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GRASS SEED PRODUCTION*

By Louis P. HAMILTONt AND
W. M. WOOTONI

INTRODUCTION

Present day management of soils places emphasis on the main-
tenance of organic matter on irrigated farm lands. The inclusion
of perennial grasses in crop rotations offers one means of adding
this organic matter to the soil and improving soil structure. In
the Southwest, as in other parts of the country, farmers and ranch-
ers are looking for grasses and legumes suitable to their needs. In
"Grass" the 1948 Yearbook of Agriculture, these grasses and their
uses are described. Experiment stations have published recom-
mendations for range and pasture reseeding. Farmers bulletins,
research notes, and circulars have described their use from time
to time. New work is in progress at the present time.

The extent to which farmers and ranchers can take advantage
of these recommendations and continuing new findings depends
to a great degree on the availability of various kinds of grass and
legume seed. The use of certified seed to assure genetic purity of
specific desired s ;rains is widely recommended.

Small grains, Bermuda grass, sorghums, alfalfa, flax, cotton, and
sugar beets constitute the principal crops grown for seed in Ari-
zona. Production methods are well known for these crops so they
are not discussed here.

Ten years' experience of the Soil Conservation Service Nurser-
ies, principally at Tucson, Arizona, and Albuquerque, New Mex-
ico, and the experience of co- operators in soil conservation dis-
tricts, and of the University of Arizona Experiment Station staff
at the Yuma and Mesa Experiment Stations form the background
for this publication. Arizona growers desiring to produce grass
seed should take advantage of this experience.

An attempt is made to present a very general picture of the
present market situation with full realization that it is subject to
change. Before undertaking seed production the grower should
discuss market outlets with commercial seedsmen and determine
chances of profitably disposing of his crop.

SEED PRODUCTION AREAS IN ARIZONA

The climatic areas in which the various grasses and legumes
offer possibilities for seed production in Arizona are indicated in
Table 1. Irrigated sections in Arizona may be divided into three

*A joint publication of the Soil Conservation Service and the University of
Arizona Agricultural Experiment Station.

-Nursery Manager, U.S. Department of Agriculture, Soil Conservation
Nursery, Tucson, Arizona.
Assistant Superintendent, University of Arizona Experiment Station,
Yuma, Arizona.
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4 EXPERIMENT STATION BULLETIN 228

broad climatic areas for the purpose of adaptability for seed pro-
duction. They are: low, intermediate, and high elevation climates.
Because of the influence of near -by mountains, the groupings do
not strictly follow elevational limits. The principal irrigated agri-
cultural areas are grouped as follows:

Low elevation
climate

Intermediate elevation High elevation
climate climate

Yuma -lower Gila area
Salt River Valley
Casa Grande Valley

and similar areas

Santa Cruz Valley
Sulphur Springs Valley
Verde Valley
Upper Gila Valley and

similar areas

Chino Valley
Snowflake
Springerville
St. Johns and

similar areas

The grasses, legumes, and miscellaneous plants which offer the
best known seed production possibilities in these areas are listed
in Table 1 under the discussion of marketing aspects.

MARKETING ASPECTS

A country -wide move toward greater grass and legume use
could bring about a shortage of seed supplies which are consid-
ered adequate at the present time. These possible future short-
ages become readily apparent when there is a crop failure in a
major seed -producing section. Prospective seed growers are urged
to investigate carefully current market conditions before plant-
ing extensive acreages of the grasses or legumes listed. It should
be borne in mind that certain strains of grasses and legumes are
in demand in certain localities. When seed of these strains are
available lesser known strains may find a poor market.

While seed trade journals and Production Marketing Adminis-
tration report anticipated increase in the use of grass and legume
seed, this does not necessarily apply to all grasses equally and it
is a changeable situation. There may be a period before demand
will further increase to a point which would make irrigated seed
production of the more readily produced species highly profitable.

It cannot be predicted to what extent conservation plantings
employing new grasses will keep pace with present production
and with added production from plantings made in 1950. It must
be expected that present recognized seed -producing areas in other
states will expand with the demand. Improved machinery for
seeding, such as the eccentric disc -cultipacker seeder and the
special grass drill, favors increased use of range grass seed. Wider
trial of new species and strains can be expected to increase their
demand. Price supports are in effect from year to year on many
of the species listed. The county agent should be consulted con-
cerning details. Better prices can be obtained if the grower can
hold his seed until dormancy is past and the new planting season
is at hand.

The grasses and legumes listed in Table 1, sudan and alfalfa ex-
cepted, have been grown and harvested in the soil conservation
service nurseries. They are classified according to commercial
availability during recent seasons.
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SOURCES OF SEED SUPPLIES
Species listed in Column 2, Table 1, have commercial seed sup-

plies available after the harvest season but these become exhaust-
ed as the season progresses. The same is true of seed stocks made
available to cooperators within soil conservation districts. To
make sure of obtaining seed of genetic purity sufficiently free of
weed seed which might become a nuisance, the prospective
grower should secure registered seed bearing the purple tag of
the crop improvement association. As new strains are increased
by the nurseries, foundation seed will be available through the
Arizona Crop Improvement Association. Seeds from these fields
may qualify for registered seed and should be secured by growers
wishing to produce certified seed.

Where only uncertified commercial seed supplies are available,
the grower should be sure to obtain seed free of any weed seed
which may become a nuisance if planted on clean land. Much of
the commercial seed, while entirely suitable for range and pasture
plantings, is not suitable for seed production plantings. Labels
on the sacks of any seed should be checked to determine its suita-
bility for seed increase. A report of weed seed content should be
required if the seed does not bear the purple or blue tag of the
Arizona Crop Improvement Association. Seed supplies should
certainly be free of any noxious weed seed. They should be par-
ticularly free of excessive amounts of the annual Eragrostis cilian-
ensis and the annual Leptochloa, and of sand dropseed. Any other
foreign crop or weed seed that cannot be separated at harvest
time from the species being seeded should be avoided. Careless
weed and similar broadleaf weeds, except pursley, can be con-
trolled with selective sprays after the grass has come up but an-
nual grass cannot be controlled while the perennial grasses are
in the seedling stage.

PLANNING FOR SEED PRODUCTION - CULTURAL
PRACTICES AND EQUIPMENT

The importance of properly levelled land for seed production
cannot be overemphasized. Many growers have failed to obtain
stands of grass, and others have had high weeding costs in poor
stands resulting from inadequate land levelling and accompany-
ing lack of water control. Land levelling should be discussed with
the local work group of the Soil Conservation Service, or the
county agricultural agent. On the site surveys, including determ-
ination of soil permeability and alkalinity through the depth of
the root zone, will enable trained technicians in the work group
to plan with the grower proper grade, economical use of irrigation
water, use of species tolerant to soil conditions, and seedbed prep-
aration to best advantage.
Seedbed preparation and planting

Probably the best way to reduce weed competition is to ridge
the field with a lister, irrigate, and sprout the weeds. It will be



Plate L- Properly levelled land to permit controlled irrigation is an ab-
solute necessity for successful seed production.

necessary to repeat this operation if the land is heavy with weed
seed. On the last sprouting the beds can be harrowed to reduce
their size and kill the weeds. They can be planted with a lettuce
type sled or similar planter. Since there are always some seeds
slow to germinate, and new is up, it will be necessary
to cultivate and hand -weed in the row. Species should be planted
which emerge in a season when the bulk of the weed seed will
not come up.

The latter choice is not possible where summer grasses are to
be planted on land which has been in cotton or alfalfa, or other
crops which become foul with summer annual grass weeds. Weed
control with sprays is discussed under the paragraph on cultiva-
tion and spraying.

Preparation of the seedbed will depend upon the species being
grown. Consistently the best stands of small seeded grasses have
been secured where the seed has been planted in beds and sub
irrigated to bring up the stand. Subirrigation requires a well lev-
elled field and careful control of small non -erosive heads of water
in the furrow (Plate I) . Planting is generally done with the let-
tuce sled on this type bed. Grades in excess of 0.2 per cent can be
used but they will require small heads of water in which an acre-
foot of water will be spread out in about forty furrows. The more
easily the soil washes, the more necessary it will be to restrict the
grade and the head of water. While slopes up to 0.4 per cent on
non -erodible soils do not wash, they generally present a penetra-
tion problem, hence are unadvisable. A simpler method adapted
to light soils can be used in which irrigations are applied at fre-
quent intervals while the seed is emerging. In this method only
enough water is applied each time to reach the end of the row.
Furrows are made 3 or 4 inches deep and 18 inches apart to facili-
tate irrigation. Seed is planted in the bottom of every other fur -
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Plate II. -=An especially designed sweep makes a broad, shallow, divided
furrow with "a low center ridge. Its use on light soils has reduced soil
washing, improved ` stands, ; and facilitated first cultivation.

row to give a 36 -inch spacing. An improved modification of this
method has been used on light soils at the Tucson Nursery. A
broad shallow furrow with a 1 inch center ridge is made with a
specially designed sweep (Plate II) . This is made by cutting a 16-
inch disc in two equal pieces. The discs are overlapped and weld-
ed together so as to give a width of 21 inches at the widest point.
A metal strip'4 inches in width is welded across the top to prevent
soil overflowing. A close- fitting notch is cut in the center to allow
attachment to the shank and a hole is drilled in the disc below
the notch to allow for the attachment to the shank. The welded
discs are bolted on to the shank with the convex side forward. The
seed is planted in the furrow on the crest of the ridge through a
double disc opener planter attached rigidly behind the furrowing
shank. A No 300 Planet Junior or similar type garden seeder is
also satisfactory. This method has definite advantages in the ease
of tl- e r:t cultivation a7 it leaves an area relatively free of weeds
next to the row of seedlings in the center of a broad furrow.

