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SOAPWEED OR PALMILLA (YUCCA ELATA) AS
EMERGENCY FORAGE

In parts of southern Arizona, particularly about Willcox, some
stockmen are feeding the chopped stems of the plant commonly known
as soapweecl, yucca or palmilla as an emergency forage to cattle. As
many as 1500 head of cattle in the Sulphur Spring Valley were fed
on soapweed or yucca stems, at least as a partial diet, during the past
winter and spring, and it is stated that about one-half that number were
fed during the previous winter season, i. e., 1915-1916. In some in-
stances this feed constituted an almost exclusive diet, since the open
ranges were very closely grazed, as is generally the case at this season
of the year. In other cases cattle were fed, in addition, some kind of
concentrate or else grazed in winter pasture] where there was consid-
erable feed. Various statements have been made concerning the relative
feeding value of yucca or soapweed forage. Some of these have un-
doubtedly been overestimated, but the general impression is that the
experiments have been successful and that the feeding will be continued.

In company with Professor G. W. Barnes, livestock specialist of the
University Extension Service, the writer visited the country about
Willcox last March and made observations on the preparation and
feeding of the yucca forage to stock. The winter of 1916-1917 was
colder than usual and the spring was backward. At the time that the
visit was made there was little fresh growth upon the range and some
of this, unfortunately, was loco. The perennial grasses had scarcely
began growth. It was stated that Messrs. Cook and Johnson, near
Willcox, were feeding about 500 head of cattle exclusively on yucca
forage, and W. H. McKittrick was feeding about 300 head. At the
j. H, ranch, the manager, Mr. Brookerson, was feeding about 300
animals of all sizes. The latter were grazing on a winter pasture about
two miles from the J. H. ranch and they were given all the chopped
yucca stems they would eat in addition to the grass they grazed.
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There was considerable grass in this fenced area and the stock
would have been able, in all likelihood, to get along at least for a time
without additional feed. To be sure, the grass was dry and weathered,
but nevertheless grazable. The yucca forage, as will be noted later, was
a real addition to this kind of feed. The commonest grasses were
represented by galleta or cracker grass, also called tubosa grass (Hila-
ria mutica), false needle grass (Scleropogon brevifolius), alkali sacaton
or fine-top alkali grass (Sporobohts airoides), aparejo or cushion grass
(Sporobolus utilis), wire grarna or woolly foot (Bouteloua eriopoda),
hairy grama (Bouteloua hirsuta), side-oats grama (Bouteloua curti-
pendula), and a species of Triodia. Besides these were scattered shrubs
of winter fat (Burotia lanata), chamiso or shadscale (Atriplex canes-
cens) and one other species of saltbush. These latter are considered
excellent winter and early spring browse plants. The stock were in
fair to good condition considering the hard winter through which they
had passed. The droppings of these animals indicated that they were
not badly constipated, though the condition of some of them could have
been improved. The feeding of yucca forage helps to some extent, at
least, to regulate the condition of the bowels.

It is not uncommon for cattle grazing on the open range to become
badly bound up or constipated during the winter season. This is due
to the lack of succulent forage and to the large proportion of dry,
leached out grass and weeds along with such browse as saltbush,
Mormon tea (Bphcdra sp J, mesquite and palo verde twigs that stock
are driven to eat at this season, The grazing of cactus forage in
winter largely overcomes this condition. When eaten in quantity it
acts as a purgative. Excessive constipation is responsible for losses
of stock on the ranges far in excess of what is generally understood.
It is now time that this should receive attention from stockmen. Such
losses are often considered to be due to stock eating poison plants, when
in reality they result from constipation caused by the dry feed stock
are often forced to subsist upon. A small amount of alfalfa, oil cake,
cotton-seed meal, singed cactus, chopped yucca or silage fed to cattle,
along with what they can graze on the open range, will very much
improve this condition.

