass is either ab-
sent or grows very poorly. It is of very little value for grazing be-
cause the leaves are usually too short and because it 1s pulled out of
the soil readily. Under overgrazing it tends to replace gramagrass to
some extent.

Richardson’s muhlenbergia is less abundant than ring muhlen-
bergia. It is of minor importance for grazing because it usually is
very short, producing little forage.

Three-awn grass is a perennial forming small bunches up to a
foot in height. It grows especially on sandy or gravelly soils. The
numerous basal leaves are 2 inches or less in length, narrow and rolled
inwards. The grain bears a very charvacteristic three-branched awn.
This awn often causes considerable injury to stock as it forces the
sharply pointed grain into the gums and tongues as well as thru
the skin of sheep. This grass should be particularly avoided in bed-
ding grounds for sheep. Before the seeds are ripe the grass is often
grazed rather closely. Tt may also be eaten somewhat after the fruit
has been shed.

Poreupine grass is a very valuable range plant. It is an erect,
fairly stout perennial growing in bunches up to about 3 feet tall.
This grass requires more moisture than the grasses discussed above.
It is one of the first grasses to turn green in the spring and remains
green later in the fall than most grasses. Many leaves up to a foot in
length are produced. Attached to the grain is a long twisted and
curled awn, 5 inches or more long. This awn unwinds and twists
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sive in the southeastern part of the San Luis Valley, extending south-
ward from Fort Garland. It is especially well developed in the vi-
cinity of San Luis (Figures 22 and 23). Sagebrush is found also
to a hmited extent in the extreme northern end of the valley, north of
the town of Alder. Typically, it consists of a scattered stand of
sagebrush 2 to 5 feet tall. The bushes are sometimes so close together
that branches of neighboring plants may touch each other but usually
the openings between the plants or groups of plants are several
feet in diameter. In these openings grasses, half shrubs, cacti and
forbs™ grow rather sparsely. Other tall shrubs as rabbitbrush and
shadscale are rare.

Toward the center of the valley this type is bordered by the low
rabbitbrush-snakeweed-gramagrass type. Frequently toward the
lower limits large patches of gramagrass may oceur between clumps
of sagebrush. On the outer higher margin its contact in the south-
eastern part of the vallev is with the pinyon-juniper type. In the
north end it usually meets oak serub. Usually the line separating
sagebrush from woodland is not abrupt but one type gradually re-
places the other. The pinyons are often very scattered and most of
the openings are covercd with sagebrush. At the elevation inereases
the pinyons gradually become denser and the sagebrush less abun-
dant until the latter disappears entirely:

On account of this overlapping in distribution with the higher
and lower zones, the composition of the sagebrush type is not so dis-
tinctive as some types. As seen in the following table, species that are
more characteristic of the pinyon-juniper and the low rabbithrush-
snakeweed-gramagrass zones arc common in the sagebrush type also.

TJ0MINANT SPECIES

Sagebrush Artenisia tridentata Nutt.

Rabbitbrush Chrysothamnus lanceolalus Nutt.

Rabbitbrush Chrysothamuus Parryi (Gray) Greene

Rabbitbrush Chrysothamnus filifolius Rydb.

Shadscale Atriplex canescens (Pursh.) Nutt,
PRIMARY SPECIES

Gramagrass Bouteloua gracilis (H. B. K.) Lag.

Mountain muhlenbergia Mulhlenbergia gracilis Trin.

June grass Koeleria eristata (L.) Pers.

Sitanion Sitanion montanwm J. G. Smith

Sandwort Arenaria Fendleri A. Gray.

Western wheat grass Agropuron Smithit Rydb.

Androsace Androsace filiforinis Retz.

Pingue, Colorado rubber plant Hymenoxys floribunda (Gray) Ckll

“Porbs is a term that has been coined by Dr. F. . Clements to designate flow-
ering plants other than grasses and grasslike plants as sedges and rtushes. The
Forest Service uses the word “weeds” in a similar sense. Forbs is used in this
bulletin because some such term is needed and therc arc too many obhjections to the
use of “weeds” in this connection.
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Lupine Lupinus argophyllus (Gray) Ckll.
Mountain sage, “Istafiata” Artemisie frigide Willd.
Indian tobaeco Antennariq aprica Greene.
Sub-alpine porcupine grass Stipa nwidnor (Vasey) Scribn.
SECONDARY SCECIES
\Wild buckwheat Eriogonwm subalpinum Greene
Toad-flax Comandra pallide A. DC.
Cinguefoil Potenlilly propingua Rydb,
Milk veteh Astragalus hypoglotiis L.
TL.ocoweed, “Rattleweed” Aragallus Lambertii (Pursh.) Greene
Painted cup Castilleja linariaefolia Benth.
Ireard-tongue Pentstemon pseudohumilis Rydb.
Orthocarpus Orthocarpus lhuteus Nuftt.
Ifleabanc Evigeron flagellaris Gray.
Fieabane Erigeron consobrinus Greene
Tetraneuris Telranewris simplexr A. Nels,
Groundsel, squaw-weed Senecio oblanceolatus Rydh.
Indian millet Iriocoma cuspidata Nutt.

Sagebrush (Ifigure 22), sometimes called black sagebrush, is a
much-branched shrub with grayish white to dark brown or black
stems. The small gray leaves are usually three-toothed at the tip.
The rather inconspicuous yellow flowers appear late in the summer.
The *'sage’’ odor of leaves and stems 1s very characteristic. Tall
dense sagebrush usually grows on deep fertile soil free from alkali.
Soil moisture is available for growth at least in the deeper layers
thruout the summer. Perhaps the limited distribution in the valley
may be explained by these soil relations. The soil may be too shallow
and may dry out too rapidly to support sagebrush on the lower edges
of the pinyon-juniper zone in most parts of the valley as around Del
Norte, Saguache, ete. It is not very palatable to stock. It is grazed
more in winter than in the summer by cattle and sheep. The chief
value of the plant is as a filler. When the low palatable plants are
covered with snow in the winter, sheep often depend considerably
upon sagebrush.

Mountain muhlenbergia is a very important range grass hecause
of its high palatability, wide distribution and resistance to grazing.
It is a perennial, growing in dense tufts up to about 234 feet tall.
Many narrow leaves are borne on each plant. The flower cluster
or panicle is narrow and is characterized by many, somewhat curled,
short awns. It grows on rocky to sandy soils.

