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Reseeding Desert

Grassland Ranges In
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Desert grassland before (above) and after (below i reseeding



Summary

Reseeding sites should be selected with care. 'Rather level land
with deep, fertile, medium -textured soils responds most readily to
reseeding. No reseeding is recommended where average annual rain-
fall is less than 11 inches.

Ranges that are to be reseeded should not support more than scat-
tered stands of mesquite, burroweed, cactus, annual weeds, or other
competitive species. If these are abundant, they should be con-
trolled prior to seeding operations. Reseeded areas should be readily
subject to managed grazing and should fit in well with the over -all
ranch management plan.

The best sites for reseeding are those with productive, medium -
textured soils, above 4,000 feet in elevation, and that receive 14 inches
or more rainfall annually. On these sites, Lehmann and Boer love -
grass are the best species to use. Lehmann is the easier to establish,
but Boer is more palatable and longer lived. Cotton top, black grama,
and blue grama can also be used but are more difficult to establish.
Weeping lovegrass and sideoats grama are suitable for the more moist
sites. Wilman lovegrass can be used where temperatures do not fall
below 10 degrees F.

On upland areas receiving less than 14 inches of rainfall Lehmann
lovegrass is the only species that can be generally recommended.
Boer lovegrass can be used on the more moist sites in this zone if
a good seedbed has been prepared. Wilman lovegrass can be used
in warm locations.

On swale or bottomland sites that receive runoff from adjacent
ranges, a wider choice of adapted species is available. Boer and Leh-
mann lovegrass, Johnsongrass, and blue panicum in particular are
recommended.

Reseeding success is much more certain if a good seedbed has
been prepared. Pitting to conserve moisture, followed by cultipacker-
seeding, has been the most consistently successful method. Ripping
and contour furrowing have given good results on fine -textured
bottomland soils.

Seeding should usually be done in May or June, just prior to the
summer rains.

Reseeded stands require good grazing management to produce
maximum forage and lasting soil protection. Seedings should be pro-
tected from grazing for one or two seasons until the young plants
become well established. They should then be grazed during the
period of greatest palatability and only to a degree consistent with
maintenance of plant vigor. The most desirable period of use will
vary with different species and with forage requirements on each
ranch.
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FOREWORD

This bulletin is based on studies and observations of the Rocky
Mountain Forest and Range Experiment Station, the Soil Conserva-
tion Service in cooperation with many Arizona ranchers, and the
Arizona Agricultural Experiment Station. The Arizona Agricultural
Extension Service assisted in many of the earlier plantings.

Information was obtained from plantings made by many indi-
viduals. The contributions of Joel E. Fletcher and A. R. Swanson
of the Soil Conservation Service, George E. Glendening of the South-
western Forest and Range Experiment Station, Robert A. Darrow
of the Arizona Agricultural Experiment Station, and Clarence Kinkor
of the U. S. Bureau of Indian Affairs deserve special acknowledge-
ment. The help of many ranchers on whose land many of the trial
plantings were made is also appreciated.

C. Kenneth Pearse of the Southwestern Forest and Range Experi-
ment Station, Charles G. Marshall of the Soil Conservation Service,
and Dr. W. S. Phillips of the University of Arizona critically reviewed
and made helpful suggestions on the manuscript.
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Figure 1.- Southeastern Arizona, showing desert grassland and representative test plantings.



Reseeding Desert Grassland Ranges
In Southern Arizona

By Darwin Anderson,' Louis P. Hamilton,2
Hudson G. Reynolds,3 and Robert R. Humphrey'

INTRODUCTION

RESEEDING; WHERE AND WHEN

Many southern Arizona desert- grassland ranges are producing
much less forage than they could and should. The productivity of
many of these range lands can be restored practically and economic-
ally by artificial reseeding with adapted forage plants. In some in-
stances, reseeding has quadrupled forage yields, providing a more
adequate ration for livestock and greater income from the ranching
operation. Reseeding, however, is an expensive operation and should
be attempted only where there is real need and opportunity for im-
provement, and where chances for success are good. Reseeding is
not a substitute for good grazing management and should not be
used where the remnants of good forage plants can be increased by
good management within a reasonable length of time.

PERENNIALS ARE MORE DEPENDABLE THAN ANNUALS

Grasses that green up earlier in the spring than the common native
species and that stay green later in the fall or that cure well can be
used for reseeding. The grazing season can thus be lengthened and
the usefulness and productivity of the range as a whole improved.
On ranges that now support only seasonal annuals and short-lived
perennials current rainfall largely determines whether forage pro-
duction will be fairly good, or will amount to practically nothing.
When annuals fail to grow, the unprotected soil is exposed to severe
erosion, and water that should be absorbed and used to produce
forage is lost as runoff. Reseeding such ranges to adapted perennial
grasses will not only increase and stabilize forage production but
will also reduce soil and water losses.

THE DESERT GRASSLAND IS SEMIARID

The desert grassland of southern Arizona lies between the shrub
desert of the low elevations and the higher country where grass
gives way to oak or other woodland or shrub types ( Fig. 1) . Ele-
vations range from about 2,000 to 5,000 feet. Topography varies
from level plains to low rolling hills. The outwash slopes, in particu-
lar, may often be crossed by dry washes.

'Plant Materials Technician, U. S. Department of Agriculture, Soil Conservation
Service, Tucson, Arizona.

2Manager, University of Arizona Plant Materials Center, Tucson, Arizona.
3Range Conservationist, U. S. Department of Agriculture, Rocky Mountain Forest
and Range Experiment Station, Tempe, Arizona.

4Professor of Range Management, University of Arizona, Tucson, Arizona.



The desert grassland climate is characterized by low and uncertain
rainfall and high evaporation. Average annual precipitation ranges
from 8 inches at the lower elevations to about 18 inches at the higher,
and falls during two distinct periods. The summer rains in July,
August, and September account for approximately half of the yearly
total and fall is scattered, locally intense, and short -lived thunder-
storms. The winter precipitation occurs as widespread, gentle storms,
which may include snow at the higher elevations. The spring drought
is usually more intense than the fall dry period. About four years in
ten receive less than 75 per cent of the average annual precipitation.

Temperatures higher than 100 degrees F. are often recorded dur-
ing June, July, and August. During most winters temperatures at
the higher elevations drop to 5 degrees to 10 degrees F., and occa-
sionally they reach zero. At the lower elevations in the southern parts
of the area, temperatures seldom get as low as 10 degrees or 15 de-
grees F.

DESERT GRASSLAND IS POTENTIALLY PRODUCTIVE

Most of the desert grassland soils can support a good growth of
productive forage grasses. The soils are highly variable in depth,
texture, and in their ability to absorb water and make it available
for plant growth. On the upper slopes and ridges the soils tend to
be rocky or sandy and are rather shallow. When underlain by a
clay subsoil, however, such soils are well suited to growing perennial
grasses. On the lower slopes and bottom lands, soils are heavier in
texture. In the swales and flood flats, in particular, they are fre-
quently very fine textured and absorb water slowly. They retain
moisture well and can be highly productive.

