
The Mesquite Tree: Its Products and Uses

Item Type text; Book

Authors Forbes, Robert H.

Publisher College of Agriculture, University of Arizona (Tucson, AZ)

Rights Public Domain: This material has been identified as being free of
known restrictions under U.S. copyright law, including all related
and neighboring rights.

Download date 24/05/2023 20:15:16

Item License http://creativecommons.org/publicdomain/mark/1.0/

Link to Item http://hdl.handle.net/10150/192193

http://creativecommons.org/publicdomain/mark/1.0/
http://hdl.handle.net/10150/192193






T H K M ES(^I T I X K X R Bi-

r r s PRODUCTS AND USES.

BY ROHKKT H. KOKHRS.

SYNOPSIS.

1 nt roductory.
7Vie Mcsquitc Tree Its character and habitat.
Mcsquitc Wood Its properties and uses.
Mcsquitc (iiim.
Tanning Materials contained in the Mcsquitc Tree.
Mesquitc Beans Their value as food for stock.
Honey and Medicines obtained /row Mcsquitc.
Forestry Iscs of Mcsquitc.
Sumiuai'v.

INTRODUCTORY.

An important part of agricultural experiment station work,
especially in a new and developing" country, consists in the study of
native forms of animal and vegetable life with a view to their
improvement into profitable crops and industries. This is simply
repeating", with the aid of scientific knowledge and instruments, the
process by which the great majority of our most valuable crops
have been discovered and brought into their present useful forms.
Cotton, maize, sugar cane, potatoes, the various small grains, fruits
of many kinds, and, in fact, most of our cultivated crops, have
behind them a long- history of development from a comparatively
worthless, wild condition. Such development, in the absence of a
knowledge of good methods of selection and culture, has often been
a matter of chance rather than of intelligent and well directed
effort. In recent times, and with the aid of extensive knowledge
and facilities, the experiment stations of Europe and the United
States have made some additions to the list of paying crops, and
have increased the value of many staples. The sugar beet, the cow
pea. alfalfa, and numerous forage grasses, have either been dis-
covered or much improved by these institutions.

It is believed that some of the unique forms of vegetable life
found in the arid Southwest would repay investigation and cultiva-
tion. The trees and plants of this region, being indigenous, are



16 BULLETIN No. 13.

well adapted to our peculiarities of soil and climate, and in certain
instances it is to them, rather than to the staples of other regions,
that we must look for profit. It is, therefore, intended to use the facil-
ities of the Chemical Laboratory of the Experiment Station, as far
as time will permit, in thus solving- the problem of agricultural pros-
perity in Arizona. The value of this work can be greatly increased
by the co-operation of those whom it is intended to benefit, and
information and suggestions along" this line will at all times be most
willingly received,

CHARACTER AND HABITAT OF THE MESQUITE TREE.

The Mesquite tree {Prosopis juliflora)* known in some localities
as the Alg*aroba, Honey Locust, or Honey Pod, is found in the
South Atlantic forest region of the United States, in Jamaica, and
in the States and Territories of the arid Southwest. From this latter
position it extends throug*h Mexico, Central America, and South
America, as far as Chile and the Arg-entine Republic. In the United
States the Mesquite tree thrives best in the dry, elevated parts of
Western Texas, of New Mexico, and of Southern Arizona. Roug"hly
speaking-, it is found from the Colorado and Brazos rivers in Texas,
on the east, to the western edg-e of the Colorado desert in California
on the west, and from the northern boundaries of Arizona and New
Mexico, southward. In this vast territory it thrives best along- the
richer valleys where water is most abundant, and follows the beds
of small streams for long- distances up into the mountains. It
seems to prefer a dry, warm climate, avoiding- the seacoasts and
latitudes where it is subject to severe and prolong-ed frost. It will
send its roots to great depths in search of water, and for this reason
nourishes in many apparently arid situations.