June grass is another very valuable range plant in the sagebrush
tvpe. It is a perennial, growing in small tufts, usually 1 to 2 feet tall.
There is an abundance of soft leaves attached to the base of the plant.
The compact spike-like flower cluster is characteristic. Tt is fairly
drought-resistant. In palatability and nutritiousness it ranks very
high among the grasses.

Sub-alpine poreupine grass, Stipa minor, is similar in many ways
to poreupine grass, Stipa comata. Tt is very palatable and nutritious,
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Since soil moisture conditions vary from very wet along the
streams to very dry on exposed ridges, a large variety of woody and
herbaceous plants is found in this zone. Plants that belong typically
in higher zones have been carried down into this zone and are found

especially along streams.

Plants characteristic of the lower types are

found in the lower and drier parts of this zone.

Pinyon

Juniper

Serub oak

Narrow-leaved cottonwood
Yellow pine

Rabbitbrush
Snakeweed

Apache plume
Mountain mahogany
Alder

Shadscale

Sagebrush

Squaw currant

Wild gooseberry
Prickly pear
Snowberry

Gramagrass
Muhlenbergia
Mountain muhlenbergia
Western wheat grass
Indian millet

Sand drop-seed

June grass

Porcupine grass
Three-awn grass, wire grass
Long-awned brome grass
Arizona fescue

Milk vetch

False sunflower
Winter fat, white sage
Four o'clock
Cryptanthe

Sitanion

Sitanion

Solomon’'s seal
Goosefoot

Fremont’'s goosefoot
Narrow-leaved goosefoot
Feather geranium
Virgin's bower
Western wall-flower
Thelypodium

Wild geranium, cranesbiil
Spurge

Dogbane, Indian hemp
Dogbane, Indian hemp
Skyrocket

False honeset

Golden aster

Iron plant

DOMINANT SPECIES

Pinus edulis Engelm.

Juniperus monospernie (Engelm.) Sarg.
Quercus Gunnisonii (Torr.) Rydb.
Populus angustifolia James

Pinus scopulorum (Engelm.) Lemmon

PRIMARY SPECIES

Chrysothamnus Bigelovii (Gray) Greene
Gutierrezia diversifolia Greene
Fallugia paradoxe (Don.) Endl
Cercocarpus parvifolius Nutt.

Alnus tenuifolic Nutt.

Atriplex canescens (Pursh.) Nutt.
Artemisie tridentata Nutt.

Ribes cereowm Tiindl.

Ribes leptanthum Gray

Opuntia polyacantha Haw.
Symphoricarpus vaccinioides Rydh.
Bouteloua gracilis (H. B. K.) Lag.
Muhlenbergia Richardsonis (Trin.) Rydb.
Muhlenbergia gracilis Trin.
Agropyron Smithii Rydb.

Eriocomea cuspidata Nutt.

Sporobolus cryptandrus (Torr.) Gray
Koeleria cristata Pers.

Stipa Scribneri Vasey

Aristida Fendleriana Steud.

Bromus ciliatus L.

Festuca arizonica Vasey

SECONDARY SPECIES

Astragalus scopulorim Porter
Ximenisia exauriculate (R. & G.) Rydb.
Eiurotia lanata (Pursh.) Mog.
Mirabilis multiflore Gray.

Cruptanthe Pattersonii (Gray) Greene.
Sitanion molle J. G. Smith.

Sitanion brevifolium J. G. Smith
Smilacing stellate (1) Desf.
Chenopodium incanum (S. Wats.) Heller.
Chenopodium Fremontit S. Walts.
Chenopodium leptophyllwm Nutt.
Chenopodium botrys L.

Clematis ligusticifolic Nutt.

Erysimum Wheeleri Wats,

Tlhelypodiwmn linearifolinum Wats.
Geranium wviscosissimum F. & M.
Euphorbia serpyllifolia Ters.
Apocynum androsaemifolium L.
Apocynum hypericifolium Ait.

Gilia aggregata (Pursh.) Spreng.
Kuhnia glutinose EIL

Chrysopsis wvillose (Pursh.) Nutt,
Sideranthus spinulosus (Pursh.) Sweel
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fetraneurts angustifolia Rydb

‘Tetranentis

Wormwood Adrtemusie camporum Rydb
Groundscl Senecio Fendlerr A Gray

131} grou idsel Senec o spartrndes L & G
Feodler s blue grass Poa Fendlermana (Steud ) Vasey
Blue grass P’ crocata Mich

Poriupine grass Stipa comata T & R

The shrubs 1 this zone furnish considerable browse altho most
of them are not very palatable to stock A large number of palatable
mtritious grasses are found such as gramagrass, mountain muhlen-
bergia, wheat grass, June grass, brome grass, blue grasses, porcupine
grass fescues Indian millet and drop seed The blue grasses, brome
grass and porenpme grass grow best in moister soils, Indian millet
and drop seed on sandy or gravelly soils  Gramagrass 15 the most
eommon grass, growing in most places except where there 1s too much
dede Forbs, or “‘weeds,”” with medium to hagh palatabibity, especial
Iy to sheep, are the goosefoots, winter fat, Solomon’s seal, wall flower,
wild geranium, false boneset and groundsel

Poisonous plants are not abundant i this zone Qak leaves are
reported to eause poisoming This happens when other feed 1s short
or lacking and the oak leaves are eaten exclusively or nearly so
When oak 1s browsed 1 musture with other feed there 1s no danger
Pingue, Jocoweed and probably larkspur grow in places m this zone
Dogbane 18 also reported to ecause poisoning Due to the presence
of awns at the time of seed maturity, a few plants are mechanically
muricus  These are three awn grass, porcupine grass and sitanion

Overgrazing 15 idacated by an inerease 1n abundance of prickly
peat three awn grass and other unpalatable shrubs and weeds, and
bv a deercase 1n abundance of the more palatable plants, especially
wmter fat, poreupine grass, Junc grass, wheat grass and brome grass