VEGETATION IN THE DESERT GRASSLAND
HAS CHANGED SINCE WHITE SETTLEMENT

Most of the desert -grassland vegetation has suffered a widespread
change since the time of settlement. At elevations of from 3,500 to
5,000 feet the plant cover originally consisted in large part of mixed
stands of desirable long -lived grasses. Some of the principal species
were blue, hairy, and sideoats grama, curly mesquite, and plains
lovegrass.5 Many other grasses were present in lesser amounts and
the cover was fairly dense. On many ranges the original grasses have
been largely replaced by short -lived or less productive grasses, such
as Rothrock grama and annuals. Undesirable shrubs such as mesquite,
snakeweed and burroweed formerly occurred in only scattered stands
but these have increased until they now dominate many desert -
grassland ranges. As these shrubs have increased, the valuable for-
age grasses have decreased and grazing values have declined.

At elevations from 2,000 to 3,500 feet desert -grassland ranges orig-
inally supported fairly dense stands of black grama, cottontop, bush
muhly, tobosa and other grasses, together with a considerable scat-
tering of shrubby species such as mesquite, paloverde, cacti and
burroweed. On even more of an extensive scale than at the higher

5Common and botanical names of all plants mentioned in the text are arranged
alphabetically by common names on page 31.
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elevations, shrubby species have increased and Rothrock grama and
annual grasses have largely replaced more desirable forage plants.
With further depletion, these low -elevation ranges will support only
shrubs with an understory of annual grasses such as needle grama
and sixweeks threeawn.

FACTORS TO CONSIDER IN RESEEDING

CHOOSE THE BEST SITE

Research and experience have shown that many factors should
be considered in choosing sites for reseeding. Most important of
these are:

1. Local climate and soil.
2. Existing vegetation.
3. Grazing management after seeding.
Climate and soil. -Desert grasslands on which reseeding is under-

taken should have an average annual rainfall of at least 11 inches;
an exception to this may be made in swales where rainfall is supple-
mented by runoff from higher ground. Where average precipitation
is slightly less than 11 inches, stands of grass may be established
in favorable years, but present knowledge of seeding techniques and
a lack of suitable grasses make success in these sites doubtful. Even
on the most favorable sites, where mean-annual precipitation is 11
inches or more, failures must be expected in drought years.

The best stands of grass are usually obtained on the deeper, more
permeable soils of medium texture and with good water -holding
capacity. Shallow soils should be avoided because they cannot store
enough water to carry the plants through dry periods. Coarse, sandy
soils are not favorable for reseeding unless they are underlain by
a clay layer that will retain moisture. In loose fluffy soils it is difficult
to keep from covering seed too deeply; excessively rocky soils inter-
fere with cultural and planting machinery. Soils of heavy texture,
especially the heavy clays found in swales and flood flats, absorb water
so slowly that cultivation to loosen the surface, and pitting or ripping
to hold moisture, are usually necessary to make reseeding successful.
A rather level, smooth terrain is highly desirable because of the ease
of equipment operation and the better opportunity for holding rain
where it falls.

Existing vegetation. -The type and density of vegetation growing
on an area indicate the ability of that area to grow forage. Ranges
capable of high forage production usually support a dense, vigorous
plant cover, even though the kinds of plants present may be un-
desirable. On the other hand, ranges that support a sparse plant
cover are poor reseeding sites unless it is known that recent disturb-
ance, excessive grazing or drought has caused the poor cover.

Certain plants can be used to indicate where reseeding should be
successful and where it should not be attempted. Thus, mesquite
and burroweed generally grow on ranges that previously supported
grass and that offer good possibilities for reseeding. Saguaro, palo-
verde, bursage and ironwood, on the other hand, are some of the
plants that indicate ranges which, because of aridity or droughty soils,
are unsuited to reseeding by methods now available.

RESEEDING DESERT GRASSLAND RANGES 9



Dense stands of established vegetation compete for moisture with
grass seedlings. Vegetation of this sort should usually be partly or
completely removed before reseeding is attempted. Thus, where
mesquites exceed fifteen to twenty -five trees per acre they should be
eradicated or at least thinned. Similarly, reseeding should not be at-
tempted without reducing burroweed where this worthless shrub is
one of the principal range plants. When shrubs are controlled by
mechanical means such as bulldozing or chaining, the loosening of
the soil and shading of the ground by the uprooted brush favors
grass establishment.

Competition for moisture between young reseeded grasses and such
summer annuals as needle grama, sixweeks threeawn, and feather
fingergrass, can be severe. However, light stands of these annuals
or of burroweed or snakeweed do not offer serious competition.
Both burroweed and snakeweed are frequently thinned during the
planting operation. An economical method of controlling competing
vegetation has not yet been developed. Consequently, heavily in-
fested ranges should be reseeded only after the more favorable sites
have been utilized .

On ranges infested with cholla and pricklypear cacti, reseeding
may be inadvisable because the cactus joints are readily dislodged
and spread. Many of these joints take root and thus spread or thicken
the stand.

Reseeding is seldom justified on ranges with a fair remnant of
desirable grasses because recovery can be obtained most economically
by improved management practices, aided by shrub control where
necessary. Local County Agricultural Agents should be consulted
for specific noxious -plant- control methods.

Grazing management after seeding.- Reseeding should be restricted
to ranges that can be protected from grazing while the young plants
are becoming established. The over -all management plan on the
ranch should provide for the integrated use of reseeded portions.
Reseeding a small part of a pasture seldom proves satisfactory. Even
though there may be an abundance of palatable native grasses on
the unseeded portion, livestock will often concentrate on the young
and tender grasses.

Moderate numbers of rabbits or other rodents need not prevent
reseeding. Areas heavily infested with these animals, on the other
hand, should not be reseeded until at least a moderate degree of
control has been obtained

RESEEDING SITES AND ADAPTED SPECIES

Desert grassland ranges suited to reseeding are classified here on
a basis of vegetation and topographic location: (1) favorable up-
lands, (2) less favorable uplands and (3) swales or bottom lands.
Growing conditions on these three kinds of sites differ widely. Re-
sponses of over 100 species and strains of grasses tested at over ninety
locations throughout the desert grassland have provided much valu-
able information on the species best adapted for reseeding each kind
of site.

10 ARIZONA EXPERIMENT STATION BULLETIN 249



(R. R. Humphrey Photo )

PLATE 1. -A favorable upland site suitable for reseeding. Rainfall averages
about 14 inches per year. The mesquite stand is scattered and there is only a
thin remnant of desirable grasses. The soil is a sandy loam more than 30 .
inches deep.

FAVORABLE UPLANDS OFFER. BEST OPPORTUNITIES
FOR RESEEDING

Sites classified as favorable uplands lie at elevations above 4,000
feet and have an average annual rainfall of more than 14 inches...
Specific sites to reseed within this broad zone should be selected
on the basis of the principles, of site selection given in the preceding
pages. Conditions for reseeding are good where shrubs are not dense
enough to offer undue competition, and where there is only a scat -.
tered remnant of blue, black, or other gramas, threeawn grasses, or
other desirable species (Pl. I) . Soils should be generally favorable
for plant growth, i.e. more than 2 feet in depth and of medium tex-
t-are to aid in absorbing and retaining. moisture.