Where alkali is a problem either of these methods is desirable.
When alkali is not a problem, the seed can be planted in the center
or alongside of a low bed just above the water line.

Experience has proved that it does not pay to flood irrigate slop-
ing land having poor penetration without furrows or corrugations.
Invariably the water seeks channels and forms gullies. Once these
form, the water drains away from the rest of the border prevent-
ing adequate wetting. If a ` stand is obtained, securing adequate
penetration later in the season is a problem. It is equally unsatis-
factory to attempt to irrigate poorly levelled land with too much
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side fall since the ridges or furrows will break, allowing the water
to concentrate in low spots. Such land comes to poor stands of
grass and causes a heavy growth of weeds. Border irrigation may
be used if the soils are non -erodible and the slope not over 0.1 to
0.2 per cent.

When subirrigation is practiced, water may be needed for twelve
to seventy -two hours to sub clear across the bed. Unless the tail-
ing water can be used in a field below, subirrigation is wasteful of
water. Failure thoroughly to sub the bed across will result in
alkali accumulation and stand failure.

The methods described are desirable to secure good stands of
small grasses and seeds which should be planted only at a shallow
depth. Examples are the lovegrasses, giant panicum, and side oats -
grama. Larger seeded grasses and most legumes can be preirri-
gated and planted on the flat or in the bottom of a shallow furrow.
If the soil can be kept moist to a depth of an inch for several days,
the seedlings will emerge without further irrigation. In soils
which do not work into a good seedbed or which dry out rapidly,
it will be necessary to irrigate to bring up these plantings.

Plantings can be made by using a grain drill with some of the
holes stopped up, but this will result in crooked rows which will
be too difficult to cultivate, and loss of small seeded types in leaks.
A tractor -mounted disc opener type of planter is practically a
necessity if the seed is to be placed in moist soil at sufficient depth
to emerge with preirrigation only.

The summer -growing grasses may be planted after the danger
of frost is over and the ground is thoroughly warmed up. This
will ordinarily follow the planting of cotton and can be a little
ahead of the usual time for planting Sudan grass.

If the planting is made too early emergence during cool weather
will be slow. The occurrence of hot drying winds is a disadvantage
at planting time and results in the need for more frequent irri-
gation. Where water grass, annual Eragrostis and similar fast
growing summer weeds are known to be left in the seedbed, plant-
ing should be delayed until late summer when growth of these
grasses is less rapid.

The planting season extends up to about sixty days before frost.
Planting dates should be noted under the specific species as they
will vary according to the species with respect to production of
the first seed crop. The cool- weather -growing grasses should be
planted in the late summer to early fall at the same time as the
earliest plantings of alfalfa and small grains.

Irrigation practices
Adequate water at the time it is needed is a prime consideration

in seed production. In general, irrigation requirements will be
highest in the spring and early summer. Because of the number
of irrigations which are required, the minimum amount of water
used will be from 3 to 4 acre -feet. Variations from this minimum
will depend upon the soil, slope, length of run, and similar factors.
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These should be discussed with the district conservationist or the
local county agricultural agent.

Irrigation required cannot be described as it varies greatly with
soils, species, and season of planting. Experience has shown that
unless water can be applied as necessary after planting to keep
the moisture at a depth of about 1/4 inch between irrigations, pro-
duction of the finer seeded, grasses should not be attempted. As
many as three, and up to four irrigations from one to three days
apart, may be required in the summer to establish the seedlings.
The producer of seed must have the water available when he needs
it, as too long intervals between irrigations may result in stand
failure.

The irrigation interval during the establishment period after
the seedlings have emerged will vary with soils and location, but
will be around a week to ten days in the summer. It will be neces-
sary to cultivate following the first irrigation after emergence.
Irrigations through the first season up to the approach of seed ma-
turity will run from two to three weeks apart or longer, depend-
ing on the soil. The last irrigation of summer -growing grasses
occurs in September or October at the Tucson Nursery after
which a fall crop produced by most of these grasses is allowed to
mature.

It is desirable to have a good, deep moisture supply when
growth starts in the spring. This requires irrigation in February,
March, or early April. These are followed at three weeks' to
monthly intervals until hot, drying weather when it will be neces-
sary to irrigate most soils twice a month. The last irrigation be-
fore maturity will depend upon the moisture supply in the soil.
If the crop has been using up its available moisture between irri-
gations, it will be desirable to continue watering up to the time
the crop is finishing its blooming and going into the soft dough
stage.

For those crops which produce but one crop of seed, harvesting
and subsequent removal of the straw should be followed by a good
irrigation which will carry the grass through the summer. If the
soil moisture has been exhausted the crop should be irrigated as
soon after harvest as possible, otherwise there will be no object
in irrigating until the plants show severe stress.

Cultivation and spraying for weed control
Cultivation to control weeds is a must for production of clean

seed. This is particularly true for the summer -growing grasses.
Nearly every field contains seed of annual grasses. These annuals
grow rapidly enough to smother the stand of perennials which
quickly become an understory. Broadleaf weeds, such as careless
weed and puncture vine, can be controlled with 2,4 -D spray.
Pursley is not affected by 2,4 -D. Spraying should be delayed un-
til the seedlings have five or six leaves. Cultivation will be neces-
sary after each or every other irrigation while the plants are
young. It will also be needed following the summer harvest, as
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well as to control the winter seeds coming into cool- weather-
growing crops. Crops in the second season will need cultivation
until they shade the ground.
Fertilization

The problem of fertilization of grasses is dependent on too many
local factors to make any but general recommendations.

A fertilization program for particular soil conditions should be
worked out with the local county agricultural agent. The grower
should consider the need for fertilizer in planning seed produc-
tion. Most forage grasses respond to nitrogen application. Nitro-
gen fertilizer may be applied in the water or on the surface of the
ground. Most legumes respond to phosphate application on many
soils. Recent findings on some crops suggest that phosphate should
be placed in the soil where young plants send their roots into it
soon after they emerge. In sandy soils the nitrates are readily
leached beyond the root zone. The grower should check with his
county agent on the movement of available nitrates in the soil.
The findings will have a direct bearing on the number and rates
of application. While the general recommendation might be made
of 80 pounds nitrogen per acre, quantities up to 120 pounds of ni-
trogen per acre have usually given good results. This is roughly
the equivalent of 400 pounds of ammonium nitrate or 600 pounds
of ammonium sulphate. Except as they are employed to hasten
decomposition of organic matter, quantities in excess of these
amounts may result in severe lodging. On soils where rank growth
occurs caution must be taken to avoid over fertilization with ni-
trates, as lodging will result.

Adequate amounts of phosphate and potash available at the
time of booting and heading out help to prevent lodging in small
grains. Their role in grass seed production in Arizona is little
known but it appears to be good insurance to have them available
in the soil. The equivalent of 200 pounds treble superphosphate
may be found advantageous.

Legumes will require adequate amounts of phosphate and may
require nitrogen when the plants are small. Inoculation of le-
gumes is carried out at low cost. In some legumes it means the
difference between success and failure.

Harvesting, cleaning, and storage
Every grower undertaking grass seed production should have a

combine or binder of his own or be sure he can secure one within
a few days of the time his crop ripens. Windy weather at the
time of harvest will cause heavy loss if the crop is not harvested
as quickly as it matures. There is a period of a week to ten days
during which harvesting of most species should be completed.

Grass seed is harvested while the stems are yet green. Conse-
quently, harvesting has requirements different from small grains
and flax which are harvested when the plant is dry. For irrigated
grass seed harvesting a combine with a 5 -foot wide cut is pre-
ferred. Wider cuts put too great a quantity of material into the
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Plate III: --A special type . reel should be installed on the combine to re-
cover seed which has lodged.

cylinder at one time. The same is true of combines having a wider
cutter bar than the cylinder. Ability to restrict the air and main-
tain an even flow across the screens is of primary consideration.
Machines with a straight- through feed have not proved as satis-
factory as those in which the air from the cylinder is deflected at
right angles. Rubber- covered bars or a rasp -type cylinder are
preferred. A special reel similar to the one shown in Plate III
should be installed to recover seed from lodged portions of the
field.

On heavy growth it is necessary to cut one row at a time. For-
ward motion will have to be at speeds of I/2 mile per hour in heavy
growth. Fields having very heavy growth have been harvested
at a. rate of I acre per day to secure maximum yields. Combine
settings for many of the more important grasses are given in
Table 2.