Botanical information: Soapweed or palmilla (Yucca elata) belongs
to the subfamily Draceneae of the Lily family. It is one of eight
species of this group of plants in our State and it is more abundant
and widespread with us than any of the other species. It belongs to
the group of yuccas having narrow, thin leaves and dry, capsular fruits.
The individual plants vary much in size, according to age, soil and
moisture conditions. Occasional plants grow to heights of 12 feet or
more and are often branched above. The average plant, however, is
4 to 7 feet high with two to several unbranched stems from a common
base. The stems are clothed for their full length with a dense mass
or coat of leaves. They vary from 3^ to 4J4 inches In diameter, exclu-
sive of the thick leaf bases which form a layer nearly an inch thick
all around. In section the stems consist of numerous stout, white
fibers lying in a mass of softer and somewhat succulent tissue.
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The leaves vary from 18 to 24 inches long and have short, flattened
ancl abruptly broadened bases. The blades are % to y2 inch wide,
green, very tough and woody, with narrow white margins. They are
tipped with a spine. There are numerous stout white fibers along the
edges or margins of the leaves. These are occasionally collected and
woven into stout cords or ropes by Indians and Mexicans. The leaf
bases, already noted, are whitish in color and quite juicy, though tough
and leathery. The old leaves, L e., those on the lower half of older
stems are usully dead and abruptly bent downward; on the upper half
of the stems they are green and spreading, ascending or erect in
position.

Yuccas are characteristic plants in the landscape in the spring and
early summer during their blossoming period. The flowers are rather
large, showy and cream-white in color; they are borne in large stalked
panicles or clusters which grow from the ends of the leafy stems just
noted. The flower stalk is often 3 to 5 feet long in addition to the
flower cluster which may be 3 on 4 feet long. In Yucca elata the
flower stalk with its flower cluster begins to grow rapidly about May 1,
and in this succulent condition is much relished by horses and cattle!
One can find occasionally hundreds of plants in a locality with their
flower stalks eaten by stock. After the flowers disappear and the seed
pods mature, the stalk dies back to the leafy stem of the plant. Accord-
ingly, a yucca may blossom many times without the stems or plant
dying, while the sotol (Dasylirion Wheeleri) and the Agave or Century
Plant (Agave sps.) die entirely soon after flowering.

The soapweed or palmilla, in common with other of our native
yuccas, is of slow growth and when the main stem is cut back to the
ground several young shoots commonly begin growth from the base.
In the University Cactus Garden, where occasional irrigation is given,
the stem of a rather mature soapweed plant was cut back to the base
four years ago, having been previously burned. At this time eight
shoots of various sizes are growing, the largest of which Is 20 inches
high, exclusive of the leaves. It would require probably 10 years at
this rate for a yucca stem to grow to a height of 3J4 or 4 feet from an
old base, and of course, a much longert period from seed. There is
an abundant growth of young leaves from this cluster of shoots, but
these are too tough and woody almost from the start to be eaten by
stock even with great shortage of feed. Yuccas are rather deep rooted
and very difficult to eradicate in cultivated areas, as many farmers in
dry farming communities can testify. They propagate readily from
root cuttings.

Yucca elata is quite common throughout southern and eastern Ari-
zona and it extends eastward through southern and central New
Mexico into western Texas, and northern Mexico. Over considerable
parts of this large area it is one of the most conspicuous and abundant
of the larger plants. In Arizona its growth is most abundant between
the altitudes of 3,000 and 5,000 feet on rather level, gravelly or sandy
clay soils. It is usually accompanied with scattered growth of bunch
grasses and shrubs. Below altitudes of 3,000 feet it seldom occurs in
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any quantity except in occasional swales or storm water areas, while
above altitudes of 5,000 feet it gives way to oak, juniper and other
woody growth.