LAND CLASSIFICATION IN RELATION TO GRAZING

Brtended diseussion has been given to the vegetation of the San
Lws Valley because 1t forms the basis of the range mdustrv  For
the most efficient management of ranges 1t 1s necessary to know the
plants, their relation to environmental conditions, their food value
and their resistance to grazing By knowing the requuirements habits
and hfe history of the plants, 1t 1s possible to manage the range 1n
aeh a way that desirable plants will inerease 1 abundance and un
desirable ones will deerease Ilow to make the most use of a range
or how to maprove 1t, then depends npon the plants that are on 1t
and upon eniironmental relations The plants themselves serve as
mdieators of the surroundings and the conditions under which they

live
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Partieularly important environmental relations in range manage
ment are the length of the growing season of plants, precipitation,
evaporatfion, topography, soil moisture, salt content and texture The
length of the growing period, especially the beginning date, largely
determines the grazing period on many ranges The distribution of
preaxprtation thruout the year influences the kind and growth of
forage plants as well as the management of the range Tramphing
the ground when 1t 1s wet 1s very mjurious This trampling 1s more
mjurious on soils that are clavey in texture than on those that are
sandy Topography ofien determines the class of stock whieh ean
use the range Much forage may be lost by the lack of water for
stock, or the time and length of the grazing season may be determmed
by water supplies  Much of the outer part of the San Lms Valley has
little or no water during the summer due to the rapid dranage thru
the gravelly soils of the alluvial fans (Figures 24 and 17)

By knowing the environmental conditions and the plants growing
i a region, methods of grazing may be devised that will provide for
the requarements of the plants and permit maximum forage produc
tion under the particular soill and chmatie conditions But even
when these facts are known, range :mprorement methods may be mm
possible to apply because various economic usages, as ownership of the
land and governmental regulations, may be more potent mn determin
ing grasing methods than environmental conditions and plant re
quirements  Such 1s the case 1n the San Lawus Valley, so that m dis
cussmg the range resources and possibilities of range ymprovement it
1s necessary to show the relation of the ownership of the land, Forest
Service regulation lack of 1egulation on the publhic domawn and
sources of livestock feed to the vegetation and environment Only by
considering all three aspects—soil and chmatic conditions, 1egetation
and economic usages and necessities—can the 1ange resourcec and
range improvement be adeguately treated

Lavwp CassiticaTioN —A very immportant factor m range man
agement 1n the San Lums Valley 15 the ownership and control of the
land  Whether the land 15 privately owned, or s under the control of
the Forest Seivice of the United States Depariment of Agriculture,
the l.and Office of the United States Department of Interior or
under the Board of Land Commissioners of the State of Colerads,
makes a great difference in grazing usage

-

The followimng tables, 6 and 7, based upon the Colorade Year
Book for 1926, show the elassification of the land 1 the 5 conntues
m whaich the San Lws Vallev lies  Table 6 gives a elassification on
the basis of the use made of the land
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Table 6 —Sun Luis Iand Classification 192,
Boonty lotal 1 1 Dry Pateuted Forests 2
aren Irngated Ndatural farraing  grasng  N\ational Other
land hav land land lInind grazing
irngated land
acres acres acrey acres acres acres acres
Do 40280 2GS0 37300 112150 31439 156049 99 270
s SIS0 8690 9920 270472 151843 299018
Fwn TS0 80823 5560 10000 290 000 368 931
Ho brande 70 1240 750 243931 124089 130 170
Spnche 2000 120 37 140 49 000 382673 421079 606 089
T y N N
Setals 4 604 800 304 618 109 330 122100 1419515 1143060 1483483
'—:Mgsc two columnns added together gne total acreage under irngition
e [ne ndes <late 1ind unappropriated  .overnment land open to homestcaders

aed une wsified as to owonership and timber land in Cosulia County exclusive of
pang clums town and oty Jots and railway rights of way

According to Table 6, the total area of these 5 counties 1s 4,604,
00 acres  Almost six sevenths, the total of the last 3 columns, shght
Jrover 4,000 000 acres, of this land are useful primarily for grazing
The other seventh 1s made up chiefly of irrigated land, irrigated nat
wel hay fand and dry farming land  The explanation of such a
jnge preportion of range land is found m the large acreage 1
¥ational Forests, comprisang about one third of the total area of these
feonnties and in the great extent of the land that cannot be irrigated
due to topographic and soil conditions

Graang management of this large range acreage 1s dependent

upon the ownership of the land  This 18 brought out mm Tahle 7
Table T —Tand Classitication as to Ouwnershup 1925

1 (dcralr~

:;m”m' Patented Unclasst  N\gn State National
fied as patented Innd Imd open I orests
to owner unappoer to home
ship tioned ste1ders

aeres acres wcrey ACTes aerey acres

T >34 566 10 346 120 308 ¥ 443 41 456 31 43

Cone)os 251 790 80 614 468 876 62 644 185 760 270 472

fostiln 57 469 D31

ix_o Grande 201 619 60 027 3005 074 15 697 54 440 234 931

Sapunclic 516 368 161 833 1326 929 100 767 343 400 882 673

T;(_nls 2 069 502 213 751 2221 247 226 541 575191 1419 515

Table 7 shows that somewhat less than half the total acreage of

these 5 counties 15 patented and that about one half 1s not patented
0f the patented land over one half s eclassified ag grazing land 1n
Table 6 On this land the system of range management that 1s used
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depends upon the mdividual who owns the land, provided that his
land 18 not surrounded by non patented state land or government
land  If surrounded by such land he may not be able to prevent the
extension of the grazing usage of that land to his own

The non patented land 1s made up chiefly of three classes Land
m the possession of the state federal land open to homesteaders, and
National Forests The latter comprises about twice as large an acre
age as the total of the two former Grazing on the National Forests
15 under regulation by the Forest Service The lederal land 15 under
the supervision of the United States Land Office and the state land
under the Board of Land Commissioners The latter rents oul the
land for grazing purposes ou the area basis but otherwise there 1s no
regulation of grazing on these two classes of range land, comprsing
a total of about 800,000 acres

This lack of control leads to rapid deterioration of the range be
cause the land may be grazed at any time, even when the forage 1s
very short and the soll wet, and by as many head of stock as one
chooses to put on the land On the federal land any one may graze
his stock and usuallv 1t 15 to no one’s advantage to mprove or eon
serie the range by using 1t properly

Tt has been emphasized that in order to secure the greatest use of
this land, the public domain, regulation s necessary * 7 At pres
ent the grazing capacity 1s very low  The total grazing capacty
of the uncontrolled range lymg 1 the San Lws Valley proper has
been estimated by the range reconnaissance method* and i1s shown
m Table 8 The uncontrolled range in this table 1s the unfenced por
tion of the valley lyving outside of the National Forest boundaries
It includes the state and federal land, land unclassified as to owner