GRASSES GENERALLY RECOMMENDED
FOR. A WIDE VÁRIETY OF CONDITIONS

Two species recommended for reseeding favorable upland sites
are adapted to a wide .variety of conditions. These are Boer love-
grass and Lehmann lov'egrass.6 These two South. African bunch-
grasses have given good or excellent results in most trials. They grow
well on many soils, but do best on sandy loams. Lehmann lovegrass
is the easier of the two to establish and more drought resistant in
the seedling stage; Boer lovegrass is drought resistant when once

6The plants recommended in this bulletin and others that have been tested are
discussed in Appendices A and B.

RESEEDING DESERT GRASSLAND RANGES 11



established and is longer lived than Lehmann. Boer lovegrass will
tolerate temperatures as low as 5 degrees below zero; Lehmann love -
grass will stand only occasional zero weather.

GRASSES RECOMMENDED FOR RESTRICTED USE

Other species suitable for planting at many locations have certain
limitations that restrict their usefulness. The principal grasses in this
group are black grama, blue grama, cottontop, weeping lovegrass,
and Wilman lovegrass. Although sand dropseed and spike dropseed

(U. S. Forest Service, Photos )

PLATE II.- Upper, A less favorable upland site suited to reseeding. Vegetation
is sparse and consists mainly of mesquite and burroweed. The soil is a deep
sandy loam. Lower, Same area after shrub control and reseeding to Lehmann
lovegrass.

12 ARIZONA EXPERIMENT STATION BULLETIN 249



are widely adapted and have produced some satisfactory reseeded
stands, establishment of the stands has been slow. Good seedings
of Halls panicum have been obtained Because results with plains
bristle grass have been variable, this grass is not generally recom-
mended. Seed of sideoats grama is available commercially, and this
grass is recommended for use under favorable soil and moisture
conditions.

RESEEDING IS PRACTICAL ON SOME
OF THE LESS FAVORABLE UPLAND SITES

Uplands below 4,000 feet in elevation which receive an average
annual rainfall of 11 to 14 inches provide more severe growing con-
ditions than higher elevations. Within this zone there are many
deteriorated lands on which reseeding is practical (Pl. II) . Some areas
with moderately deep and fertile soils are almost bare of vegetation
or support only scattered stands of inferior forage grasses such as
Rothrock grama, needle grama, and sixweeks threeawn. Others sup-
port little except shrubs such as mesquite, cholla cactus or burroweed.

Good to excellent stands of Lehmann lovegrass have been ob-
tained consistently on this type of range land. This is, however, the
only species that can be recommended generally for planting on the
less favorable upland sites. This grass has been widely tested and
has been used successfully in many large -scale plantings. The suc-
cess of Lehmann lovegrass in the lower rainfall areas is due largely
to its ability to germinate quickly under only moderately favorable
moisture conditions and to thicken through natural reseeding.

The other grasses that have shown promise in field trial plantings
on the less favorable upland sites are Boer lovegrass, cottontop, Wil-
man lovegrass, tanglehead, bunch woolly fingergrass, sand and spike
dropseed and black grama.

BOTTOMLAND SITES ARE OFTEN SUITED TO RESEEDING

Bottomland sites which receive runoff water from adjacent higher
land can often be effectively reseeded. The amount of rain that falls
directly on the site is less important than the amount of runoff re-
ceived from the drainage area. Bottomlands may be long, rather
narrow, drainage ways usually called "swales "; or extensive, essen-
tially level areas, called "flood flats." Many of these sites in the upper
desert grassland were once farmed and are now no longer cultivated.

Bottomlands should not be reseeded unless they support no more
than scattered remnants of the original grasses such as tobosa, saca-
ton, cane beardgrass, vine mesquite, cottontop, threeawns, or gramas
(Pl. III) . They may support an open stand of mesquite, burroweed,
or chamiza. Swales or flood flats that support a thick stand of such
annuals as careless weed or feather fingergrass are also well suited
for reseeding, but only after these weeds have been controlled.

The bottomland sites best suited for reseeding are gently sloping
with no gullies or eroded drainage channels. Soils are coarse enough
to permit flood waters to penetrate to a depth of a foot or more. On
soils too fine textured to permit this penetration, ripping or other
preparatory measures should be used. Swales that have been gullied
or that have very fine- textured soils are difficult to reseed.

RESEEDING DESERT GRASSLAND RANGES 13



( Soil Conservation Service Research Photo )

PLATE III. -A typical flood flat. This area receives considerable runoff from
the surrounding slopes. There is only a remnant of the former stand of sacaton
and the vegetation consists of a scattered stand of burroweed and fluffgrass.

Areas disturbed in constructing stock tanks or other developments
are particularly well suited for reseeding sites. They should be seeded
before rains pack the soil or produce a new crop of competing weeds.

Five grasses can be established easily on most bottomland sites.
Boer, Wilm;an, and Lehmann lovegrass can be depended on to pro-
duce satisfactory stands where flooding is limited. Johnsongrass and
blue panicum require flooding at least once during most years. Where
silt deposition is a problem Johnsongrass is the only species that may
become established. A number of other species have been seeded
successfully but usually only on the better sites or where moisture
conditions were exceptionally favorable. These less -widely adapted
species are Turkestan and King Ranch bluestem, cane beardgrass,
blue and sideoats grama, weeping lovegrass and chamiza.

METHODS AND EQUIPMENT
FOR SEEDBED PREPARATION

Some preparatory soil treatment before seeding is essential for
satisfactory establishment and growth of most reseeded species. Al-
though good stands of some small- seeded grasses such as Lehmann
lovegrass have been obtained on permeable soils by broadcasting
the seed on unprepared ground, the possibility of success is greater
if steps are taken to favor the young seedlings. Reducing dense
stands of competing vegetation is also essential.

14 ARIZONA EXPERIMENT STATION BULLETIN 249



( Soil Conservation Service Research Photo )

PLATE IV. -The pitting disk leaves the soil with a rough, waffle -like surface
that retains moisture.

The probability of obtaining successful stands in the desert grass-
land is increased by cultivating the soil to increase moisture pene-
tration. This is especially necessary on denuded, heavy clay soils
where runoff losses would otherwise be heavy. Several methods of
conserving moisture, each of which has specific adaptations and limi-
tations, have been used.

PITTING, AN EFFECTIVE METHOD OF WATER CONSERVATION

Several common farm implements have been modified for pitting
range land. Land prepared by pitting is left with a series of stag-
gered pits or basins dug in otherwise undisturbed soil (Pl. IV) . The
pits are 4 to 8 inches deep, 8 to 12 inches wide, 24 to 30 inches long,
and spaced 18 inches apart. The pitting operation leaves the soil
with a rough wafflelike appearance that is highly effective in retain-
ing moisture on a wide range of soil types.