With few exceptions the threshed material from the combine
must be spread out and kept stirred two to three times a day until .
it is dry throughout (Plate IV) . This is very important, as heating
will take place and spoilage will occur if the seed is not well
stirred. When it has been thoroughly dried, it may be cleaned in
a fanning mill or taken to a seed cleaning plant. If sacks of seed
are stored on the farm, rats or mice, and the grain weevil will be
quick to take up their abode, causing heavy loss if they are not
guarded against. Multiwalled paper bags will be found econom-
ical for sacking bromes and similar large or light seeds.
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Plate IV. Grass seed harvested direct with the combine must be spread
and stirred frequently to avoid heating. Failure to dry seed adequately
will reduce its market value and may result in complete loss.

Grazing
Whenever possible, livestock feeding should accompany seed

production in order to utilize aftermath growth, straw, and stub-
ble.

When certified seed is being produced the grower should ascer-
tain from the Crop Improvement Association conditions under
which grazing is permitted as in some cases this might result in
contamination of the field.
Weighing the cost of production and the possible returns.

Up to this point the prospective grower should be able to judge
whether his soil conditions, water availability, and equipment
will enable him to undertake seed production. He should now
outline a schedule of operations, estimate the cost of each, obtain
the best market figures available and compare the possible gross
returns against the estimated costs of production before the under-
taking is begun. Seed production should be handled as a crop
and plans should be made to treat it as such.

The balance of the bulletin is devoted to a discussion of the var-
ious varieties including possible yields, cultural practices, harvest
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TABLE 2.- AVERAGE SETTING ON THE COMBINE
FOR SPECIES LISTED*

Species Cylinder No. of
speed concaves

Clearance
Shelling Concave

plate (inch)
(inch)

Adjustable
Chaffer Sieve
(open) (open)

Perforated
screen
(inch)

Crested wheat grass 1400 2 5/16 1/4 2/3 1/3 none used
Intermediate wheatgrass 1400 2 5/16 -3/8 5/16 -3/8 2/3 1/3 none used
Tall wheatgrass 1400 2 5/16 -3/8 5/16 -3/8 2/3 1/3 none used
Pubescent wheatgrass 1400 2 5/16 -3/8 5/16 -3/8 2/3 1/3 none used
Side -oats grama 14 -1600 2 5/16 -3/8 5/16 -3/8 2/3 1/3 none used
Russian wild -rye 14 -1600 2 5/16 -3/8 5/16 -3/8 2/3 1/3 3/16
Weeping lovegrass 1600 2 1/8 -5/16 1/8 -5/16 2/3 1/3 1/8
Wilman lovegrass 14 -1600 2 1/8 -5/16 1/8 -5/16 2/3 1/3 none used
Boer lovegrass 1600 2 1/8 -5/16 1/8 -5/16 2/3 1/3 1/8
Lehmann lovegrass 1600 2 1/8 -5/16 1/8 -5/16 2/3 1/3 1/8
Blue panicum 1400 2 1/8 -5/16 1/8 -5/16 2/3 1/2 3/16
Harding grass 1400 2 5/16 -3/8 5/16 -3 /8 2/3 1/2 3/16
Rescue grass 1400 2 5/16 -3/8 5/16 -3/8 2/3 1/3 none used
Papago pea 800 -1000 2 2/8 -5/8 3/8 -5/8 1/2 1/3 none used
Button clover 1600 2 1/8 -5/16 1/8 -5/16 1/2 1/3. 3/16

The settings for the more common grasses and legumes will be found in
the operating manuals provided by the manufacturer of the combine.

ing, cleaning, utilization and management.

ADAPTED GRASS AND LEGUME VARIETIES
WEEPING LOVEGRASS (Eragrostis curvula)

Seasonal growth
Weeping lovegrass grows as an erect, robust, perennial bunch

grass, reaching a height of about 3 feet. It may be planted in the
low and intermediate elevations and warmer parts of the higher
elevations. When it is planted in the spring or early summer it
produces a light seed crop in the fall. The first heavy seed crop
is produced the following early summer -early June in the vi-
cinity of Tucson. Growth takes place from early spring to late
fall with some growth occurring inside protected clumps and dur-
ing warm spells in the winter at the intermediate elevations. Ex-
cept in the higher elevations only one seed crop worth harvesting
is produced each year; hence, the field may be grazed after the
seed crop is removed in June. Productive stands have been main-
tained over ten years at the Soil Conservation Service Nursery.
Yields and returns

Production of weeping lovegrass is not difficult. Dry -land plant-
ings in the Southern Great Plains and irrigated plantings in east-
ern Oregon, New Mexico, and Pima County, Arizona have come
into production with the result that the supply has caught up
with the present demand for this species. Yields of 300 to 400
pounds per acre on established plantings have been obtained,
with one field running over 1,000 pounds per acre under heavy
fertilization and thinning (Plate V) .



Plate V.- Harvesting weeping lovegrass near Sahuarita, Arizona. This
co- operator in the Pima County Soil Conservation District harvested
52,180 pounds of clean seed in one cutting from 50 acres.

Seedbed preparation and planting
One of the methods described for small seeded spring or sum-

mer planted grasses should be used.
Weeping lovegrass should either be planted in 3 -foot rows, or

thinned within the row, if double rows are planted, to permit the
development of robust plants for maximum yields. A seeding rate.
of 1 to 12 pounds per acre is ample to produce a thick stand in
the row. A heavier rate is not desirable as it will crowd the plants
too much. This rate will be secured by using hole No. 1 on the
Planet Jr. seeder. This hole has a diameter of 3/32 inch. A seed-
ing depth of 1/4 to 1/2 inch is desirable.

Seed should be planted in the spring in order to get the grasses
started growing before the annual weeds grow rapidly, or plant-
ing should be delayed until late summer when competing weed
growth will be slower and can be controlled with careful close
cultivation and hand weeding. Plantings made prior to August
in the intermediate zone will mature a light crop of seed the first
season if weeds are kept under control.

Irrigation will be as described for small seeded spring- or sum-
mer-planted grasses.
Fertilization

Weeping lovegrass responds readily to fertilizer. If signs o
chlorosis appear the planting should be fertilized. Nitrogen ap-
plied early in the spring will generally overcome chlorosis due to
lack of fertility. Soils in the black alkali range should be avoided
as chlorosis will be severe on such alkaline soils.
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Harvesting and cleaning
When proper harvest time is reached, the seed heads will have

turned from a pale green to a tawny deep tan color. Examination
of the heads will show ripe amber -colored seed shattering at the
tips of the heads. When the head is rubbed out in the palm of the
hand, the seed will be mostly mature, but some white seeds yet in
the dough stage will be in evidence. As soon as not more than a
small percentage of the seed is still white, the crop should be
harvested, since experience has shown that about as much mature
seed will be lost at the top as will mature by delaying the harvest.
Also, it is desirable to avoid as many as possible of the winds, and
particularly summer twisters prevalent at harvest time, as these
shatter the seed badly.

The seed is finer than clover seed, being much like coarse sand,
so precautions will be necessary to stop up any cracks or leaks in
machines used for harvesting. When the grass is fully mature
and dry, a cleaner product will be obtained when combined by
using the perforated screen size used for clovers, which has a 1/12 -
inch diameter hole. If the grass is a little damp or green, the 7/64 -
inch screen size used for alfalfa harvesting should be used. The
seed will have a good bit of chaff when this screen is used, but it
can be recleaned readily in a fanning mill or may be run through
the machine a second time.

The material harvested should be spread out to dry before sack-
ing as "sweating" will take place and the seed will heat if it is
sacked direct from the combine.

If it is desired to reclean the seed a fanning mill is very satis-
factory. A top screen of 1/25 -inch diameter and a bottom screen
having a 40x40 mesh will generally serve the purpose. If this
equipment is not available, commercial establishments cleaning
alfalfa and Bermuda grass can do a good job of recleaning.
Utilization and management

Weeping lovegrass furnishes supplementary feed from the time
the seed crop is harvested in early summer through the balance
of the summer and fall. It is particularly liked by horses, but it is
eaten by cattle as well (Plate VI) . It may be desirable to feed
some concentrate with it. Gains about equal to those on range
feed may be expected. Grazing should not be closer than to 4- to
6 -inch stubble height to afford some winter protection to the field.
In order to secure as robust plants as possible the following year,
it is not desirable to graze the planting during the first season un-
til after the grass becomes dormant.

The following spring the field should not be grazed until after
the seed crop is harvested. After harvesting in June, there will
be a green stubble 18 to 24 inches above the ground and straw from
the combine which can be utilized. The growth the grass will
make through the rest of the season depends on fertility and irri-
gation.

A second crop of heads will be put out in the summer if graz-
ing is not practiced but experience has shown that these heads
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Plate VI.- Livestock grazing field of weeping lovegrass near Sahuarita,
Arizona. Stubble should be mowed and regrowth pastured before killing
frosts for best grazing.

seldom contain sufficient good seed to arrant harvesting except
at the higher elevations.