Table 8 —Grazing Capaatly of Unconirolled Range ¢ San Lus Valley

County Surface Grasnmng Lurface acres
ACres capacity reguired to
m cow SUppor. 1 cow
months for 1 month
Saguache 577 944 5 660 76
Alamost ]2 38 11 169 G
Conejos 2149 QS 27 645 T4
Rio Girande 130 04> 17 005 77
Cosuilla £22 200 28822 197
Totals 1463 015 160 101 90 (average,

*This estunation was made ehheflv by P B Lister range examner U 8 For
est Service with the assistance of Chester Lee U § Forest Service superi»ors and
rangers and the author
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ship and unfenced patented land, belonging chiefly to the low rabbit
brush snakeweed gramagrass type but much of it lying also in the

tall rabbishrush greasew ood, greasewood and pinyon juniper types

The total grazing eapacity of this million and a half acres 1s est:
mated at only 160,000 cow months, averaging about 9 acres per cow
per month Tor a 6 months period the capacity would be only 26,667
head of cattle and would require about 54 acres per head This low
gnving capacity 1s due to a number of causes One 1s the poor con
dition of the range caused largely by overgrazing (Figures 19, 20 and
%) The large number of rodents, prarie dogs, rabhits, ete, con
sme an enormous amount of forage usually preferring the same
plants that cattle eat with most relish (Figure 16} Tt bas been est1
mated that rodents destroy enough forage each year to support 1,500
head of beef cattle 2 **  The low precipitation and drv conditions
generallv as discussed on page 10, do not allow a heavy xield of

jnage Grazing methods adapted to the requirements of the forage

Table 9 —Classification of LT'arm Land of ¥ive Counties
U & Census of Agriculture 1925

San Luis Valley

oty Total all land  Total otal Wood All other
area m farms CTop pasture land not 1land 1n
land Jand* used for farms
pastuie
1Cres wres acres acres acres ICTeS
Thmost $67 250 208 677 57533 235 405 2064 3583
Tomeyoe 801 230 202 470 70427 112 096 $43 10 104
it 758 400 611 714 38439 F63 363 15 4697
fo G1nde 974 720 162 712 87321 67 132 62 7 657
gnache 2005 120 404 903 102 187 225 638 5 605 o8 477
Totals 4004800 1650530 364 909 1200522 21 789 S 516

I .
*In T'lhlc 10 15 gnven a chebn’xcatlon of this pasturc land
Table 10 —Classifueation of Pasture I.and on Farms in Fne Counties

San Luis Valley U

8§ Census of Apgricultire 1923

Connty Total Plowable Waoodland Qther
pasture pastare pasture pasture
land
acres teres 20rLs acres

Tomesa 233 403 69018 3737 224 ]3

Conejos 112 096 13573 12 560 83 961

Costiln 568 36° LT 208 508 392 205

Jo Grinde 677 b 696 4 562 57 474

Saguache 225 638 13 912 73583 204 143

Totals 1200322 49 638 236 930 922 714
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pl(;.lnts would merease the grazing capacity of this large portion of the
valley

The patented land, or land n farms, makes up shightly over one
third of the total acteage of these 5 counties The eclassification
of this land 15 given m Tables 9 and 10 According to Table 9 vhe
total area of the land 1n crops 1n 1925 which mmcludes land from whieh
hay was eut was 364,909 acres or 22 percent of all the farm land
The total pasture land was 1,209,322 acres or 72 percent of all the
farm land

The plowable pasture, which 1ncludes the 1wrrigated pastures, altho
comprising only about 4 percent of the total farm pasture land fur
mished a large amount of feed in proportion to the other grazing
land  This feed 18 estimated at a total of 4 900,000 ammal unit days
(see Table 13) which 15 equal to about 22 percent of the total farm
or patented pasture and equal to about 13 percent of all the pasture
and range land 1 these 5 connties The woodland and other
pasture totallmg 1,160,000 acres has been estimated to provide
enongh feed for 17,900,000 animal unit days, as given m Table 13
The bulk of this large acreage, making up about one fourth of the
total area of the 5 counties, lies m the San Tims Valley proper  The
vegetation consists chiefly of greasewood range and moist meadow
land that 1z not cut for hay (Figure 10) Other tipes as the low
rabbitbrush snakeweed gramagrass. sagebrush and pinsyon jumpe:
types are represented 1o some extent

The large acrcage of National Forest range i these counties m
evitably influences the grazing industry 1n the valley As given m
Table 13, this acreage furmshes feed for an estimated total of 8,500
000 ammal umt days This 1s more than one filth of the total feed
supplied by the pasture and range lands n these 5 counties or about
13 pervcent, more than one eighth of the livestock feed supplied from
all sources 1 the valley The total grazmg capacities of the 2 Natwon
al Forests 1n the San Las Valley are given in Table 11 2¢ *2

1 ible 11 —Grarzing Capacifies of Natronil Forecis an the San Luss Valley

Forest Number of e¢attle Number of sheep
and boises mnd goats
1o Grandre 18 3'36 130 000 -
" Cochetopa 75 000 40 000
San Isabel 1300 11 000 ‘
fotals 34 500 BT

The grazing scason on these forests 1s from the openmg date
which varies from May 1 to June 1 to the closing date, October 31, a
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wod of 5 to 6 months The grazing lands i1n the National Forests
i great demand by ranchers in the valley Summers and Smith *¢
state that about 30 percent of the total number of beef cattle and
 percent of the total number of sheep in the valley graze on the
Horest range

Forest Service officials have found 1t necessary to limit the num
por of head of Livestock and the grazing season on the Forests to graz
'@g capacitres determined by the Forest Serviece An important fac
wr m determining the stock that 1s admitted or cacluded from the
Forests 1s commensurability  Applicants for grazing permits who
fare commensutate and dependent ranch properties are given prefer
aee over thosel who are lacking in thesc ® *°3  The Forest Service
has defimed the term ‘‘commensurate property’’ as ‘‘property of the
fmd and amount necessary to furnish feed or forage for the class of

Table 12 —Converting Factors Used in Deterrnmiming Commensurability for
hao Grande Forest