The one -way or Wheatland plow is most readily adapted for pit-
ting by using either of two modifications, the eccentric disk or the
cutoff disk. The eccentric disk modification is accomplished by re-
placing all the regular disks with half as many special eccentric disks
(Pl. V) . These replacement disks have the gang -bolt holes 2 inches
off center. These special disks may be obtained from some Wheat-
land plow dealers. They also may be constructed in local shops from
the regular disks by cutting a hole 2 inches off center. The disk ar-
rangement on the line shaft starting from the rear of the gang -bolt
is as follows: first disk, long side down; second disk, replaced by

RESEEDING DESERT GRASSLAND RANGES 15



( Soil Conservation Service Research Photo )

PLATE V.- Eccentric disk modification of the one -way plow. Note that every
other disk has been replaced by a spacer washer and that the disks are staggered.

spacer washer; third disk, long side up; fourth disk, replaced by
spacer washer; fifth disk, long side down; continuing in this man-
ner until all of the disks are mounted. In operation the eccentric
disks are alternately in and out of the ground and produce a series
of staggered pits or basins.

In the cutoff pitting disk, the modification is accomplished by cut-
ting the disks themselves. Almost half of each disk is cut off with a
cutting torch (Pl. VI) . The cut disks are mounted on the line shaft
as follows: first disk, cut surface up; second disk, replaced by spacer
washer; third disk, cut surface down; fourth disk, replaced by spacer
washer; fifth disk, cut surface up; and so on until all disks are mounted
on the line shaft. A large 10 -foot wheel -mounted Wheatland plow
with 26 -inch cutoff disks is recommended for range reseeding work.
With this size and type of equipment extensive acreages can be cov-
ered rapidly and large and effective pits can be made.

Another type of pitting disk can be made by modifying a heavy -
duty offset disk. This is done by removing all except the two disks
on either end of each of the two axles comprising the front gang of
the disk. Depth flanges are welded to the sides of these four remain-
ing disks so they cannot penetrate the soil more than 11/2 inches.
The disks comprising the rear gang are all removed and half of them
are cut with a torch so they are egg -shaped or eccentric. It is im-
portant that the cut sides be rounded so they will maintain contact

16 ARIZONA EXPERIMENT STATION BULLETIN 249



YL.ATE VI.-Cutoff

( Soil Conservation Service Research Photo )

disk modification. Insert, method of cutting disk.

the ground at all times. This is necessary to insure smooth opra-
tion of the two short axles on which the disks are mounted. The egg-
shaped disks are mounted on the axles as follows : first disk, long
side down; second disk, replaced by spacer washer; third disk,
long side up, and so on until all disks are mounted. This type of
equipment does a fair job of pitting, but regulation of depth of teat
ì?ient on various types of soil is more difficult than with the modified
Wheatland plows.

Pitting is recommended for range reseeding because land can be
treated rapidly, economically, and effectively. This treatment re-
quires only moderate amounts of power and it is necessary to operate
only approximately on contour. Water is trapped evenly over the area
on which it falls. As only about one -third of the soil in the treated
area is disturbed, a desirable combination of water retention and firm
seedbed is obtained. About one -third of the competing vegetation
is destroyed. In addition, the soil scooped out of the pits covers an-
nual grass and weed seeds deep enough to reduce emergence of
seedlings, thus affording a fair degree of control of these species.
The limitations of pitting are that it is not feasible on moderately
rocky soils. It is not recommended on slopes of more than 8 per cent
because of the probability of causing gullying.
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RIPPING EFFECTIVE IN
CONSERVING MOISTURE AND PRODUCING FORAGE

Ripping or subsoiling is done with heavy ruggedly -built imple-
ments powered by large crawler tractors. For this reason some
ranchers hire the work done by earth -moving' contractors. The rip-
per consists of two wheels supporting a heavy tool bar on which two
or three large prongs or teeth are mounted 3 to 5 feet apart. These
teeth penetrate and fracture the soil to a depth of 14 to 18 inches.
Heavy, compacted soils are broken into large clods that provide
numerous crevices in which runoff water can enter and be stored.
Because more or less distinct furrows are made, ripping should be
done on the contour.

Ripping is especially useful, and frequently is a prerequisite to
success, on waterspreading or diversion areas with heavy soils that
receive considerable runoff. Even where the surface soil is loose,
ripping may be desirable to break up compacted clay layers in the
subsoil. Ripping can often be used on range land that is too rocky
for satisfactory pitting -disk operation. Ripping is an expensive prac-
tice because of the heavy equipment required. For this reason, range
lands often are ripped in contour strips with 30- to 50 -feet spacing
between each strip, which results in treating only about one -third
of the total area. Lehmann lovegrass, seeded only on the ripped area,
may form a solid cover on the intervening strips in about five years.

CONTOUR FURROWING CAN BE DONE
WITH MANY TYPES OF EQUIPMENT

Contour furrowing is a rather general term that includes treatments
ranging from widely spaced large furrows 12 inches deep and 18 inches
wide to small, closely spaced, shallow furrows 3 to 4 inches deep
and 6 inches wide. Contour furrowing requires careful engineering
and rather smooth terrain to ensure operation of contouring equip-
ment on the level; otherwise water will overtop the furrows at low
points and cause serious gullies. It is essential to control runoff from
above the seeded area or to begin pitting or furrowing at the head
of the slope. Otherwise, if heavy rains occur water will accumulate
and wash out the planting below.

Large furrows are commonly used on heavy soils where runoff is
high (Pl. III) . These furrows can be constructed by using a ripper
with lister shovels attached to the shanks, or by using large plows
or road graders. As furrows of this sort are capable of storing large
amounts of water, they have an effect similar to that obtained by
ripping. Because their construction requires that considerable amounts
of dirt be moved, large furrows are rather costly.

Small, closely spaced furrows are commonly used on the more
permeable upland soils where runoff is light. Small furrows can be
constructed by using a small plow or an ordinary farm lister equipped
with shovels. Implements of this type can be used only in rock -free
areas.

Interrupted contour furrows are used to prevent water running to
the low places when furrows are slightly off contour. The furrows
are interupted at intervals of 6 to 8 feet by check dams. These may
be constructed by raising the lister shovels out of the ground, al-
though this throws considerable strain on the lift mechanism.
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An experimental pitting disk made at the University of Arizona
Plant Materials Center (formerly the Soil Conservation Nursery),

produces elongated basins or pits that effectively retain moisture
(Pl. VII) . This pitting disk is built around a tool bar towed by but
not rigidly attached to the tractor, thus preventing breakage from
side movement behind the tractor. Two 30 -inch reinforced border -
ridging plows facing outward are clamped to the tool bar to permit
desired spacing between parallel rows of pits. A toothed bull wheel
of about 6 -inch minimum width for use in sandy soils is suspended
on an axle between the plow disks. This axle or some form of re-
inforcement is needed to hold the disks apart as side draft would
otherwise bend the arms. A 7 -inch hump on one side of the bull
wheel lifts both disks out of the ground at 5 -foot intervals. Gauge
wheels attached to the tool bar ahead of the disks permit necessary
depth adjustment according to the type of soil.

The pits produced by this machine can be varied from 3 to 7
inches in depth. Competition of annual grasses and Russian thistle
growing between the pits has been determined a major factor in
loss of stands. Reduction of these annuals is accomplished on every
other strip between pits as the soil thrown out by the disks covers
the annual seed next to the pits. The surface of the undisturbed area
which passes between the disks must be cleared by blading or some
similar device.