It appears that heavy grazing in the fall preceding dormancy
weakens the plant the following year and results in a light seed
yield. For this reason it is desirable to allow growth to take place
during the fall to build up root reserves. This growth must be re-
moved by grazing or mowing before the following spring as it
will depress the next year's crop if left on the plants. While
burning does not reduce the yields in one year, it does destroy
valuable litter on the ground. Since our soils need organic matter
to improve their structure and water penetration, repeated burn-
ing appears to be an undesirable practice.

LEHMANN LOVEGRASS (Erag

Seasonal growth
Lehmann lovegrass grows to a height of 11/2 to 2 feet as a more

or less erect bunch grass, depending upon the crowding of the
plants. It does well in the low and intermediate elevations.

In the vicinity of Tucson, on
good productive soil, the first
seed crops are harvested seventy
to ninety days after planting.
Growth begins in the spring.
Seed heads are produced in May
and ripen in early July.

ostis eh anniana)

Yields and returns Lehmann lovegrass

Supplies of Lehmann lovegrass offered on the commercial mar-
ket are beginning to catch up with present demand. These quanti-
ties are inadequate to take care of needs which would accompany
an expanded range reseeding program.
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Lehmann lovegrass has given better results than any other
grass in range seeding in areas of 12- to 14 -inch rainfall where
temperatures seldom reach zero. Such conditions are found in
semidesert grassland areas in southern Arizona, southern New
Mexico, and extensive areas across Texas to the Pecos River. It
has shown promise for burned over lands in parts of California
as well. Yields of 200 to 300 pounds of seed per acre are obtained
with some as high as 500 pounds per acre. A harvest of 75 to 100
pounds per acre can be obtained the first season from weed -free
fields planted in the summer. Production falls off the third sea-
son. It is desirable to plow up the field and reseed a clean field
when Bermuda begins to take over the field.
Soil requirements

Lehmann lovegrass particularly requires a clean seedbed. An-
nual lovegrass in the soil will come on more rapidly than the
perennial grass and choke it out even in cultivated rows. Heaviest
crops have resulted in the second year where cultivation was
avoided in the spring and heavy crops of seedlings came up be-
tween the rows. Land with patches of Bermuda and Johnson grass
should be avoided, as these will take over the field.

Lehmann lovegrass grows satisfactorily in soils where the alka-
line reaction, or pH, is too high for weeping lovegrass. Soils in
the black alkali range should be avoided.
Seedbed preparation and planting

Seedbed preparation for row planting will be that for small
seeded spring- or summer -planted grasses. Seeding should be at
the rate of 11/4 pounds per acre when planted in 3 -foot rows. This
is accomplished using hole No. 1 (3/32 -inch diameter) on the No.
300 Planet Jr. seeder. Vegetable operators will find the double
rows adaptable to their equipment and should use them. Single
rows are recommended for greater ease in cultivating. Any row
spacing which permits cultivation may be used.

Lehmann lovegrass may be planted from the time the soil
warms up in the spring until late summer. May and June plant-
ings have generally not given any better yields than plantings
made in late July or August. Three months are generally required
from seeding to harvest time. If competition from weeds or other
causes precludes planting in July or August (or their equivalent
outside the Tucson area) the grower must choose between plant-
ing during late April or May or late summer. It will be desir-
able to evaluate filling in the early plantings and, if poor in mid-
summer, to mow off the field and start a new crop two and one -
half to three months ahead of frost, depending upon the locality.
The late summer plantings, while they avoid the heavy weed com-
petition, will not mature a seed crop if planted after mid -August
in the Tucson area. If delayed beyond mid -September in that
area, the stand may be winterkilled. In the Yuma area, the stand
is not likely to be lost from later plantings but too few heads are
produced in the fall for a good crop.
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Irrigation
Irrigation needed to bring up the stand on sandy loam soil of

the Tucson Nursery has been described. Fields go from twenty
days to a month without irrigation before harvest. If a second
crop is to be produced, it should receive a good irrigation in late
August or September in order to push out strong growth seventy
to ninety days ahead of frost. This will be followed by another
irrigation to keep the growth coming on. This second irrigation
will usually be sufficient to mature the crop.
Fertilization

In general, Lehmann lovegrass will require less fertility than
other grasses, particularly winter -growing grasses. An applica-
tion of nitrogen fertilizer equivalent to not less than 100 pounds
ammonium nitrate at the time growth begins in the spring is de-
sirable to push strong early growth. It is important to get bloom
and setting of the first crop as early as possible to avoid summer
heat. At any time that growth is off color or slack the grower will
do well to be sure the plant is getting necessary nitrogen.
Cultivation

Few fields may be relied upon to produce weed -free seed from
broadcast of Lehmann lovegrass. It is desirable to cultivate the
rows to a band 2 to 3 inches wide as soon as the field has dried suf-
ficiently following emergence to get on without packing the soil.
The rows should be clean -cultivated until they close over, making
further cultivation impractical. No means is known at present
other than cultivation to remove annual lovegrass, red sprangle-
top, sand dropseed, and other small seeded grasses which are im-
possible to separate in the recleaning process. Hand weeding
should be done in the row to remove plants the cultivator does
not reach. A heavier crop will be obtained if cultivation between
the rows can be avoided the second season permitting the seed-
lings which volunteer to fill in a solid field.
Harvesting and cleaning

Lehmann lovegrass may be harvested with a combine similar
to the Allis- Chalmers All Crop Harvester, equipped with rubber -
covered cylinder bars or a rasp -type cylinder. It may be cut, wind-
rowed, and threshed with a combine later or with a stationary
grain or alfalfa separator if a combine is not available. If the
crop is to be mowed and threshed, a windrowing attachment
should be employed, such as was used for windrowing alfalfa
seed before combining came into practice. Raking shatters too
much of the seed.

The crop should be combined when the growth shows signs of
becoming dry. Color of the seed heads changes from the char-
acteristic green during the growing period to a pale tawny to
brown color. Early maturing dry patches will begin to show trans-
parent husk where the seed has shattered from the tips of the
head. Late maturing parts of the field will still show a little green
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color and contain white seed yet in the dough stage. At proper
harvesting time the sample, when rubbed out from a head, will
contain ripe brown -colored seeds beginning to shatter from the
tips, transparent seeds in the hard dough stage, and a small per
cent of white seeds still in the soft dough stage. Harvesting is
not confined to as short a period as with weeping lovegrass, as the
seed heads of Lehmann lovegrass which shatter are continually
replaced by others which are ripening. However, to secure maxi-
mum yields the crop should be harvested when the greatest per-
centage of heads become ripe.

A sieve with 1/12- or 7/64 -inch diameter perforations should
be used in the combine to separate the seed from the straw and
chaff.

The seed from the combine must be dried before sacking if
there is any immature seed present, otherwise heating and spoil-
age will take place in the sacks. If the producer desires to reclean
his own seed, it will be desirable to rethresh with the combine.
A top 40x40 mesh screen and a lower 60x60 mesh screen will usu-
ally give good separation in a fanning mill. It will be well to have
a 1/25 -inch and a 30x30 screen in addition to take care of larger
size seed as there may be variations in size of seed.
Utilization and management

One to 2 tons of straw to the acre result from combining. This
can be baled and used as dry feed to supplement winter pasture.
If there is moisture available a midsummer crop of nearly sterile
heads is produced which must be mowed off in time to allow new
growth to start on the second crop. Timing this regrowth is most
important. If growth is started too early in the summer, blooming
may occur in hot weather in September and poor filling result.
About three months is the average time required from the irriga-
tion which starts regrowth until harvest time.

Lehmann lovegrass offers less resistance to trampling than most
other grasses. The effect of packing, at least on heavier soils,
seems to be detrimental to the succeeding crop. At the Tucson
Nursery it has been the practice to bale and haul off the straw.
This straw serves as good dry feed to supplement succulent green
pasture in early spring. Cattle have grazed on stubble fields,
cleaned up straw and stubble and hardened up on this feed to-
gether with weeds surrounding the field. More information is
needed, however, before grazing can be recommended as a general
practice because of the detrimental effect of trampling.