—

CONVERT'™NG FACTORS
120 acres natural pastuie (foeothill type)
70 acres natural pasture (valley type)
17 acres natural pasture (uncut meadow)
90 acres pasturc (cutovel meadowd
180 acres pasture (stubble)
070 acres peas (uncut) for sheep
15 acres peas (uncut) foi cattle
20 acres peas (stubble) for cattle
150 Aqcres peas (stubble) for sheep
070 acres sweet clover (green uncut)
07> acres 1lfalfa hav
50 tons straw (all formns)
08 tons barlev (cut for hay)

ton native hay
fon native hay
ton native hay
ton native hay
ton native hay
ton natice hay
ton native hav
ton native hay
ton native hay
ton natrve hay
ton native hay
ton mative bay
ton natixe hay

e I R P G U S g

FERDING REQUIRCMENTS
r Cattle and horses 3000 pounds natne hay or equmnalent for 61 months
Sheep and goats 600 pounds native hay or equivalent for 9 months
AMOUNT NECCESSARY TO CARRY AN ANIMAL UNIT For \ YDAR 16 352

Concentrited feeds Tons
Cottonsced or flaixseed meal and peanuts 210
Corn Dbarlev rye emmer and spelt 265
Wheat mixed grawns dry beet pulp 295
Qats sorghum Tice 285

Hey and fodder
Alf2lfa annual legumes clover 500
Corn fodder and small grain hays 700

Timothv wild hay miscellaneous tame hays and sorghum fodder 800
Straws and stovers

Coin and sorghum stover 10 G0
Qats and rice straw 11 00
Cottonseed hulls 12 00
Barley straw 13 00
Wheat rye and flax straw 15 00
Stage and roots
Silage and sweet potatocs 16 00
Potatoes 20 00

Wet beet pulp and roots 3200
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stock m aceordance with the custom of the locality during the portion
of the year when 1t 15 not grazed npon the national torest’’ ¢ s

In 1926, R B Clark, the superisor of the Rio Grande National
Forest, caleulated that the portion of the San Luis Valley using the
forest for grasing purposcs was commensurate for 30,254 head of
cattle and horses and 167,648 head of sheep The numbers approved
for admittance to the forest were 17,425 1 the former class and
168,091 m the latter The numbers applied for were somewhat larger
than the numbers approved These caleulations show that this por
tion of the valley can support from November 1 to May 1 or June 1,
nearly twice as many cattle and about the same number of sheep as
this forest has capacity for In Table 12, are given the converting
factors and feed requirements which served as a basis for these cal
culations

Sourcrs or Livestock FP'ECD —A summary of the number of live
stock 1n the five counties 1n wlich the San Luws Valley hes and the
sources of the feed required to sustain this livestock are given in
Table 13 This table 1s based upon the best information available
Much of the data, however, are of such nature that 1t cannot be de
termined precisely Moreover, the figures vary from year to vear
due to changing numbers of livestock, mnereases or decreases w yields
of crops and 1n grazing capacilies of ranges and changes 1n the aq
ministration of the National Forests The table 15 valuable, w spate
of needing revision every vear, in that it shows the relation of the
various sources of Innestoek feed to cach other The form and term:
nology of the table follow Circular 41, ‘‘Feed Resources, Eleven
Western States,”” of the Extension Service of the Umted States De
partment of Agrienlture’ Some explanation of terms is perhaps
destrable

““Ammal unit day’’ 15 a unit of measuiement designatimg the
amount of feed furmshed an arumal, as a cow or a horse, for a da
Tun order to place the varions kinds of livestoek on a comparable basis
as to feed requirements, 5 head of swine or 6 head of sheep, are con
sidered equivalent to 1 cow

The total number of amumal umit days was secured, 1 sections
A and B, by multiplying the number of animal units of each elass
by the number of days that thev were fed, as 16,133 horses and m..Jeg
multiphed by 365, the number of days they were fed 1n a year, gives
almost 5,900,000, the total number of animal unit days

b

In Seetion C ““anmmal unit days per acre per year’’ means the
number of days during the year that one acre of the various types of
pasture and range land will support 1 ecow, 1 horse 6 sheep or 5 pigs
The method of securing this figure 18 ‘‘by dividing the length of
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{e pasture season by the acres required to support a cow TFor ex
ample, 1 1t takes 40 acres 1o maintan a cow for 8 months the animal-
mit davs per acre wounld be 240 days divided by 40 or 6 days per
qre” ' The last column, ‘‘total animal wnit days’’ was obtained
fhen, by multiplymg the number of acres of each type of pasture or
mage by the amimal unit days per acre per year

Table 13 —Sources of Litestock Feed in Five Counties San Luis Valley 1925*
A Dced Reguirements

Number anmimal Days feed Total aﬁlmal
Rnd units required unit days
Borses and mules 16 133 365 5 900 000
Dary cattle & 903 365 3 200 000
Seof cattle 102 477 365 37 500 000
Feine 1800 365 650 000
Smne 7100 120 850 000
Seep and goats 34 000 365 12 400 000
Seep and goats 27 000 90 2 500 000
ws 197 413 2035 63 000 000
B Davs Fed ITarmested Crops -
— JR—
Horses and mules 16133 240 3 900 000
Datre cnttle § 003 275 2 500 000
Beet cattic 102 477 120 12 300 ¢00
§ene 1 800 240 400 000
fmoe 7100 120 800 000
Sheep 34 000 150 5 100 000
Sheer 27000
Totl 25 000 000
- C VASo;rccs r)t‘_}["\sture and RingeAFornge
Acres Percent Ammal unit Total animal Percentage
of total days per year umt days of total
area PO acre anmmal unst
days
Frm plowable 40 655 1 100 4900 000 13
Otber fum pasture 1160 000 28 151 17 400 000 47
dot farm Nanional Forest 1419 515 35 [ 8 500 000 2
Otber mon farm range 1483 483 36 414 6 700 000 18
T_ohlls 4112 656 100 38 000 000 100

*1his table 15 a compiation of ipformation from many sources Special ack
powledgeoment 1s duc Lugene Merritt of the Office of Cooperatine Fxtension Work
of the Umted States Department of Agriculture 1 H Summers I D Sonth and
other members of the extension service of the Colorado Agricultural College super
slsors of National Korests Chester Y ee and manv individuals 1n the San Luis Valley