Preliminary trials have shown that fertilizer gives a boost to the
seedlings. This may mean the difference between success and failure
as only the better developed seedlings are able to withstand the graz-
ing of rodents and the rigors of the spring and early summer dry
period. Experiments are in progress to determine fertilizer practices
which can generally be recommended. Rates and kinds can be ex-
pected to vary from soil to soil.

MULCHING CONSERVES SOIL MOISTURE

Mulching, or covering the surface of the soil with litter or trash,
is useful in preparing for reseeding. This practice helps to retain
soil moisture, aids germination, and protects young seedlings from
drying winds. The mulch material is not incorporated in the soil,
but is allowed to remain on the surface. Unfortunately, mulching
is so costly that it can be applied only on limited range or watershed
areas. Test plantings have shown such definite benefits from mulch-
ing that its wider use and study are justified.

Straw, brush, and other native plant residues are the most com-
monly available mulching materials. Burroweed tops or mesquite
and paloverde limbs, which may be available as a result of mechani-
cal shrub control, should always be spread over the reseeded area
rather than burned. Such brush mulches not only aid in early estab-
lishment of seedlings; they also protect the young plants from rab-
bit grazing.

Hay of adapted grasses may be cut at seed maturity and used as
a combination mulch and seed source. When commercial seed of
native species is not available for small -scale planting, a seed -hay
mulch is useful. The hay should be cut when seed of the desired
grasses is maturing. After curing, it should be stored until the follow-
ing June. This cured hay should be spread uniformly to a depth of
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( University of Arizona Photo )

PLATE VII. -Improved pitting disk and type of pits dug with this equipment.

an inch or so over the area to be seeded, preferably on a prepared
seedbed, and lightly disked in. Cottontop, tanglehead and cane beard -
grass have been successfully planted by this method.

PLANTING METHODS AND EQUIPMENT

SEEDS SHOULD BE COVERED

Covering seed with soil protects the seed from blowing or washing
away and from loss by birds, rodents, and insects. This practice also
places the seed where soil moisture is more favorable for germina-
tion. The correct planting depth varies with the species; large -seeded
grasses such as Johnsongrass should be planted deeper than small-
seeded ones such as the lovegrasses. It is difficult, however, to des-
ignate any particular depth as the optimum, even for a given species,
because of wide variations in weather from year to year. When rains
are ample and frequent, shallow planting gives best germination and
emergence; when rains occur infrequently, seeds planted at greater
depths do not dry out so rapidly and there is greater probability of
obtaining good stands. For this reason, seed coverage ranging from
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one- eighth inch to one inch will give satisfactory stands more con-
sistently than will any one planting depth. When planted at various
depths, at least some of the seeds are in a favorable position to germ-
inate under the weather conditions that may prevail.

SEED SHOULD BE PLANTED AT THE PROPER TIME

Successful reseeding in the desert grassland depends in large part
on time of planting. May and June are usually the best months for
planting. Seed planted during these months remains in the ground
with little loss until the beginning of the summer rains. The summer
rainy season provides the longest period of the year when moisture
and temperature are favorable for germination and establishment.
Seedings made after the summer rains have started have usually
failed to establish satisfactory stands. Plantings made during the
winter and early spring may produce poor stands because, although
rains may be sufficient to germinate the seed, they are seldom ade-
quate to keep the seedlings alive until they become established. Fre-
quently, however, winter- or spring -planted seed remains in the soil
and germinates during the next summer rainy season.

Fall or winter plantings are not recommended in the desert grass-
land because of the uncertainty of obtaining sufficient rainfall. Even
though cool- season forage plants, such as crested wheatgrass or al-
falfa may germinate and even make good growth in the occasional
years when winter and spring rains are favorable, these species can
seldom endure the long spring droughts that characterize the desert
grassland. Filáree, small grains, or other winter annuals may make
a good forage crop if planted in the fall of some years, but because
of the uncertain rainfall they are not recommended.

SEED SHOULD BE PLANTED AT THE CORRECT RATE

The amount of seed to plant varies somewhat with species, type
of seedbed preparation, and method of planting. The recommended
rate per acre for planting pure stands of the principal recommended
species with the cultipacker seeder follows:

Bluestem, turkestan 3 lb. clean seed and hammer -
milled seed in the hulls

Chamiza 20 lb. winged seed
10 lb. dewinged seed

Cottontop 5 lb. hammermilled seed in
the hulls

Grama, black 10 lb. recleaned seed
Grama, blue 8 lb. commercial seed
Fingergrass, bunch woolly 3 lb. hammermilled seed in

the hulls
Johnsongrass 15 lb. commercial seed
Lovegrass, Boer 132 lb. commercial seed
Lovegrass, Lehmann 1 lb. commercial seed
Lovegrass, weeping 2 lb. commercial seed
Lovegrass, Wilman 2 lb. commercial seed
Panicum, blue 3 lb. commercial seed

RESEEDING DESERT GRASSLAND RANGES 21



( Soil Conservation Service Research Photo )

PLATE VIII. -A cultipacker- seeder constructed by realigning two sets of rollers
and mounting seed hoppers so that the seed falls between the rollers.

Planting on a loose seedbed such as is provided by ripped furrows
requires one -third more seed than when the cultipacker seeder is
used. Broadcasting without covering or packing following seeding
requires 50 per cent more seed than seedings made with the culti-
packer seeder.

Various types of seed boxes and hoppers are available for mount-
ing on Wheatland plows, heavy disks, rippers, and other implements
used in preparing the ground for reseeding. These make it possible
to complete the reseeding job in one operation. When seed is broad-
cast on a fresh, cloddy seedbed, soil sloughing usually provides ample
seed coverage. In fact, much seed of small -seeded species, such as
the lovegrasses, may be covered too deeply by broadcasting on loose
soil at the time of ripping or pitting.

THE CULTIPACKER SEEDER
AN EFFICIENT GRASS -SEED PLANTER

The cultipacker seeder (Pl. VIII) firms the seedbed, distributes
seed evenly, and covers it at depths that vary from the surface to 1
inch. Cultipacker seeders are available commercially or they can be
assembled in any well -equipped shop. The basic unit is a tandem
cultipacker or land pulverizer. The rear set of rollers is shifted 2
inches to the side so they will run in the same track as the front
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rollers. Hoppers of the type used for planting vegetables or cotton
seed are mounted on the cultipacker frame in such a way as to allow
the seed to drop between the two sets of rollers. The seed falls into
the shallow groove made by the first roller and is lightly pressed in
and covered by the rear roller. The feed mechanism is powered by
a sprocket- and -chain drive attached to the axle of one set of rollers.
Single -bank cultipackers with seed hoppers mounted to drop the
seed in front of the rollers are also suitable with loose rings. A culti-
packer has the distinct advantage of pressing the seed into the bot-
tom of the pits as the rings follow the contour of the ground.

The pitting disk and cultipacker- seeder make efficient companion
units that provide for moisture conservation, prepare a firm seedbed
and plant at varying depths in a single operation. The unit is eco-
nomical to operate since the two implements may be pulled by a
small track -type or a two -plow wheel -type tractor.