BOER LOVEGRASS (Eragrostis chloromelas)

Seasonal growth
Boer lovegrass grows in a manner similar to weeping lovegrass

but with more erect seed stalks. Growth takes place at low and
intermediate elevations during warm spells through winter and
early spring. Winterkilling may occur at higher elevations. Estab-
lished plantings make two crops a year. The first crop is harvested
ahead of weeping lovegrass in late May or early June. For some
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reason not yet determined, Boer
lovegrass appears susceptible to
damage from hot, drying winds
and is more inclined to blast than
the other lovegrasses. This has
happened to both the summer
and fall crops at Tucson from
time to time. It is susceptible to
chlorosis on alkaline soils and is
not recommended where chlor-
osis is known to be a problem.
Yields and returns Boer lovegrass

Yields of 150 pounds per acre from single crops have been ob-
tained at the Tucson Nursery with occasional crops running much
higher in yield. Boer lovegrass yields decline after the second or
third year. It has been marketed from very few acres in Arizona.
This species at present is the most promising lovegrass for range
planting in range areas which are too cold for Lehmann lovegrass.
Those areas include parts of southern Arizona and southern New
Mexico where temperatures reach zero, or a few degrees below,
for a short period in most winters. It is also planted as a compan-
ion grass with Lehmann lovegrass. Wide use of Boer lovegrass
may develop after further trial in extensive areas of Texas out-
side of the Panhandle. Greater palatability and greater drought
resistance of Boer lovegrass will favor its use over weeping love-
grass within cold hardy limits as seed supplies become more
available. At present very limited quantities of seed have been
offered on the commercial market.
Seedbed preparation and planting

Boer lovegrass should be planted in the same manner as weep
ing lovegrass. Two pounds per acre in 3 -foot rows is ample to
assure a stand. This is accomplished with hole No. 2 on the Planet
Jr. No. 300 vegetable seeder. Trial of hole No. 1 is recommended
if the seed is perfectly clean and free of any material which might
clog the smaller hole. The seed may be planted from spring to
late summer.
Irrigation and fertilization

This will be about the same as for weeping lovegrass. f a sec-
ond crop is attempted the fields should be grazed off and irrigated
ninety days ahead of frost. Fertilization and cultivation will be
the same as for weeping lovegrass.
Harvesting and cleaning

Boer lovegrass requires some experience in judging the proper
harvest date. Too often the field will contain plants which have
both mature and immature seed. The heads remain more of a
pale green to gray in color when ready to harvest than do the other
grasses. Frequent checks will have to be made when shattering
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begins to appear at the tips of the heads.. On a uniform ripening
field, harvesting should begin as soon as most of the seed shows
a transparent to amber color and the proportion of white seed
is not over 5 to 10 per cent. Boer lovegrass shatters readily and
the . crop may be lost in a single windstorm.. If the field ripens un-
evenly, it should be harvested when the majority of the seeds are
mature. Later maturing plants may as well be sacrificed, as those
ripening earlier will shatter as later ones mature. Screen sizes in
the combine, handling the seed, and recleaning, will be the same
as for weeping lovegrass.

lization and management
Grazing reports indicate Boer lovegrass is more palatable and

s grazed off more evenly than weeping. lovegrass (Plate VII).
Boer lovegrass produces a fall crop of seed so grazing in the
summer is confined to a very short period after the first crop is
taken off. It may be grazed in the fall following harvest of the
second crop. The field should be irrigated and new growth started
ninety days before a killing frost is expected.

Plate VIL. -Field of Boer lovegrass grazed by horses following harvest
of the seed crop. The grass is palatable to cattle and dormant fields have
been uniformly grazed.
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Plate VIII. -Two -year old field of Wilman lovegrass ready for harvest.
Material from the combine must be dried and processed in a hammermill
to free the seed from the husks.

WILMAN LOVEGRASS (Eragros

Seasonal growth
This lovegrass grows as an erect or weeping robust perennial

bunch grass, reaching a height of about feet (Plate VIII). When
it is planted in the spring, or early summer, it produces a light
seed crop before frost in the fall. The following summer it pro-
duces two crops. The first of these ripens in late June or early
July at about the same time as weeping lovegrass. The second
crop ripens in early September.

In areas where summer rainfall is a problem the growth pro-
duced in midsummer, following the harvest of the first seed crop,
should be grazed off or made into hay. This will permit a fall
crop to ripen after the summer rains are over. This same pro-
cedure will be desirable at the lower elevations, as the second crop
may be expected to blast in midsummer. Aftermath growth is
made following the second crop at Tucson, but the seed does not
have time to mature. From two and one -half to three months
will be needed to mature the fall seed crop before frost. Seed
production should be confined to the low and intermediate eleva-
tions as it will winterkill where temperatures dip close to zero.
Yields and returns

Commercial crops of Wilman lovegrass were harvested for the
first time in 1949 in Arizona and only a limited acreage has been
produced in New Mexico. Promishig results in areas adapted to
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seeding with Lehmann lovegrass and preliminary pasture trials
under limited irrigation suggest an expanding market. Winter -
killing during the severe winter of 1948 -49 indicates its range will
be more restricted than Lehmann lovegrass. Crop yields have
been about 200 pounds per acre the year after establishment.
About 300 pounds per acre have been obtained in succeeding years
after the plants have become robust. If a second crop is made,
total yields may reach 400 pounds per acre with good fertility on
established fields.
Soil and temperature requirements

Soil requirements are the same as for Lehmann lovegrass. Ex-
perience has shown that Wilman lovegrass must have a wider
margin of safety for late summer planting than the other love -
grasses. Temperatures of 16 degrees above zero during the winter
at Tucson killed seedlings planted in late August. July- planted
seedlings showed no mortality on light textured soils.
Seedbed preparation and planting

Seedbed preparation is the same as for weeping lovegrass. A
seeding rate of approximately 2 pounds per acre, drilled in 3 -foot
rows, is recommended. Holes Nos. 3 or 4 on the Planet Jr. No. 300
seeder should be tried. Wilman lovegrass seed varies in size so
it will be necessary to make a trial of a particular lot of seed.
Irrigation and fertilization

Wilman lovegrass will be later in breaking winter dormancy
than any of the other lovegrasses. First irrigation in the spring
will be in March or April. Irrigations have been once a month
up to June at the Tucson Nursery. Two irrigations have been ap-
plied in June, before harvesting. Further frequent irrigations
will be needed through the summer if a second crop is attempted.

Fertility requirements will be similar to those of weeping love-
grass. Chlorosis associated with alkaline soils has not been a seri-
ous problem with Wilman lovegrass.
Cultivation

More cultivation will be required than with weeping lovegrass,
as Wilman lovegrass is slower starting growth in the spring and
does not offer competition to control weeds in the early summer.
Harvesting and cleaning

It is a little more difficult to judge proper harvesting time on
this grass than on weeping lovegrass, as ripening is less uniform.
The grower must size up the degree of shattering occurring and
the amount of tan -colored mature seed compared to white imma-
ture seed contained in the seed heads. These heads will turn from
a pale greenish cast to a tawny color over the field as they ripen
but there will be numerous immature heads at the same time.

Wilman lovegrass requires particular care in combining. Due
to the large volume of spikelets the machine is easily clogged. This
difficulty is reduced by enlarging the pipe from the top of the ele-
vator into the sacks. Very slow forward travel is an absolute ne-
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cessity in a heavy field of Wilman lovegrass. Only the adjustable
sieves are used as the seed clusters are carried into the bin or
sacks. These must be spread out and thoroughly dried before ham -
mermilling. The grain is tightly encased in the husk and only a
small amount of the grain is knocked free in combining. This ne-
cessitates drying seed heads as they come from the combine. As
much as 200 square feet of drying space per acre harvested will
be needed. The seed heads shatter easily from the stems, so
windrowing may result in considerable loss and is not recom-
mended with equipment which rolls the windrow. A binder is
desirable if one is available. The combined material will require
stirring twice a day or more to allow proper drying and to prevent
heating. Two or three days will be required to get the mass dried
throughout. This combined material must be run through a ham -
mermill when it is thoroughly dry. The hammermill should be
operated at 800 RPM with a 3/16 -inch screen. If slightly damp, a
1/s -inch screen will work better. The material from the hammer -
mill is cleaned in a fanning mill using top screen varying in size
from 1/12 to 1/8 inch and a 30x30 or 40x40 screen on the bottom.
Commercial seed houses will be able to handle the processing if
they are equipped with a hammermill. Also a rerun through the
combine will knock out more of the seed. The seed is larger than
that of the other lovegrasses.
Utilization and management

Management of Wilman lovegrasses will be the same as for
Boer lovegrass. It is more readily eaten by livestock than weep-
ing or Lehmann lovegrass and offers promising pasture use in con-
junction with seed production. It goes more completely dormant
than any of the other lovegrasses, so it will find its principal use
between spring and first frosts in the fall.

SAND LOVEGRASS (Eragrostis trichodes)

Seasonal growth
Sand lovegrass is a long -lived perennial bunch grass somewhat

similar to weeping lovegrass in appearance but more palatable to
cattle. Its best adapted range is in the Southern Great Plains on
sandy soils having 17 inches or more rainfall. Under irrigation, it
is much slower in its development during the first season than
weeping lovegrass but appears to equal it in growth produced
after the first year. Unlike the other grasses its crop does not ma-
ture until late summer. This must be taken into consideration
where early August to mid -September rains are a factor. It pro-
duces but one crop of seed a year. Crops at Tucson have been
known to blast. Seed production should be confined except in an
experimental way to areas in the high elevation climates where
killing frosts do not occur before October 1. Plantings at inter-
mediate elevations should be on a trial basis until more data are
obtained.



EXPERIMENT STATION BU

Yields and returns
Sand lovegrass seed is easily produced. Seed is harvested in

favorable years from dry -land plantings in the plains area. Dur-
ing the past year such acreage was harvested. Supplies were be-
coming more plentiful for the first time in 1949 and are catching
up with the present demand.
Seedbed preparation and plant

This will be the same as for weeping lovegrass up to the seed-
ing operation. It will be found desirable to use a size larger hole
for sand lovegrass or hole No. 2 on the Planet Jr. No. 300 seeder.

Planting will be the same as for weeping lovegrass except that
no seedcrop is produced the first season from summer planting.