Table 13 can be summarized rather briefly The total amount
of feed required, m the year 1925, for 197,418 animal units (16,133
horses and mules, 8,903 dairy cattle, 102,477 beef cattle, 44,500 swine
and 366,000 sheep and goats accordmmg to statistics for 1925) was
§3,000,000 amimal umt days Iarvested erops furmished 40 percent
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of this or 25,000,000 amimal umt days, pastures and ranges furnished
60 percent or 38,000,000 anmimal umt days This indicates, then, the
mportance of pastures and ranges, producing over half of the feed
required by livestock in these 5 counties

Section C, of the table, shows the relative umportance of the
various kinds of grazing land The kinds of pasture lands are given
m the order of greatest carrymmg capacities as shown in the third
column.  According to this column, the forage production per acre on
‘“other farm’’ pasture 1s only about one sixth, or 15 5 percent, of that
on plowable pasture This 1z because much of the plowable pasture
consists of irrigated pastures but the ‘‘other farm’’ pasture 1s largely
native range and meadowland belonging to the greasewood type
The National Forests provide only one seventeenth or 6 percent ag
much forage per acre as the plowable pasture and the ‘‘other non
farm’’ range one twenty second or only 4 § percent as much The low
vield in comparison with plowable pasture on the National For
ests is explained by a number of factors as the shorter growing sea
son, trees preventing grass growth and mnaccessibility of much of the
land due to rough topography (Figures 2 and 3) The relatively
low production per acre on the ‘“‘other non farm’’ range lying largely
in the low rabbitbrush snakeweed gramagrass, pinyon jumper and
sagebrush types, 15 largely due to lack of control and hac heen dis
cussed more fully above (see page 46)

The table showe that the non farm, which 1s non patented rang,
1and, furn.shes 40 percent and the farm or patented range and pas
ture land produces 60 percent of the total range and pasture forage
The area of the former 1s over twice as great as that of the latter
The very low efficieney of the ‘‘other non farm’’ range, furnishmg
only 18 percent of the total forage produced on ranges and pastures
while its area is 36 percent of the total, 1s strikingly brought out by
this table This low productivity 1s due to physical factors as low
precipitation and rapid drainage limiting the growth ot the forage
plants, especially gramagrass (see page 15), to the lack of regula
tion of grazing as shown in Tables 6 and 7 and to the destruction
caused by rodents

RANGE IMPROVEMENT

Discussion of methods for improving the range mav be sum
marized as the prineiples of giving the valuable plants opportunity
to grow and spread so they can produce forage, and of ehminating
undesirable plants Provision for the first usually brings about the
attainment of the second If the vegetation 1s so handled tnat the
plants are vigorous and reproducing themselves, those plants that
are best adapted to the site or hahitat will force out those that are
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less well adapted.i,. )n a badly overgrazed range the vegetation fre-
guently consists chicily of annual weeds. There is much bare ground.
Under conditions th.¢ give the vegetation a chance to grow and
spread, perennial weeils and grasses begin to appear. The amount of
bare soil decrecases. 1If suitable conditions are continued, perennial
grasses cover more and more of the soil. The weeds cannot endure
the competition of the grasses and ihey decrease rapidly in number.
The greatest amount of forage, largest percentage of ground cover
and the most palatable and nutritions feeds are usually produced by
this stage, largely because it is best suited to the environmental fac-
tors.

This prineiple applies especially to the low rabbitbrush-snake-
weed-gramagrass zone which falls largely in ‘‘other non-farm’’ pas-
ture, Table 13. As stated above, this type of range is very low in
productivity. It has been severely overgrazed due largely to lack of
control. If the vegetation is given a chance to grow, gramagrass
would increase in vigor. Since it is the plant best suited to the con-
ditions in this type as a whole, it would spread at the expense of
other less valuable plants. The forage production would increase
greatly. The first steps that must be taken in order to give the vege-
tation a chance are some sort of control or regulation of the state-
and federal-owned grazing land and the eradication of rodents.

Large areas are badly infested with prairie degs (Figure 16).
It has been demonstrated that 32 prairie dogs eat as much grass as
one sheep ® and that they have destroyed 80 to 100 percent of the
total annual forage production, preferring the most valuable range
grasses as gramagrass *>. On an area of 650,000 acres in southern
Arizona, occupied by more than 5,000,000 black-tail prairie dogs,
these pests were completely exterminated in 3 vears’® Taylor =
states that prairie-dog elimination from the range resulted in an in-
creased stand of palatable grasses and the disappearance of the pois-
onous pingue. The eradication of prairie dogs in the San Luis Valley
would inerease the forage production in all the types of vegetation
and increase greatly the number of total animal-unit days as given
in Table 13.

Grazing methods that give the forage plants a chance to become
vigorous would also improve the grazing capacity of the pinyon-jun-
iper zone where the trees are usually scattered, and of the grass open-
ings in the sagebrush and greasewood types. In these two latter
types. however, other methods are required, because the grasses can-
not usually displace the shrubs and cactus (Figures 2. 20, 22, 24).
There arc a few localities where grasses appear to be displacing grease-
wood but this is not common (Figure 9). Eradiecation of the shrubs
is usually followed by an increased stand of grasses. It would be
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feasible to sow tame forage plants resistant to alkali and a shallow
water-table on much of the greasewood land, after clearing and suit-
able preparation of the soil. Plants adapted to these conditions and
which are on the market are yellow sweet clover, slender wheat grass,
smooth brome grass, meadow fescue and redtop. Excellent forage
grasses, as wheat grass and gramagrass (Figure 21), increase in
abundance on areas that have been drained. Liowering of the water-
table gives the grasses an advantage over greasewood.

‘When sagebrush land has been cleared, wheat grasses, grama-
grass and other valuable range plants often increase rapidly if proper
grazing methods are used.

Important methods of range improvement are summarized below :

CONTROL OF (JRAZING ON STATE- AND FEDERAL-OWNED LAND.—
Some kind of regulation is necessary so that overgrazing, too early
grazing in the spring, ete., may be prevented, and so that the indi-
viduals who practice good methods may derive benefit from them.

ExXTERMINATION OF RoDENTS.—It has been estimated that rodents
¢onsume enough forage annually to support 1500 head of heef cattle®.
The entire valley should be treated as a unit and all agencies and
individuals concerned work together.