MANAGING RESEEDED STANDS

CONTROL RODENTS, ANTS AND GRASSHOPPERS

Rabbits, kangaroo rats, mice, grasshoppers, ants, and other pests
are always present on desert grassland ranges and may concentrate
on new plantings or increase in a short period of time enough to
kill most of the young plants. New seedings should be watched care-
fully and if damage is excessive, control measures should be taken
promptly. Many rodents and grasshoppers can be controlled effec-
tively by poison baits and some of the newer insecticides are prom-
ising for controlling ants on range lands. County Agricultural Agents
should be consulted for advice and guidance on planning and con-
ducting pest control work.

DO NOT GRAZE TOO SOON

Grass on newly seeded areas should be well established before
being grazed. Most species can be grazed safely after the second
growing season. This is usually about sixteen months after planting.
Slower developing grasses, such as black grama, may require a longer
period of protection. A good rule is to keep livestock off newly
seeded ranges until the crowns of young plants are one inch in
diameter or the first seed crop has been produced.

GRAZE CONSERVATIVELY

Established stands should be grazed conservatively to maintain
their vigor and productivity. Standards of use for reseeded desert grass-
land ranges are still being developed and specific stocking rates and
permissible degrees of utilization cannot yet be recommended. Graz-
ing management that is suitable for native ranges however, is also
sound for most reseeded ranges. Grazed ranges should not be "slicked
off "; they should present a patchy or ragged appearance. Some flower
stalks should be left on most of the plants and some plants should
remain ungrazed. A good general rule to follow is to remove live-
stock from reseeded stands when no more than 50 per cent of the
weight of herbage has been consumed.
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GRAZE AT THE PROPER SEASON

Many of the species recommended in this bulletin are especially
valuable for grazing during the late winter and spring when native
forage is scarce, a fact that should be kept in mind in the grazing
management plan of the ranch. As an example, Lehmann lovegrass
produces rather large amounts of green forage in early spring even
when moisture is limited and temperatures are rather low. Because
of the usual shortage of green spring feed in the desert grassland,
Lehmann lovegrass is particularly valuable at this season. It also
produces much nutritious herbage in the summer, but if other more
palatable forage is abundant at that time, the lovegrass is usually
grazed only lightly.

PURE STANDS SIMPLIFY GRAZING MANAGEMENT

Periods of growth, flowering and palatablity vary among grasses.
Planned rotation grazing adjusted to the growth period of the grass
favors persistence of the reseeded stands. Seeding a single grass spe-
cies in any one pasture enables the rancher to graze that grass at
the desired time without damaging companion grasses. Ranchers fre-
quently desire to reseed small parts of large pastures that already
contain extensive areas of good native species. This is seldom prac-
tical since livestock tend to concentrate on newly seeded grass stands.
Consequently, they must be excluded from the entire pasture until
the reseeded areas have reached grazing readiness. When such ex-
clusion is practical, a native grass or grasses with growth habits simi-
lar to the desirable grasses present should be selected.

Growth characteristics of other species, as given in the appendix,
provide additional opportunities for fitting reseeding into the grazing
management needs of each ranch.
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APPENDIX A
DESCRIPTION OF SPECIES RECOMMENDED FOR

RESEEDING DESERT GRASSLAND RANGES

BICOLOR LOVEGRASS

Bicolor lovegrass is a rather small, slow -developing, introduced
South African bunchgrass with curly basal leaves that resemble those
of blue grama. It appears to be adapted to blue -grama areas with
15 inches or more rainfall and withstands minimum temperatures of
-10 degrees to -15 degrees F. Bicolor lovegrass is rather difficult to
establish, requiring good seedbed preparation and favorable mois-
ture conditions. It does not produce as large a volume of forage as
any of the other lovegrasses but limited grazing observations have
shown it to be very palatable.

Seed is not commercially available; seed yields at the University of
Arizona Plant Materials Center have not exceeded 200 lb. per acre.

BLACK GRAMA

Black grama is a native stoloniferous grass with wiry stems which
reach a height of 18 inches. It is widely distributed in the 8- to 17-
inch rainfall belt of the desert grassland, especially on light -textured
soils underlain by caliche. It furnishes very good forage that retains
its nutritive value during the winter and spring. Black grama is slow
to become established, and for the first several years plantings pro-
duce little forage. Once established the plants are persistent and
drought resistant. Plantings made on a very dry site on the Santa
Rita Experimental Range have persisted through severe drought years
and have spread slowly.

Black grama has been little used for reseeding because supplies
of good seed have been scarce. Unfortunately, it does not offer an
attractive crop for commercial seed production as it does not com-
pete with weeds under irrigation, and the stolons and loose sod make
it difficult to cultivate established stands. The filling or setting of
seed is erratic under both range and irrigated conditions. Good -
quality seed of this important grass can be collected from native
stands in occasional years.

BLUE GRAMA

Blue and hairy grama, widely distributed native perennial grasses
are among the most important forage species in the upper desert
grassland. These grasses are adapted to a wide variety of soils where
the rainfall is 15 inches or more. Reseeding success with blue grama
in the Southwest has been highly variable. Frequently the seedlings
lack vigor, and reseeded stands are slow to develop. In spite of these
drawbacks, however, these well -adapted native grasses warrant further
trial in the upper desert grassland.

The vigor and forage production of blue grama varies with the
geographical source of the seed. Seed is available commercially, but
most of it comes from the Great Plains and may not be adapted to
this area. The southern strains are generally the most productive,
and seed from southern New Mexico or southern Arizona is recom-
mended for planting in the Southwest.
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BLUE PANICUM

Blue or giant panicum is a robust deep -rooted perennial bunch -
grass introduced from Australia. The branching cane -like stems grow
to a height of 4 or 5 feet and support an abundant leafy growth.
This grass has proved especially useful for planting in water- spreading
and overflow areas. Blue panicum is highly drought resistant after
the extensive, deep root system has developed. Because seedlings
of this grass do not compete well with weeds, seedbeds should be
reasonably free of weed seeds. For this reason, it is important to
seed water -spreading areas soon after the dikes and diversions are
completed and before the weed population has a chance to build up.

Blue panicum produces a large volume of forage when adequate
moisture is available and, despite its cane -like appearance, is very
palatable to livestock. Commercial supplies of seed of this species
are available.

BOER LOVEGRASS

Boer lovegrass is an erect, leafy bunchgrass that grows to a height
of 21/, to 3 feet. This grass was introduced from South Africa in 1932.
It grows well on most soils but does best on sandy loam. It is best
adapted in areas with an average annual rainfall of 13 inches or
more. Young seedling stands sometimes die from drought but ma-
ture plants are highly drought resistant and will stand more drought
than those of Lehmann lovegrass. No cases of winter killing have
been reported from desert grassland seedings in Arizona; elsewhere
it has survived temperatures a few degrees below zero.

Boer lovegrass is readily grazed by cattle and horses throughout
the year. Plants retain many of the green basal leaves during mild
winters. In March and April the plants are usually actively growing
with the consequence that during both the winter and spring the
forage is relished by livestock.