According- to conditions of growth, the Mesquite varies from a
tang-led, thorny shrub, to a larg-e, low,, spreading- tree. Near Tuc-
son, in the Santa Cruz Valley, there are specimens with a diameter
of three feet at the ground, and a heig-ht of fifty feet. More fre-
quently it is less than eig-ht inches in diameter, and under twenty-
five feet in altitude. The tree is not usually of symmetrical shape
in its wild condition, thoug-h at times, when its growth seemingly
has been rapid, it appears smooth and evenly spreading". The
rapidity of its growth during" the first few years depends upon the
available water. In four or five years a stout shrub may be
obtained,, which can doubtless be modified in form by pruning".
When once established, the Mesquite is very hardy, enduring-
extremes of heajt and drouth uninjured. In its arid, native condi-
tions the tree is slow growing", the statement being- made by Dr.

*I am indebted to Prof. J. W. Tourney, Botanist and Entomologist of the
Station, for the scientific names of the plants and insects used in this Bulletin, and
to an article in Vol. XVIII. of the American Naturalist, by Dr. V. Havard, for
information concerning- the Tiabitat of the Mesquite tree.
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Havard that a trunk seven or eight inches in diameter is about
thirty years old, while a trunk ten or twelve inches in diameter is
about seventy-five years old.

In this locality (Tucson) the Mesquite is one of the last forms of
vegetation to put forth its leaves in the Spring*, blossoms for the
most part in May and June, and the fruit begins to ripen early in
August.

Throughout the arid, southwestern part of the United States
the Mesquite is the most important, and in many localities the only
native tree. It is, therefore, of great utility to the people of this
region, its value, however, depending perhaps less upon its abund-
ance than upon the many uses to which it can be put. These uses
are of varying importance but are connected with the tree itself, its
wood, roots, bark and leaves; with its products, such as gum, fruit
and honey, and with its forestry uses.

MKSOUTTK WOOD, ASH, AND CHARCOAI,.

The wood of the Mesquite varies from a dark or reddish brown
in the heart, to a clear yellow in the sap wood. It takes a beautiful
polish and then somewhat resembles black walnut. This quality,
together with its hardness, density, and durability, should make it
useful for some kinds of furniture. The smallness of the timber,
however, would limit its value in this direction.

According to the Tenth Census Report on the Forest Trees of
North America, the weight, or specific gravity, of the wood is .7652,
making it about as heavy as common ash, elm, or white oak, while
in hardness it is superior to ash, elm, and most oaks, but in strength
and elasticity it falls below the majority of hard woods and
resembles some varieties of white pine. Its durability, exposed to
the weather or in contact with wrater, is very great, and it is there-
fore much used for fence posts and in the foundations of houses and
mills. The dry wood is subject to the ravages of a grub {Cyllene
antennatus) which, if left to itself, will often honeycomb the timber
with large, crooked passages. The noise made by the grubs at work
in a pile of cordwood can sometimes be heard many yards away,
and their presence is further shown by an abundance of sawdust on
the ground below. In many parts of New Mexico and Arizona the
wood is the chief, often the only fuel, and according to the report
mentioned above, is equal, cord for cord, to hickory or white oak.
In some parts of New Mexico and Texas where prairie fires or
extreme dryness of location hinders its growth above ground, the
roots become enormously developed, constituting the so-called
underground forests of those regions.

The amount of ash in the wood varies with different.specimens,
doubtless being influenced by locality. In three well seasoned sam-
ples of cordwood size, we found 3.44 per cent, 3.57 per cent, and



18 BULLETIN NO. 13.

5.16 per cent of ash respectively. A large sample of furnace ash
was found to contain :

Potash 3.49 per cent.
Soda „ .15 "

Lime 28.98 " "
Phosphoric Acid. .68 " "

Of these constituents, those most valuable for fertilizing" pur-
poses, potash and phosphoric acid, are present in average quantity,
but it must be remembered that the potash is in the form of
carbonate, and resembles "black alkali" in its properties. There-
fore it should only be applied to well drained land. Mr. Mark
Walker, Horticulturist of the Station, observes that the ash is very
effective in loosening tough, heavy soils, but that it is injurious
when applied to lawns or'tender plants.