In addition to being used as an emergency forage, considerable
quantities of this yucca have been shipped from New_ Mexico and
western Texas to El Paso and other points to be utilized in soap-
making. A dark, rather coarse wrapping paper may be made from the
leaves of this plant, though, as yet, this has not been manufactured
in commercial lots. The paper is made from the green leaves, the
growth of which is stimulated by cutting back the old stems to the
base. The roots, called amole, are fleshy; they are used by the Mexi-
cans and Indians as a substitute for soap.

Preparation of yucca forage for stock: There are several ways to
prepare yucca stems for feed. The method used at the J. H. ranch
consists in cutting the stems with the leaves on in pieces about two
feet long and then splitting these lengthwise with a sharp axe. Two
or three strokes of axe are necessary to cut a stem in two and four or
five well directed ones to split it lengthwise. About a minute is required
on an average to do this and the material is then ready for the chopper.
The stems are hauled in from the surrounding country and one to two
hours is required, according to the distance and the abundance of the
plant to get a wagon load of these. The older parts of the steins, i. e.f
those covered with old dead leaves, are too fibrous to be of value for
feed and are rejected.

The yucca chopper at the J. H. ranch consists of a discarded,
vertical-acting pump-jack. A stout, moderately sharp iron blade with
a cutting edge of about six inches is bolted to one arm of this. The
blade is so adjusted that in the downward movement of the arm the
cutting edge comes in contact with a thick block of wood below. The
yucca stems, cut in pieces and split as just noted, are laid on this block
and chopped into small irregular pieces one to two inches in thickness
and about two inches in length, the stems being handled by the leaves.
No attempt is made to chop the leaves since these would not be eaten
under any circumstances. Stock eat readily this prepared yucca forage,
which consists of the stems and the adherent flattish leaf bases. This
material is whitish in color, somewhat succulent, and has a pronounced
sweetish taste. Enough material may be chopped at one time to last
for several days. After being chopped the material is loaded on a
wagon and hauled away to the stock.

A silage cutter answers as well or better than the device described
above for chopping the stems, and one of these machines was used
about Willcox last year. The power to run the chopper is furnished
by a 3 or 4-horsepower gasoline engine.

Chemical and microscopical analyses of chopped yucca forage:
Samples of yucca stems as prepared for feed at the J. H. ranch were
taken for chemical analyses. This material represented young or me-
dium aged stems, i. e., stems whose leaves are gi;een, and is designated
No. 1. Similar material was collected near Tucson, Arizona, to repre-
sent somewhat older stems, f. e., those mostly with dead leaves; this is
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designated sample No. 2. These samples were analyzed by the chemists
of the Arizona Agricultural Experiment Station, with the results given
below. As would be expected the sample representing the younger
material shows a larger amount of moisture, crude protein, and fat ;
and a smaller amount of ash, crude fiber and carbohydrates than the
sample from the older stems. Sample No. 1 contains less than one-
half as much ash, slightly more than one-half as much crude fiber and

A mature plant of Yucca data growing at an altitude of 3000 feet.

almost twice as much crude protein as Sample No. 2. The analyses
showed saponin present in some quantity, which is not surprising.
This substance is considered by some authorities as a poison when
occurring in considerable quantity'in plants. Thus far no ill effects
have been noted from saponin in the feeding of yucca over a period of
two seasons, and in all probability none are to be expected.
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In addition to the chemical analyses made by the Experiment Sta-
tion, the writer made a microscopic study of the stems and leaves.
Curiously enough, no starch was noted in* any instance. In place of
starch, there was a rather large amount of glucose or grape sugar. This
accounts for the sweet taste of the forage. The sugar was present
both in the stems and in the leaf bases. The leaves are composed of
an unusually large amount of woody cells or fiber and give but a slight
test for sugar. Only a trace of oils could be found in occasional cells.
An unusually large amount of crystals of calcium oxalate was present.
In chemical analysis this would appear as ash.