The palatability of this grass was clearly shown in Santa Cruz
County near Elgin where good stands of several reseeded grasses
were grazed by cattle. During the winter and spring, cattle grazed
Boer lovegrass as closely as they did black grama and cottongrass
and in preference to sideoats grama. All of these grasses had been
reseeded at the same time. Blue grama was the only naturally oc-
curring native grass that was grazed to an equal extent. Rothrock
grama was almost untouched.

Boer lovegrass is long- lived, having persisted for more than ten
years on the Papago Indian Reservation. Seed is available commer-
cially.

BUNCH WOOLLY FINGERGRASS

Bunch woolly fingergrass, developed at the Tucson Soil Conser-
vation Service Nursery from seed obtained from South Africa, is a
rather stemmy perennial bunchgrass with good basal leaf growth.
It grows to a height of 3 to 31/, feet under favorable conditions. Un-
like an earlier introduction that produced runners and very little seed,
the strain now in use is a true bunchgrass. Its behavior in initial
tests indicates that it may be as drought resistant as Lehmann love -
grass and almost as easy to establish. Temperatures as low as zero
have not injured it. The best stands of woolly fingergrass have been
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obtained on gravelly or sandy loam soils. Limited grazing observa-
tions have shown this grass to be fairly palatable when green. Seed
is not commercially available, but can be produced under irrigation.

CANE BEARDGRASS

Cane beardgrass is a large native bunchgrass thàt occurs in swales
and flood plains at elevations of 3,500 to 5,000 feet. The vigorous
seedlings develop rapidly. Established stands thicken and spread
fairly effectively by volunteer seeding. Cane beardgrass is good for-
age when green but becomes coarse and stemmy as it reaches ma-
turity. Seed can be produced under irrigation but is difficult to
harvest and clean and yields are low. This grass responds well to
the seed -hay method of planting.

CHAMIZA

Chamiza is the only shrub that has shown any promise for re-
seeding in the desert grassland. This valuable native shrub is widely
distributed in the Southwest, often occurring on heavy, somewhat
saline soils. Chamiza is especially valuable as winter and early spring
forage because it maintains a high protein content at a time when
most other forage plants are protein deficient. Seedlings grow slowly
and young plants are often severely damaged by rabbits. They are
also easily damaged if grazed by cattle before they are 10 to 12
inches tall. Seed can be collected from native stands and is often
available commercially. For easy handling it should be "de- winged"
in a hammermill.

COTTONTOP

Cottontop is a leafy native bunchgrass, with numerous stems, which
grows to a height of 21 /L to 3 feet. It begins growth early in the spring
with some new leaves growing from the perennial stems 6 to 10
inches above the ground. Cottontop is a common species at low to
intermediate elevations on clay -loam to sandy -loam soils. It is very
palatable when green and is grazed throughout the year, being espe-
cially valuable in the spring. This grass is one of the more easily
established native grasses but requires good seedbed preparation.
It has been the most persistent species tested on a droughty site with
loose, gravelly soil near Nogales. It spreads fairly rapidly by volun-
teer reseeding.

Good seed yields can be harvested with suction equipment or bug
catchers from row plantings under irrigation. Harvesting and pro-
cessing the chaffy seed is difficult, however, and this has discouraged
seed production. The fluffy seed can be planted with cotton -box
hoppers on the seeding equipment.

JOHNSONGRASS

Johnsongrass is a robust, introduced grass that has become a weed
on southwestern irrigated lands. It should not be planted where it
may spread to cultivated lands, but is useful for range reseeding in
water -spreading areas. Where moisture is adequate Johnsongrass pro-
duces a large volume of herbage that is valuable for grazing and for
hay. The plants spread aggressively from rootstalks. Because it com-
petes well with weeds, Johnsongrass can often be seeded in weedy
bottomland sites.
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Stands should be renovated by ripping or plowing every four or
five years, otherwise they become sodbound and unproductive. Care
must be used in grazing this species for at certain stages of growth
-when stunted by drought or frost -it develops prussic acid. Seed
is available from commercial sources.

LEHMANN LOVEGRASS

Lehmann lovegrass is a perennial bunchgrass 11 /, to 2 feet tall,
with numerous slender stems. The leaves in the basal tuft remain
green throughout the winter and the stems stay green for a time
after frost in the fall. This grass, like Boer lovegrass, was introduced
from South Africa. It is easily established, extremely drought re-
sistant, and has the ability to reseed itself and thicken light initial
stands. It is adapted to and generally useful for reseeding in the 10-
to 15 -inch rainfall belt below 5,000 feet in elevation, where winter
temperatures seldom reach zero. Temperatures of slightly below
zero may kill established plants.

Lehmann lovegrass will grow on a variety of soils but reaches maxi-
mum production on sandy to clay loams. Good stands commonly
produce more than 1,000 pounds of air -dry herbage per acre and
under extremely favorable conditions may yield as high as 2,400
pounds.

The ability of Lehmann lovegrass to spread may be utilized by
seeding in contour strips 30 to 50 feet apart and allowing the plants
to fill in by natural spreading between the strips. Although usually
effective, this method is slower and less positive than solid seeding.

Lehmann lovegrass is especially valuable for spring and fall graz-
ing. It withstands grazing well. Even more than most grasses, it can
be utilized most effectively when planted in pure stands in fenced
range pastures that can be separately grazed. Seed is commercially
available.

SAND DROPSEED

Sand dropseed is a perennial native bunchgrass that grows to a
height of 2 to 21 / feet. This species has a wide range of adapta-
bility, although it grows most commonly on well- drained sandy soil.
It produces a fair amount of forage that is most useful for spring
and early summer grazing

The seedlings are slow to develop the first year but are persistent
and drought resistant. Seed has been commercially available at
low cost.

SIDEOATS GRAMA

Sideoats grama is an erect native perennial bunchgrass that grows
to a height of 2 to 3 feet. This is an important forage grass in the
upper limits of the desert grassland. It is adapted to rocky, gravelly
soils on hillsides, but is also often found in swales on heavy bottom -
land soils where extra moisture is available. The seedlings develop
rather slowly and few successful stands have been established by
artificial reseeding in southern Arizona. Particular attention should
be given to good seedbed preparation and use of high -quality adapted
seed. Seed is commercially available. Several "regional" strains are
being grown for seed as a farm crop.
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TANGLEHEAD

Tanglehead is a large native bunchgrass that gets its name from
the mass of twisted dark -brown awns that develop as the seed ma-
tures. This grass occurs in the 12- to 18 -inch rainfall belt, usually
on coarse rocky soils.

The seedlings are large and aggressive and spread readily from old
stands. This grass furnishes good forage before the awns form. Be-
cause of the awns the seed is difficult to handle and is not produced
commercially. Filling of seed under irrigation has been erratic and
undependable. Although widespread use of this grass depends on
development of a satisfactory seed source, it can be established by
the hay -mulch method of planting.

TURKESTAN BLUESTEM

Turkestan bluestem, similar in appearance to the King Ranch strain
which is so popular in Texas, is an erect bunchgrass that grows to
a height of 2 to 3 feet. It is adapted to areas that receive 14 or more
inches of rainfall. Unlike the King Ranch strain, Turkestan blue -
stem tolerates temperatures several degrees below zero.