RANGE-MANAGEMENT METHODS ADAPTED TO THE REQUIREMENTS OF
Forace Prants WHENEVER PracTicaBre.—The numbers of stock
should be adjusted to the capacity of the range. The use of indicator
plants 1s an excellent way to determine the proper grazing capacity.
Important plants indicating overgrazing in the valley are prickly-
pear cactus, three-awn grass, snakeweed, pingue and other unpalatable
weeds and shrubs. Deferring the grazing in the spring, until the
grasses have made a good start, results in increased forage yields.
Rotation grazing gives the vegetation a chance to grow and increase
in vigor between grazing periods, giving higher yields and greater
carrving capacities, and thus paying for the additional cost and lahor
in a few vears. Good distribution of the stock prevents overgrazing
in spots. This is often attained by suitable salting and water devel-
opment. The grazing of the range by the class of stock that can best
utilize the kind of forage composing the vegetation is 1mportant and
the adjustment of grazing to seasons is another factor to consider.

Erapication oF Porsonous PLanTs.—Plants that may cause pois-
oning are greasewood, pingue, oak brush, locoweed, lupine and lark-
spur. Little damage is caused by the first three if there is sufficient
other feed available. Small areas badly infested with the three latter
should he cleared of the poisonous plants. However, when they are
scattered over large areas the most practical kind of control is the use
of grazing methods that will permit grasses to grow and thus hold the
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poisonous plants in check. This will reduce the danger in two ways.
The poisonous plants are usually much less attractive to stock if
there is other palatable feed available and they do not grow so well
when other forage plants are abundant.

NATURAL AND ARTIFICIAL REVEGETATION.—Grasses as a rule do
not thrive when growing in competition with shrubs or cacti. The
shrubs may prevent grass growth by shading, the cacti reduce the
soil moisture. If the shrubs and prickly pear cactus are eradicated,
the grasses become more vigorous and increase in density. This ap-
plies especially to the sagebrush and greasewood types in the San
Luis Valley. In the greasewood type, especially, there are many sites
where the seeding of certain tame pasture plants as yellow sweet
clover, slender wheat grass, smooth brome grass, meadow fescue and
redtop, would gretly increase the production of forage. Tame pas-
ture plants begin growth earlier than most native range plants. By
having more tame pastures it would be possible to defer grazing long-
er in the spring on the native ranges. Reseeding ranges, however, is
as a rule not successful unless the soil is prepared by plowing, disking
or harrowing so that there is a suitable seedbed.

LoweriNG THE WATER-TABLE—The seepage areas in parts of the
greasewood type are supporting inferior forage plants such as salt
grass and alkali sacaton. If the water-table were lowered, more valu-
able grasses as wheat grasses, gramagrass and others would replace
the less nutritious and palatable ones.

CONCLUSION

GreAsEwooD Tyre.—This type occupies most of the floor of the
San Luis Valley. As shown on the map (Figure 1) the boundaries of
this type coincide remarkably closely with the boundaries of the area
of flowing wells. In topography it i1s flat and the soil varies from
silt loams to clays, the latter occurring especially in the subsoil. Due
to poor drainage and execess water brought in by irrigation and flow-
ing artesian wells, the water-table is generally very shallow. This
has resulted in a concentration of alkali salts in the surface soil. Due
very likely to an increase In the size of the area with a shallow water-
table and acecumulation of alkali, the greasewood zone has increased in
extent about five times since 1869. Soil moisture and alkali are,
then, the dominating factors in determining the vegetation of this
type. The chief plants—greasewood, salt grass, alkali sacaton, west-
ern wheat grass, rabbitbrush and shadscale—are able to grow under
these conditions. They are also able to withstand the high evaporat-
ing power of the air caused by low humidity, rapid radiation and dry-
ing winds. The shortness of the frostless season, 97 to 119 days,
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atfects the vegetation by shortening the growing :.ason, thus reduc-
ing the amount of forage produced. .

The most valuable forage plant is western wheat grass. Alkali
sacaton and salt-grass are also very valuable if grazed closely. A
variety of other grasses and forbs (‘‘weeds’) are also important.
Greasewood and pingue may cause poisoning. especially of sheep.

A large variety of grasses, grass-like and broad-leaved plants,
are found in the natural meadows scattered throut the valley. The
total area of these meadows, in 1925, comprised about 109,000 acres
(Table 6). The composition of the meadows varies somewhat with
location. The chief plants are redtop, timothy, western wheat grass,
tufted annual drop-seed, squirrel-tail grass and a sush. The grazing
value of the meadows is high, as shown in Table 12. One and one-half
acres of uncut meadow wused for pasture, of which there are many,
or 9 acres of cutover meadow, are eal in feed velue to 1 ton of na-
tive hay, whereas 7 acres of the greasewood range (valley type of
natural pasture in {Table 12) are equal to 1 ton of native hay.

Most of the greasewood zone is patented grazing land (Table 6),
and fenced so that grazing may be controlled. In 1925, it produced
considerable more forage than the non-patented uncontrolled range
or the National Forest ranges (see Table 13, C). This is due partly
to control but also to the larger amount of soil moisture and the
longer growing season, permitting greater production of forage. Ac-
cording to Table 13, section C, the ‘“other farm’’ range (mostly grease-
wood type, ineluding grazed meadows) comprised 28 percent of the
total area of the 5 counties and furnished 47 percent of the total for-
age production. The National Forests, comprising 35 percent of the
area, furnished 22 percent of the forage, and the ‘‘other non-farm’’
range—unfenced, without grazing control, lying between the floor of
valley and National Forest boundaries as shown on map (Figure 1),
comprising 36 percent of the area—furnished only 18 percent of the
forage.

The method of range improvement that has most immediate ap-
plication to the greasewood type of vegetation is supplanting stands
of greasewood with grass. After eradication of the greasewood and
suitable preparation of the soil, various tame forage plants may he
sown. Tame forage plants that are hest adapted to grow in alka-
line water-saturated soils are slender wheat grass, meadow fescue,
redtop, yellow sweet clover and smooth brome grass. Other methods
of range improvement applicable to this type are the use of range
management methods, as deferred rotation grazing, that provide for
the requirements of the forage plants; eradication of poisonous plants
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wd rodents where they are troublesome, and lowering of the water
tble which will permit growth of better forage plants

Tatn Rasuisrusit sreasFwoop Tyre —This type, varving con
gierably 1 width s a transition zone between the greasewood and
fhe low 1abbathrush snakew eed gramagrass types It 1s characterized
Iy e mnture of tall rabbitbrush and greasewood in varying propor
tons  The soll contains less alkaly and the water table 1s deeper than
i the measevood type  Other environmental conditions are similar
Due to the better soil conditions, plants from higher sones are more
ghundast m this sone than in the greasewood  Sueh plants which are
whable for forage are gramagrass sand dropseed and Indian muil
Bt Most of thys tvpe falls into patented graang land 1 Table 6
grmto ‘other farm ' pasture in Table 13