ANALYSES Off SAMPLES Off YUCCA FORAGE.
No. 1 No. 2

Young stems Old stems
Moisture 72.10% 63.50%
Ash 1-55% 3.34%
Crude protein 2.09% 1.12%
Fat (ether extract) 43% .34%
Crude fiber 4.50% 7.15%
Carbohydrates (nitrogen-free extract) 19.33% 24.55%

100.00% 100.00%

Comparison of yucca forage with native cacti forage as emergency
feed: The moisture varies from 63.5 per cent to 72 per cent in the
yucca samples, which is about 9 or 10 per cent less than in stems of
native cacti. Moisture can be dismissed as of no importance from a
standpoint of food value. The ash averages 2.45 per cent for the yucca
forage as compared with 4.35 per cent for cactus forage. The ash
content, therefore, is about one-half that of cactus stems. Ash is of no
food value, but the ash in cacti is abnormally high and probably acts as
a purgative. Yucca forage has no purgative effect on animals, even
when fed in quantity.

The crude protein averages 1.60 per cent for the two samples of
yucca as compared with 1.42 per cent for native cactus forage. The
protein content of cactus forage is notably low and the analyses show
yucca forage to be about as deficient. Protein is an animal food and
good alfalfa hay often contains as high as 12 or 15 per cent The fat,
or ether extract, averages .38 per cent for the yucca samples as against
.40 per cent for samples of native cacti. Dr. Vinson states that this is
composed only in part of true fats and that it may include some resins.
This amount of fat is low at best. The average of the yucca samples
gives 5.83 per cent crude fiber as compared with about 2.28 per cent for
native cactus forage. Even the younger samples of yucca contain
practically twice as much fiber as cacti. Fiber has almost no nutri-
tive value. The carbohydrates or nitrogen-free extract averages
21.94 per cent for the two samples of yucca as against 15 per cent in
cactus stems. As already noted the carbohydrates in yucca are rep-
resented largely by glucose or grape sugar, which is a valuable food.
Carbohydrates supply heat and energy for the body and produce fat.
With protein they are essential for good stock feed.

As compared with cactus forage, yucca forage appears to contain
about the same amount of crude protein, less water and ash, and more
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crude fiber and carbohydrates. Aside from the fact that yucca for
acts somewhat as a succulence when fed during the winter and spj
seasons along with dry range feed, its food value lies chiefly in its
bohydrates in the form of glucose. From the analysis given it apf
to have a considerably greater nutritive value than cactus fon
The cost of preparing yucca forage as already described, includU
cutting ^and hauling to the chopper, chopping, loading and hauli
out again to stock, is in excess of the cost of singeing native cacti
the ranges with a cactus burner. However, the feed is of sotnewl
higher quality and the expense is fully justified for emergency fe<
This expense is no greater than that of choppnig prickly pears,
practiced in parts of western Texas where these plants are ab
dant. There, the cacti are cut, loaded on wagons and hauled f
chopping machine. The chopped material is again loaded up
hauled out to the stock,

Yucca forage is to be regarded as a roughage similar to cactus
forage. It serves well as such to be drawn upon by stockmen during
periods of short feed. At these times its use will assist materially in
carrying stock over famine periods with greatly reduced losses. In
quantity on the range it may be compared to a stack of hay to be used
only in time of need or to reserve silage supplies. Like cactus forage it
undergoes almost no depreciation on the range with age, and it is not •
subject to grazing by stock except when prepared for feed. Its growth,
though slow, accumulates year after year on the range without interrup-
tion. As a reserve food supply, it can be called upon at once, with
nominal expense, during a famine period. Since it does not grow in
quantity in cactus country, it plays the same part as emergency forage
on the higher mesas that cactus does over some of the lower mesa
country. Because of the expense of preparation it will not be utilized
during periods of good feed. For best results it is recommnded that
ai little cotton-seed meal or oilcake be fed to animals along with the
chopped yucca.

J. J, THORNBER,
Botanist.