Stands are difficult to establish. Good seedbed preparation and
favorable moisture conditions are required because the seedlings are
slow to develop. Established plantings have shown considerable
spread from natural reseeding. .Turkestan bluestem produces good
forage, but is somewhat less palatable than Boer lovegrass. Seed
can be produced under irrigation but it is difficult to harvest.

WEEPING LOVEGRASS

Weeping lovegrass is a large introduced African bunchgrass that
grows to a height of 3 to 4 feet and produces a fairly large clump
containing numerous slender basal leaves. Plants of this species are
easily established and show strong seedling vigor. Although weeping
lovegrass greens up early in the spring and furnishes good forage
until nearly mature, the mature plants are relatively unpalatable.

Weeping lovegrass is the most cold resistant of the introduced love -
grasses and is best suited to the higher and more northerly parts of
the desert grassland. Because this grass requires exceptionally good
moisture conditions, it is generally recommended only where the
annual rainfall is 18 inches or more or in swales that receive runoff.
Close grazing appears to contribute to loss of stands during drought.
Seed is readily available commercially.

WILMAN LOVEGRASS

Wilman lovegrass is a robust, very leafy, perennial South African
bunchgrass that grows to a height of about 3 feet. It develops best
on deep fertile soils. This grass is adapted to the 12- to 16 -inch rain-
fall belt at low to moderate elevations. Wilman lovegrass is not par-
ticularly cold hardy. In the seedling stage it will not withstand winter
temperatures lower than 10 to 15 degrees above zero. Seedlings that
have not developed seedstalks are particularly susceptible to frost
damage. Well -developed seedlings and mature plants will appar-
ently stand almost as much cold as Lehmann lovegrass.
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Wilman lovegrass is fairly easy to establish and in the seedling
stage competes with annual grasses more effectively than does Leh-
mann lovegrass. It spreads rather readily by natural reseeding. Wil-
man lovegrass tends to remain dormant during the winter and is
slightly slower to resume growth in the spring than the other love -
grasses. For these reasons it is useful principally for late spring and
summer grazing. This is a very palatable grass during the summer
growing period, and good management is required to prevent over-
use of reseeded stands. It is highly relished by rabbits and should
not be planted in locations where rabbits are abundant. Limited
amounts of seed are available from commercial sources.

APPENDIX B
OTHER SPECIES TESTED

A number of other grasses have been tested. Native species that
are desirable but difficult to establish include bush muhly, a purple -
topped bunchgrass often found where protected by mesquites and
other shrubs; vine- mesquite grass, which produces runners and oc-
curs in moist parts of swales; and tobosa grass, which occurs com-
monly in swales, especially in the Sulphur Springs Valley. Plains
lovegrass, which occurs in the blue -grama areas and among the oak -
studded ranges, is likewise difficult to establish. Purple grama, some-
what similar in appearance to sideoats grama, is being tested in these
sites. Sand lovegrass, favored for reseeding sandy soils in the South-
ern Great Plains, appears to require more moisture than is generally
available in the desert grassland.

The native white- topped pappusgrass is well adapted to alkaline
soils along the Santa Cruz River and also to eroded soils having a
fine- textured subsoil. Alkali sacaton is adapted to similar sites.

Green sprangletop, a tall, rather stemmy grass found along road-
sides and hillsides in the upper desert grassland, has shown promise
and is being evaluated further. Hooded windmill grass from New
Mexico has produced good stands but forage yields have been low.

Rothrock or crowfoot grama is easily established but does not per-
sist through droughts. Rothrock grama generally comes in naturally
on many desert grassland areas when conditions are favorable.

Reseeding of native shrubs has, at best, been only modestly suc-
cessful. Rough menodora or twinberry, a very palatable, small na-
tive shrub, has been seeded successfully on several sites. Damage
to the young plants by rodents and grasshoppers is usually severe.
No stands have persisted from numerous plantings of the much de-
sired false mesquite or huajilla.

Several introduced species show promise for reseeding bottomland
sites or swales. These include Pretoria panicum, curly Mitchellgrass,
buffelgrass, and Australian saltbush. Pretoria panicum is similar in
appearance to blue panicum, but more readily established. Strains
from 10- and 12 -inch rainfall areas in South Africa are currently
being tested. Curly Mitchellgrass, the nutritious racehorse grass from
Australia, has a fast -growing seedling and has produced good stands.
This grass is adapted to fine -textured silt or clay soils. Buffelgrass
has produced good initial stands that maintain themselves by natural
reseeding in the vicinity of Tucson. The strain now in commercial
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production is subject to winter killing in the seedling stage in the
Sulphur Springs Valley. On alkaline sites the prostrate- growing
Australian saltbush can be established.

INDEX, IN COMMON NAMES, OF PLANTS LISTED

Common Name
Alfalfa
Beardgrass, cane
Bluestem, Turkestan
Bristlegrass, plains
Buffelgrass
Burroweed
Cactus, cholla
Cactus, pricklypear
Cactus, saguaro
Careless -weed
Chamiza
Cottontop
Creosotebush
Curlymesquite
Dropseed, sand
Dropseed, spike
False mesquite
Filaree
Fingergrass, feather
Fingergrass, bunch woolly
Grama, black
Grama, blue
Grama, hairy
Grama, needle
Grama, purple
Crania, Rothrock
Grama, sideoats
Ironwood
Johnsongrass
Lovegrass, bicolor
Lovegrass, Boer
Lovegrass, Lehmann
Lovegrass, plains
Lovegrass, weeping
Lovegrass, Wilman
Mitchellgrass, curly
Menodora, rough
Mesquite, velvet
Muhly, bush
Paloverde
Panicum, blue or giant
Panicum, Hall's
Panicum, Pretoria
Pappusgrass
Sacaton, alkali
Saltbush, Australian
Snakeweed
Sprangletop, green
Tanglehead
Threeawn
Threeawn, sixweeks
Tobosa
Vine- mesquite
Wheatgrass, crested
Windmill grass, hooded

RESEEDING

Botanical Name
Medicago spp.
Andropogon barbinodis
A. ischaemum
Setaria macrostachya
Pennisetum ciliare
Aplopappus tenuisectus
Opuntia spp.
O. spp.
Carnegiea gigantea
Amaranthus spp.
Atriplex canescens
Trichachne eali f orniea
Larrea tridentata
Hilaria belangen
Sporobolus cryptandrus
S. contractus
Calliandra eriophylla
Erodium cicutarium
Ch ions virgata
Digitaria eriantha
Bouteloua eriopoda
B. gracilis
B. hirsuta
B. aristidoides
B. radicosa
B. rothrockii
B. curtipendula
Olneya tesota
Sorghum halepense
Eragrostis bicolor
E. chloromelas
E. lehmanniana
E. intermedia
E. curvula
E. superba
Astrebla lappacea
Menodora scabra
Prosopis juliflora var. velutina
Muhlenbergia porten
Cercidium spp.
Panicum antidotale
P. hallii
P. coloratum
Pappophorum mucronulatum
Sporobolus airoides
Atriplex semibaccata
Gutierrezia lucida
Leptochloa dubia
Heteropogon contortus
Aristida spp.
A. adscensionis
Hilaria mutica
Panicum obtusum
Agropyron desertorum
Chlorfis cucullata
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