Other cultural practices will likewise be the same as for weep-
ing lovegrass. The seed does not mature until late summer.
Harvesting and cleaning

Sand ' lovegrass shatters readily, so it is doubly important to
have a harvester available at the proper time. The cast of the
heads in the field will change to a reddish brown to a tawny brown
and shattering will begin at the tips. When examination shows
most of the seed has turned from white to a brownish color in the
lower portions of the head, harvesting should not be further de-
layed.

Utilization and management
Grazing will be afforded following combining in the fall. Sand

lovegrass should not be grazed after the new growth begins the
following year as the plants take two seasons to reach full size.
Subsequent grazing practice on two -year stands has not been
established..

BLUE OR GIANT PANICUM
(Panicum antidotale)

Seasonal growth
Blue panicum, as it is being .

called by the trade in Texas, is a
robust perennial bunch grass at-
taining a height of 4 to 5 feet. Its
habit of growth is somewhat like
Sudan grass except that its stems
become more canelike and it pro-
duces a heavy crown with age.
Growth begins on an established
planting with the first warm
days in the early spring, but is
frequently frosted back a few
times. It can be grown best in the
low and intermediate elevations.
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Plate IX. -Blue panicum field after harvest of first seed crop. Heavy
growth in midsummer is nearly sterile. It is pastured or cut for hay to al-
low production of second seed crop.

Growth is slow until warm weather begins, after which it is
rapid. A crop should be obtained in the fall of the year in which
it is planted. The second year at Tucson, the next seed crop is
ready to harvest by the following June. After removal of this
crop, an excellent growth occurs on fertile soil if irrigated (Plate
IX) . This hay crop must be grazed or mowed off by early August
and new growth again started not later than mid -August in order
to allow the fall seed crop to mature. Growth ends with the first
frosts in the fall.

Productive stands have been maintained for over five years.
Yields and returns

Blue panicum was offered by most seed houses in Texas early
1949 but by spring supplies were exhausted. A similar condition

may exist this year. Demand for this grass is principally from
Texas, though small quantities may come into use for summer
pasture in the hot irrigated valleys where water is available.
Yields of 100 to 200 pounds per acre should be realized from the
first crop in the fall on good land. The following year, yields
of 300 pounds per acre are conservative. At the Tucson Nurs-
ery a yield of 300 pounds per acre was obtained from the June
harvest a year after planting. On sewage irrigated fields the
yield has been doubled. Comparable yields have been obtained
from small plots at Yuma. Blue panicum is a long -lived perennial
and continues to produce well for several years if the fertility is
maintained. Its production of forage and seed drops off quickly as
the fertility becomes exhausted.
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Seedbed preparation and planting method
Seedbed preparation should be in the same manner as for

weeping lovegrass. Blue panicum should be planted in 3 -foot
rows to permit cultivation. It should be seeded at the rate of 2
pounds per acre. This will be accomplished using hole No. 2 on
the Planet Jr. seeder. Seeding may be done between late March
and April and early August. While only one good crop of seed
may be normally expected the first season, early planting will
give more robust plants and a heavier yield in the fall.
Irrigation and fertilization

At the nursery the first irrigation has been delayed until April
if necessary to hold winter annual grasses in check, otherwise
irrigation should be the same as for Lehmann lovegrass since two
crops a year are produced after the establishment year. Depth of
penetration is particularly important as blue panicum is a deep -
rooted grass. Blue panicum requires good fertility and will re-
quire heavy fertilization on most soils to keep it productive.
Cultivation

It will be necessary to cultivate the blue panicum seedlings
while they are small to avoid weeds smothering them out. They
grow up more quickly than weeping lovegrass, so cultivation is
only needed at first and again after the midsummer grazing. Win-
ter weeds, if they are present, will have to be controlled through
cultivation and spraying as the grass is dormant through the
winter.
Harvesting and cleaning

A light crop will be matured by the time of frost if planted as
much as 100 days earlier.

Giant panicum matures its first heavy seed crop in June at
about the same time as weeping lovegrass. A considerable loss
may occur if harvesting is delayed after the majority of the heads
in the field have changed from a green to a tawny green in color.
The seed should mainly be buff to tan in color with dark mark-
ings. A 1/8 -inch diameter screen such as used for harvesting sweet
clover is used. If the crop is a little immature, a 3/16 -inch screen
will be better.

Blue panicum seed is more likely to heat than lovegrasses, as
there are usually more immature seed and leaves present. Care
must be taken to dry the material from the combine, as it will heat,
readily causing spoilage.

The seed may be recleaned in a fanning mill using a 1/12 to
1/16 -inch top screen and 40x40 mesh bottom screen.
Utilization and management

Blue panicum offers a better combination of seed production and
forage production than any of the lovegrasses. While the green
forage is relished by cattle it is not relished by horses. How-
ever, horses readily eat the cured hay. On productive soil it
will produce a heavy tonnage, comparable to Sudan, in midsum-
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mer. Where forage is a primary consideration, grazing may be
practiced in the same manner as for weeping lovegrass. However,
where a second seed crop is to be harvested, it is essential to have
new growth started about three months before the frost. To ob-
tain two crops a year after the establishment year, management
should be the same as for Lehmann lovegrass.

SIDE -OATS GRAMA (Bouteloua curtipendula);
This native grass is widely

adapted through Arizona, New
Mexico, Texas, Oklahoma, east-
ern Colorado, Kansas, and Ne-
braska. It grows as an erect
bunch grass. There are several
recently developed strains, but
unfortunately, seed is not readily
available. It is well for individ-
ual growers or any soil conserva-
tion district desiring to produce:
seed to keep in mind areas of `
adaptation where their seed . can
be marketed. The A -2969 Uvalde,
Texas, strain produced at the
Tucson Nursery is a heavier seed .

producer at Tucson than an
other strain grown there. It win-
terkills to some extent in eastern.
New Mexico and would not be ac -.
ceptable in the Panhandle, but
would be acceptable in central
and south Texas. The Vaughn,
New Mexico strain, grown at the
Albuquerque, New Mexico Soil
Conservation. Service Nursery,
would be suitable for northern .

Arizona, central and eastern
New Mexico, southern half of
Colorado, and the Southern:
Great Plains as far as cold hardi-
ness applies. It has not been
grown commercially. The Tuc-
son strain developed at Wood-
ward, Oklahoma, is in demand in
the Panhandle, but seed supplies
are not adequate for increase at
this time. The initial trial at Tuc-
son has shown erratic seed pro - .

duction. Production of seed of
the El Reno, Oklahoma, strain,
which is in demand in. Oklahoma,
Kansas, and the Panhandle, is
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likewise limited. Certified seed of these strains should be used
for increase as they represent a known source of pure seed. This
may not always be the case with commercial seed harvested from
native stands.
Seasonal growth

Side -oats grama greens up in the spring later than most of the
grasses. Two crops of seed are obtained in some years. The sec-
ond crop has been known to produce a heavy set of heads which
have proved to be completely sterile in some seasons at Tucson.
However, most years the heads are filled.

Harvesting side -oats grama presents a problem as the first crop
ripens from late July to mid -August after the summer rains have
begun. The grass is susceptible to lodging and rains aggravate this
tendency. Shattering is negligible in the Uvalde, Texas, strain but
does occur in the other strains. The second crop usually ripens in
October or November, ahead of frost.
Yields and returns

Production of side -oats grama has not been strongly encouraged
as good crops have been harvested from native stands in favorable
years. These sources however are not dependable and supplies
become short in between good seasons on the range. Yields of 400
to 600 pounds of spikelets per acre have been harvested and oc-
casionally much higher yields have been obtained.
Soil requirements

These will be the same as for the lovegrasses. Land used should
be particularly clean as it is very costly to remove weed seed from
side -oats grama. Chlorosis associated with alkaline soils has not
been a problem.
Seedbed preparation and planting methods

Seedbed preparation will be the same as for Lehmann lovegrass.
At the Tucson Nursery the preference is to plant 3/4 to 1 pound
of caryopsis (clean grain) to the acre in 3 -foot rows. This will
require 6 to 10 pounds per acre of the spikes and spikelets which
is the usual form in which side -oats grama is marketed. The clean
caryopsis will be planted with hole No. 7 or No. 8 of the Planet
Jr. No. 300 seeder. Some difficulty may be encountered drilling
the spikes. One of the largest holes in the plates will be needed.
It will be necessary to stir the seed frequently to prevent bridging
over in the planter box, unless it has a type agitator to prevent
this.
Irrigation and fertilization

Side -oats grama is slower to come up than the lovegrasses with
the exception of sand lovegrass. It will usually require a third ir-
rigation to bring up a good stand. The irrigation and fertilization
of side -oats grama require definite care. The grass exhibits a very
definite flush of growth in July when hot, humid days are common.
If it has been over fertilized with nitrogen prior to this time and
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sets a crop of heads it will lodge with the later flush of growth.
It should be managed in such a way as to produce a thrifty plant .

ready to put up its heads when this flush of growth occurs. Too
little is known of the possibility of reducing lodging with ade-
quate amounts of phosphate and potash fertilizer.
Cultivation

Because of the slower development of the seedlings, side -oats
grama will require frequent cultivation over a longer period of
time than any of the lovegrasses except sand lovegrass.
Harvesting and cleaning

Side -oats grama can be harvested readily with a combine. Har-
vesting should begin when the heads turn from a greenish cast to
a straw color. The red anthers will be dried up and amber colored
grain can be rubbed out of the spikes on the seed head. The com-
bine should be set to break the sterns as little as possible, yet re-
move all the seed heads which have developed good seed. The per -
forated sieve is taken out and the adjustable sieves only are used.
Many heads will stick tight to the threshed stems but these seldom
contain good seed. Care should be taken to prevent excessive
hulling of the clean grain during the combine operations. This
will be particularly had if the rubber facing on the cylinder bars
is worn off, and the combine speed is too high.