An excellent, compact charcoal is also obtained from the wood,
varying in quality according to the method of burning. "Pit coal"
is burned in the usual manner, with exclusion of air. It is hard,
sparkles when fired, and is sometimes used in smelters where dis-
tance from railroads makes coke expensive.

Open air coal is made by burning the wood in the open air and
quenching the embers with earth. It is soft, burns quietly, and is
preferred by blacksmiths. The injurious effect of the wood upon
steam boilers is probably due to its tendency, especially when dry,
to form an intensely hot charcoal fire. It is said that this difficulty
can be controlled by judicious firing.

GUM.

Two very different qualities or kinds of gum are derived from
the Mesquite. The most valuable variety exudes from the bark in
nearly white or amber colored tears of rounded or vermiform shape.
This kind much resembles gum arabic in appearance and in some
of its properties. The pure gum contains no tannic acid. It forms
a slightly acid solution with two parts of water, which differs from
that of gum arabic in not being precipitated with basic lead acetate.
This property, with its demulcent effect, is said to add to its value
in medicine. Dissolved in water, we find that the gum makes a
mucilage fully equal to that obtained from gum arabic. This solu-
tion is used in Mexico as a gargle for sore throat. The gum is
employed in laundries, and of late years is being shipped East to
confectioners for the manufacture of gum drops. It is not very
abundant in this neighborhood (Tucson) but is obtained cheaply in
some localities from the Indians and boys who gather it, the prices
paid by dealers varying from less than ten to as much as twenty-
five cents per pound. Statistics of the amount of gum finding its-
way into commerce are hard to obtain. In the Report of the United
States Commissioner of Agriculture for 1872, page 452, it is stated
that 12,000 pounds of the gum were collected in Texas in 1872. The
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United States Dispensatory also states that 24,000 pounds of the gum
were gathered in 1872. It is possible that the yield could be mater-
ially increased by wounding- the bark in early summer when the
gum is formed. In Mexico it is highly prized for its medicinal qual-
ities, the pharmacies b^ing required by law in some states to keep it
in stock.

The second variety of gum, so-called, derived from the Mes-
quite, is entirely different in appearance and properties. It occurs
in black masses, often of several pounds weight, exudes from the
upper side of deep cuts in the tree trunks, and is apparently com-
posed of the dried sap. It is firm, brittle, of curved fracture, and
astringent taste. A sample which we examined was found to
contain ;

Water 7.04 per cent.
Soluble matter 27.02 "
Tanning materials..... 20.64 " "
Gums A trace.

This " gum ".is used as a dye by the Mexicans. The warm solu-
tion is treated with iron scraps and the resulting black dye or ink is
fixed with alum, a brownish black color being obtained, which is
said to be fast. This color is due to the tannic acid in the gum, and
is hardly of commercial value.

TANNING MATERIALS.

The various parts of the tree are more or less rich in tanning
materials, as is shown by the following analyses, in which the per
cents are calculated to dry substance :

Sample 1349—Mesquite bark 3.54 percent tannins
ki 1350—Mesquite wood 5.57 " " "

1326—Black gum 22.02 " "
1317—Mesquite leaves 6.02 "

These figures were obtained by the hide powder method of analysis.
In the Monthly Reports of the United States Department of

Agriculture for 1873, page 31, it is stated of mesquite wood that "It
has for some time been considered by the inhabitants of Western
Texas a valuable tanning material," and the leather produced is
said to be of superior quality. Should experiment confirm this latter
statement it might prove possible to manufacture a tanning extract
from the wood, as is already done with oak and chestnut woods. In
the Monthly Reports of the United States Department of Agriculture
for 1873, pp. 31-32, an analysis of mesquite wood containing 13 per
cent of tannin is recorded. We have, however, not found so high
a percentage in our samples.