Low RABBIBRUSTISSNAKDWELD-cRAMAGRASS Typr — This type
forms & cone varymg n width around the tall rabbitbrush grease
wood zone  In the southern part of the valley 1t 1v very extemsntie
The sl usually contaiming more or less gravel or rock, 1s well
dramed, free from alkah and limrted sn soil mowsture The annual
preeipitation 15 about 8 to 10 mches These dry conditions, mereased
gwewhat by Igh evaporation rates. account for the kmd of plant~
fund 1 this type  Gramagrass, particularly 1s able to grow under
seh condittons It grows rapidly when mosture 1s available, ma
ures seed rapilly and 1s able to endure drought for long periods by
pung wto dormant condition  The low species of rabbithrush and
smakeneed ave also drought remistant but require more moisture than
gamagrass  Other umportant species m this type are the muhlen
bagias. western wheat grass, dropseeds, three awn grass, pricklv pear
wetus and, winter fat  Due partly to lack of control. most of this
tipe has been considerably mjured by overgrazing The damage to
{he range 1s seen 1n the decrease m numbers of the most palatable
plants as western wheat grass, poreupine grass and winter fat and an
merease 1 unpalatable plants especiallv  prickly pear, three awn
grass, snakeweed, rabbitbrush and pingue

The area of this type mn the San Lwis Vallev includes a large
part of the total area of uncontrolled range or *‘other grazing land’’
m Table 6, comprismg a total of nearly one and ome half million
gres As shown 1 Table 8, the grazing eapacity 18 very low, re
qurig 9 acres per cow per month  According to Table 12, the forage
m 7 to 12 acred 15 considered equal to 1 ton of native hay and, as
gven m Table 13, seetion C, the ““other non farm’’ range, consisting
lmgeiv of this tvpe and comprising 36 percent of the total area of
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these 5 counties, contributes only 18 percent of the total range and
pasture forage

Range mmprovemeut of this large area 15 dependent first of all
upon control of grazing and upon the extermination of rodents  Simnee
the precipitation 1s not great and the soil moisture himited, 1t 1s es
pecially important that grazing methods adapted to the reguircments
of forage plants be nsed These methods must, first of all give the
grasses opportumty te grow when soll moisture and temperature
are smitable  Such methods are deferred and rotation grarzing, espe
cially deferring the grazing in the eaily part of the grow Mg season
The grasses 1n this zone cure on the ground forning excellent forage
when dry Excessive tramphng and too close grazing are also ver
mjurious  Artificial reseeding 1n this zone will usually not pay un
less more moisture 1s available thru irrigation

Saererustt Tyre —This type of vegetation 1s best developed and
most extensive 1n the southeastern part of thd San Lws Valley, ex
tending southward from Fort Garland It 1s also found to a limited
extent 1 the extreme northern end of the valley Typically 1t con
s1sts of a scattered stand of sagebrush, 2 to 5 feet tall Tall dense
sagebrush usnally grows on deep fertile so1l free from alkali  So1
moisture 1s avaiable for growth, at least 1n the deeper lavers, thruout
the summer Perhaps the hmited distmibution of sagebrush i the
valley may he explaned by these soil relations  As shown m TFigure
4, the precipitation 135 somewhat greater m this type than m the
greasewood  Other chmatic conditions as temperature and evaporat
ing power of the air are very sumilar to those 1n the greasewood type

Rabbitbrush and shadscale may also oeccur 1 places The most
mmportant forage grasses growing in openings between bushes, are
gramagrass, mountain muhlenbergia, June grass, western wheat grass
and porecupine grass Powsonous plants are pingue, lupine and loco
weed Over grazing 1s mdicated by an inerease 1n unpalatable plants,
espectally mountain sage, pingue and prickly pear

Most of the sagebrush ty pe 1s uncontrolled range falling mio the
““other non farm’’ class in Table 13 As discussed under the low
rabbitbrush snakeweed gramagrass type the forage product.on 1s
very Jow

The most applicable methods of range y»mprovement, mn thie type,
are control of grazing, eradication of rodents and poisenvas plants
and the replacement of sagebrush by grass The grasses cannot com
pete suceessfully with the sagebrush but if the brush s removed
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e prasses already on the ground will spread Seeding cleared areas
ttame grasses as slender wheat grass and smooth brome grass 1s, as
anile, not suecessful unless the sol 15 smitably prepared

Pivrov Jt Niver Tyre —This type of vegetation forms usually a
mrrow zone at an elevation of 8000 to 8500 feet outside of the low
mbbitbrust snakeweed gramagrass or sagebrush types In many
plees 1t oceurs on the upper portion of the alluvial fans  The soil
antatns considerable rock and the soil moisture supply 1s greater and
salable for a longer season than in the low rabbitbrush snakeweed
gramagrass type  Many streams arisimg higher in the mountains
find their wayv mto this sone and then the water sinks into the soil
The preciprtation 18 also greater than at lower elevations and the grow
1ng season 1s somewhat shorter

The pimyon jumper type 15 dominated by low scattered tiees,
mcth pinyons and occasional jurupers The most abundant grass 1s
grama but many other very valuable forage plants occur, as meuntain
moblenbergla western wheat grass, June grass, porcupine grass, Ari
wna fescue, blue grass, winter fat, goosefoots and wild geranium

The greater variety as well as the better growth of forage plants
i due chefly to mereased soil moisture  Plants growing in this zone
wported to cause poisoning are oak leaves under certain conditions,
leoweed, pingue, dogbane and larkspur  Overgrazing 1s mdicated
epecially by an mmerease 1n abundance of prickly pear cactus, three
¢vn grass, rabbithrush, snakeweed and tall groundsel and a decrease
m the abundance of palatable plants

The boundaries of the National Forests usually lie in this zone
 the grazing 1s under the regulation of the Forest Service The
Jower parts of thig type, outside of the National Forest boundares,
are chuefly non patented or uncontrolled range land similar 1n vege
tabon and grazing capacity to the low rabbitbrush snakeweed grama
grass type  Range improyement methods would be similar in the two

brpes
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