Cleaning side -oats grama is a difficult problem, because most
weed seed cannot be separated.
Utilization and management

The utilization and management of side -oats g
to that of Boer lovegrass.

HARDING GRASS (Phalars
Seasonal growth

Harding grass is a long -lived
perennial bunch grass making its
growth in the cooler months. It
reaches a height of 3 to 5 feet and
produces an abundance of lush
forage when grown in pure stand .
on productive soils. The seed is
subject to blasting and while its
use in pastures is not precluded
in the hot, dry valleys it is not
recommended for production of
seed in the Salt River Valley,
Yuma Valley, and similar areas.
Satisfactory crops have been ob-
tained in the Safford area and the
vicinity of Tucson. It is particu-
larly adapted to the middle ele-
vation climates where it is more

uberosa var ste optera

Hat-ding grass.
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productive than orchard grass early in the season. Fields have
been productive over five years at the Tucson Nursery.
Yields and returns

Harding grass seed is readily produced. There have been about
100 acres in the vicinity of Willcox and Safford in recent years. It
is produced more extensively in California.

The common Harding grass shatters badly. Yields have varied
from 100 to 300 pounds per acre in Arizona and up to 500 pounds
in California. More recently, yields of 500 pounds per acre have
been attained near Sahuarita. Arizona, with a less shattering
strain, developed at the Tucson Nursery. Extensive plantings have
not taken place in California and its use in Texas and parts of the
south has not yet been fully determined but is reported promising.
Seedbed preparation and planting

Harding grass should be planted in 3 -foot rows. Good stands
have been obtained by planting on one side of a low vegetable
bed, then later throwing the bed to the furrow, leaving the row of
plants in the center of the bed. Beds with deep furrows should be
avoided. The seed should be planted as soon as the nights begin
to cool off, about the latter part of September in the intermediate
elevations. November plantings stay very small through the
winter and produce smaller plants and less seed than earlier plant-
ings. It can be seeded readily with a Planet Jr. seeder using about
hole No. 10. This setting will use 2 to 3 pounds of seed per acre.
The seed should be planted about 1 inch deep.
Irrigation

Harding grass will usually require two successive irrigations,
not over a week apart, to bring it up. Established plantings at the
Tucson Nursery on sandy loam soil underlain with clay layers re-
ceive irrigation once a month in January, February, and March,
and twice during April and May or early June and once after har-
vest. The fields do not require irrigation again until September.

Fertilization
Harding grass produces the most extensive root system and has

the highest fertility requirements of any of the grasses grown in
quantity at the Tucson Nursery. It responds well to fertilizer
except during the coldest weather. Nitrates should be available
in the fall and early spring. Two to three additional applications
may be required to carry the planting up to the time it heads out.
Requirements for phosphate and potash should be discussed with
the local county agricultural agent as these elements, under some
conditions, affect lodging and quality of seed in small grains,
and may also affect perennial grasses.

Cultivation
Cultivation will be needed in the fall and spring to control cool-

weather-growing weeds.
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Harvesting and cleaning
Harding grass ripens in late May and mid -June in the vicinity

of Tucson. Perforated screens, 9/64 or 3/16 inch, should be avail-
able for the combine. A 3/16-inch screen will be found better if
the crop is harvested a little on the green side and the product is
to be recleaned. A 9/64-inch screen does well if the seed is ripe
when cut.

The seed must be thoroughly dried before cleaning and sacking.
Care must be exercised to stir it several times through the day as
it heats readily. A 6/64-inch top screen and a 1/20 -inch bottom
screen generally should be used in the fanning mill.
Utilization and management

The stems and leaves making up the stubble are green at the
time of combining. This and the material from the combine of-
fers better quality forage in conjunction with seed production
than do most grasses. Since Harding grass makes only one seed
crop each year the forage produced in the fall can be pastured.
Experience at the Nursery has shown that the practice of grazing
in the spring will be at the expense of the seed crop and is defi-
nitely not recommended.

SMILO GRASS (Orzyzopsis miliacea)

This grass has a limited demand in California. It begins growth
a little later in the spring than Harding grass. It is also more
stemmy and not as good for grazing. Yields of 500 to 700 pounds
per acre have been obtained. Handling will be the same as for
Harding grass.

RESCUE GRASS (Bromus catharticus and Bromus coloratus)

Four strains of rescue grass have been offered on the commer-
cial market. These are imported, domestic, Texas 46, and a strain
from Australia released from the Melloland Experiment Station
in California, carried as prairie brome. The certified seed of this
strain in California is sold as prairie brome No. 25. The latter
strain has been increased and distributed from the Soil Conserva-
tion Service Nursery at Tucson. The strain known as Texas 46 ap-
pears very similar to the Melloland strain. Recently an early -
producing heavy- seeding Australian strain has been increased at
the Tucson Nursery (Plate X) . It is being certified as A 445.

Seasonal growth
Rescue grass is a cool- weather -growing, short -lived perennial

bunch grass. Under close grazing it does not survive the hot sum-
mer temperatures of the lower elevations.
Yields and returns

It is from the early Australian strain that a nursery yield of
1,700 pounds per acre was obtained. On the Tucson Nursery, high
yields of the other strains have been 1,000 pounds per acre. Rescue
grass is easily produced and handled. It is one of the lowest priced



Plate X.-Longer-lived strains of rescue grass have produced yields the
first season of over 1,000 pounds per acre under heavy fertilization.

seeds on the market other than annual species. It may be . grown
in the low and intermediate elevation climates and lower areas
of the high elevation climate.
Soil requirements

Rescue grass, like Harding grass, requires good fertility. It
makes better growth on heavier soils but makes satisfactory
growth on sandy soils. Fields should be free of Johnson grass and
annual bromes such as the common rescue known to farmers in
southern Arizona as cheatgrass. This cheatgrass is inferior in for-
age production and constitutes a weed which must be strictly
avoided. The seed is very similar to that of the longer -lived res-
cue grass and cannot be separated from it. The grower should
have control of the ditch from the source of the water to his field
to prevent contamination of his crop.
Seedbed preparation and planting

Rescue grass can be planted in beds like Harding grass. Where
soils do not crust over too severely it can be planted in the bottom
of the furrow or on the flat. It will be necessary to watch the
planter boxes closely in seeding to see that the seed does not
bridge over. Hole No. 36 on the Planet Jr. 300 seeder plants 4 t
6 pounds per acre which is a desirable rate in 3 -foot rows Seed
should be planted in September as soon as the nights begin to
cool off a little.
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Irrigation, fertilization, and cultivation
These will be much the same as for Harding grass.

Harvesting
Rescue grass ripens during late April at Tucson. A second crop

which ripens in June seldom proves profitable because of poor
filling. At Albuquerque, New Mexico (elev. 5,000 feet) two crops
a year are produced. No perforated sieve is used on the combine
as the seed is large enough to separate in the adjustable sieve. In
recleaning, a 5/16 -inch top screen and a 1/12 -inch bottom screen
are generally used on the fanning mill.
Utilization and management

Rescue grass does not stand up well under continued close
grazing. While the effect of grazing the stubble and the aftermath
growth has not been observed, it is known that there is a good
volume of such growth to be removed in the early summer. Mod-
erate grazing of a field in the fall did not reduce the seed crop
but early spring grazing markedly reduced it.

KING RANCH BLUESTEM (Andropogon ischaemum,
King Ranch Strain)

This grass is a long -lived, summer -growing perennial. The de-
mand is very high at the present time. Because of the difficulties
of harvesting, acreages in production have not rapidly increased.
Yields at the Tucson Nursery have not encouraged its production
to date because of uncertain filling, light seed, and ready shatter-
ing. The sprawling habit of the plant makes it difficult to combine.

TURKESTAN BLUESTEM FPI 107,017 (Andropogon ischaemum)

This grass, pictured on the cover, is similar to the King Ranch
bluestem, but it grows more erect and is more cold hardy.

The Turkestan strain, not yet produced commercially, has
proved promising in northern Arizona, eastern New Mexico, and
southeastern Colorado and may find a ready market for that area.
The King Ranch strain is much preferred in south Texas. The
Turkestan strain usually makes satisfactory crops at Tucson and
can well be undertaken on a trial basis in the areas having an in-
termediate and high elevation climate. As the crop occasionally
blasts in the Tucson area, it is not recommended for the low ele-
vation climates. It has light seed and involves difficulty in com-
bining. A removable galvanized iron box on the side of the com-
bine has been used to recover the light seed which blows over
with the fine chaff. It is installed below the straw walker to allow
the coarse straw to kick out of the machine.

SLENDER GRAMA (Bouteloua filiformis)

This grass is in demand in southern parts of Texas and south-
eastern Arizona. Fairly satisfactory seed yields have been ob-
tained at Tucson. Trial for seed production is justified in the in-
termediate elevations. At the Soil Conservation Service Nursery
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Plate XI.-Wheatgrasses developed in recent years are adapted för seed
production in the cooler areas of the state. Intermediate wheatgrass, right,
tall wheatgrass, left.

at San Antonio, Texas, it is harvested with .tractor -drawn seed
strippers. Combining is difficult and not too satisfactory.

INTERMEDIATE WHEATGRASS (Agropyron intermedium)
PUBESCENT WHEATGIt:ASS (Agropyron trichophorutn)`

The wheatgrasses are cool - season grasses and are known to be
suitable for production only in the higher elevation climates, Pro-
duction in the upper portions of the medium elevation climates
should be on a trial basis. These grasses do not fill in the lower
hot, dry, irrigated valleys.
Yields and returns

Demand for seed exceeds the supply at present although exten-
sive acreages of intermediate wheatgrass are coming into seed
production. Yields of from 200 to 400 pounds per acre have been
obtained during the first and second years (Plate XI) . Yields
have declined thereafter, probably due to sod formation between
the rows.
Seedbed preparation and planting methods

Intermediate and pubescent wheatgrass should be planted in
30 -42 -inch rows. Three to 4 pounds per acre should be used, plant-
ing with hole Nos: 34 to 37 if the Planet Jr: 300 seeder is used
The planting season should be in the spring, summer, or fall Late
summer is definitely preferred, thus avoiding the expense of : a
full season of weed eradication,



GRASS SEED PRODUCTION 37

Irrigation and fertilization
The use of adequate amounts of nitrogenous fertilizers pay

dividends. Sixty to 80 pounds of nitrogen is generally considered
minimum. Increased rates should be tried. Application should
be in early spring with the beginning of active growth. Phos-
phate fertilizers should be used also if the soils are known to be
deficient in phosphate.
Cultivation

Intermediate and pubescent wheatgrass spread by underground
stems and tend to sod over between the rows which results in de-
clining yields after the first production year. Renovation of the
middles to reduce or eliminate this spread is indicated as a desir-
able practice, and methods of cultivation to accomplish this reno-
vation are being studied.
Harvesting and cleaning

Only one crop of seed a year is produced by the wheatgrasses.
The seed can be harvested in the soft to hard dough stage and
later threshed with a combine, or it may be combined directly
when the seed is fully ripe as there is little shattering. Pubescent
wheatgrass matures a week or two ahead of intermediate wheat -
grass. No perforated sieve is used in the combine to harvest
wheatgrasses. The seed can be readily cleaned in a fanning mill.
Utilization and management

The seed crops are removed in midsummer. The grasses resume
growth with cool weather and offer good pasture through the
fall. They should not be grazed in the spring if a maximum seed
yield is to be obtained.

TALL WHEATGRASS (Agropyron elongatum)

Tall wheatgrass is a robust, hardy, late -maturing, alkali- tolerant
bunch grass. Supplies of seed have been inadequate to supply de-
mand. Seedbed preparation, planting methods, and adapted areas
will be similar to those of the previous wheatgrasses.

Irrigation will be required later into the season as tall wheat -
grass does not mature until late summer. The applications of
fertilizer have been made at Albuquerque, New Mexico, in early
April with a second application a month later. Good yields of
seed from 600 to 800 pounds per acre have been harvested.

RUSSIAN WILD -RYE (Elymus junceus)

Russian wild -rye, much in demand, is a perennial deep- rooted
bunch grass with an abundance of basal leaves. Its suitable areas
of production are like the wheatgrasses, confined to the cooler
areas.

Yields of 200 to 400 pounds per acre are harvested in early sum-
mer (Plate XII) . The first crop is not produced, however, until
the second year. Russian wild -rye has definite fertilization re-
quirements. As it produces an abundance of heads early in the
spring it appears necessary to maintain adequate nitrogen in the
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Plate XII.- Production of Russian wild- rye is adapted to \vheatgrass -.
producing areas_ Proper fertilization largely determines yields

late winter. Irrigation should be frequent enough to avoid 'stress
as this seems markedly to reduce seed yield.

The grass is very palatable and the regrowth after harvest. of
the seed crop furnishes good forage.

LADINO CLOVER (Tri f olium repens var ` pratense)

Ladino clover may be produced under irrigation throughout
the state. Because of the frequency of irrigation demanded to
keep it alive through the summer it is not too suitable for the low
areas. To secure good seed crops, water and fertility must be.'
managed to avoid too heavy vegetative growth and promote the
maximum production of heads. The seed does not shatter readily.
The heads do, however, lay over flat on the ground as the seed and
stems mature. Only partial crops can be obtained without special
suction harvesting equipment. Yields from mowing and combirí=
ing run from 100 to 200 pounds to the acre on a good field.

The crop should probably be handled as an annual in the lower .
areas as weeds and Bermuda grass will take over the fields with-
frequent summer irrigation.

RED CLOVER (Trifolium pratense)
Good crops of the Louisiana strain of red clover have been pro

duced at the Tucson Nursery and University of Arizona Experi_
ment Station at Mesa. Yields of 400 to 500 pounds per acre were
obtained. Yields of Kenland red clover, now in good demand, are
not known in this state. Red clover is readily produced and
harvested but it may require processing to release the seed from ::
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the pods. Prices and outlet for the seed should be determined
from seed dealers.

SUBTERRANEAN CLOVER (Trifolium subterraneum)

Subterranean clover sets good crops of seed at Tucson on light -
textured soils. Good yields have been obtained from hand -har-
vested rows. Since the seed becomes imbedded in the surface soil,
harvesting involves undercutting and threshing. The seed must
be processed.

BIRDSFOOT TREFOIL (Lotus corniculatus)

There are two varieties of birdsfoot trefoil. The broadleaf tre-
foil is in unlimited demand but has not set satisfactory seed crops
in trials at the Tucson Nursery. The narrow -leaf trefoil which is
considered superior for pasture use in the intermediate elevations
is in very short supply at the present time.

Healthy growth of trefoil has been observed on neutral soils
or those on which alkalinity has been reduced with soil amend-
ments. Generally, without such soil amendments, growth has
been poor. Good crops of seed have been set but it shatters ex-
tremely readily. Profitable yields would only be assured where
the crop could be harvested immature and allowed to cure where
the shattered seed could be retrieved. Yields of 400 to 800 pounds
per acre have been obtained from hand harvesting.

BUTTON CLOVER (Medicago orbicularis)

There are two strains of button clover. The Tennessee strain
produces good seed crops and can be combined direct in the field.
Yields of 800 pounds per acre have been obtained. The common
button clover drops its pods from the stems at maturity. Yields
of 400 pounds per acre have been secured mowing and windrow-
ing the crop. An additional 600 pounds per acre, which was ob-
tained by hand sweeping, would be secured with suitable suction
machinery. Similar methods and yields are possible with snail
clover.

OTHER ADAPTED SPECIES IN COMMERCIAL PRODUCTION

The grasses and legumes described thus far have been produced
in limited commercial quantities only; or until recently at least,
demand has exceeded supply. There are other species which are
imported, as is Rhodes grass and Dallis grass, or which are pro-
duced commercially in nonirrigated or cheaply irrigated sections.
These species which can be grown in Arizona include tall meadow
oatgrass, alta fescue and Kentucky 31 fescue, orchard grass, annual
and perennial rye grass, smooth brome (Southern strains) , moun-
tain brome, Bahia grass, Austrian winter peas and burnett. Grow-
ers interested in the production of any of these more competitive
crops should visit the Soil Conservation Service Nursery to se-
cure details of their production.
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SUMMARY

The production of grass or legume seed is not a get- rich -quick
crop. It does offer a new crop in a rotation to build up organic
matter, improve soil texture, and provide a cash return at the
same time.

It is not possible to predict possible demand for seed of the
species described. Growers should anticipate moderate to strong
competitive prices depending upon the ease of production of heavy
yields. From 3 to 10 acres of any one species is a desirable acre-
age limit until the grower has gained some experience under his
own conditions.

Successful seed production requires:
1. Properly levelled land.
2. Good, clean, productive land which will take water

and respond to fertilizer.
3. Foundation, registered or otherwise clean seed, free of

certain types of weed seed.
4. Hand labor to keep fields clean and free of invading

grasses and other weeds.
5. Adequate amounts of fertilizer applied at the proper

time.
6. Adequate water at the right season and whenever need-

ed to insure good stands.
7. Proper timing of harvesting, adequate harvesting

equipment, drying space, and care in avoiding contami-
nation while drying.

8. Close management of fields when livestock is pastured
and proper timing of regrowth.

9. Care of harvested seed to avoid heating and damage by
insects, rodents, and weather.

10. Good judgment in marketing.
Seed production offers new profitable land use to the grower

who can meet these requirements.
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