MESOUITE BEANS.

The most important product of the Mesquite tree is probably
the fruit or pods, their value as forage seeming to warrant a detailed
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effective mills are known and employed on farms for similar pur-
poses. The cost of gathering' would depend largely on the size of
the trees, the shrubby form in which Mesquite is found in some
localities being1 best adapted for this purpose. So far as the writer
is aware, the beans are nowhere gathered on a commercial scale a t
the present time. This seems, however, to be practicable in some
parts of the country. The Hon. M. G. Samaniego, of Tucson,
relates that early in the 60s, when forag-e was scarce in New
Mexico, the United States Government bought larg-e quantit ies of
the beans for use in the cavalry service, paying1 3 cents a pound for
them. In the First Annual Report of the Texas Experiment Sta-
tion, it is also mentioned tha t mesquite beans are sometimes gath-
ered by the wag-on load in that State. It is difficult to state the
yield, more than that it is usually very abundant, often amount ing
to from one to several bushels on a small tree. It should also be
noticed in this connection that the beans are quite bulky. One
bushel weighs about twenty-one pounds, thus occupying-three times
the space of the same weig-ht of wheat.

It is said tha t horses and mules will suffer from an exclusive
diet of mesquite beans because of their astring-ent properties, and
that in the cavalry service experience has shown the best results to
be obtained by a mixed feed of grain and beans. The astr ingency
however, which is due to tannic acid, varies with locality, being great-
est near the coast in moist climates, and least in high dry situations.
In this neighborhood (Tucson) no tannic acid has been found in the
ripe pods. After lying on the ground in rainy weather the pods
become sour and unfit for food. This is due in part to the loss or
fermentation of the soluble constituents noticed in Table IV.

Two small beetles {Bruchus amicus and Bruchus prosopis) infest
the fruit. The eggs are laid in the blossoms and the insects mature
with the bean, finding their way out of the ripe fruit through small
holes which they cut from each infested kernel. In one sample
twenty-one per cent of the seeds were found to be destroyed by
this means.

A sugary meal is made by the Indians and Mexicans from the
pod, and is much prized by them as food. It is sometimes boiled
with water to make a mush, and sometimes baked into a sweet dark
bread. A weak beer is also made by mixing the meal with water
and allowing it to ferment.

OTHER USES OF THE MESQUITE.

During the blossoming season, which lasts for about two months
during early summer, the bees extract an excellent honey from the
flowers. This honey is thick, clear, of desirable flavor, and is a
source of considerable revenue to bee-keepers where the Mesquite
grows, especially along the Salt and Gila Rivers in Arizona.

In spite of the tannin they contain, mesquite leaves are eaten
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by cattle, as are also the green and astring-ent pods. It is reported,
however, that this only occurs when forage is scarce, and that the
flesh and milk of cattle becomes bitter in consequence. Exam-
ination of a sample of old leaves shows them to have about the
same composition as alfalfa hay, as follows:

TABLE V.
Composition of Mesquite Leaves.

Mesquite leaves
Alfalfa hay

Composition of water-free subs
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The tannins contained amounted to 6.02 per cent and were sufficient
to make the leaves objectionable for fodder. In young1 fresh leaves,
the astringent principle is probably not so abundant.

Also, a purgative drink used by the Mexicans is made by ex-
tracting- the pounded inner bark of the young- branches with water
and adding- salt to the resulting- liquor.

In addition to its many established uses, the Mesquite is possibly
available for hedgerows. The young- tree is very thorny, and with
proper attention would doubtless make sufficient growth for this
purpose during- the first few years after planting-. The impenetrable
fence thus formed would endure seasons of extreme heat and
drouth without dang-er of dying- out.

FORESTRY USES.

The relation of the Mesquite tree to forestry in the arid reg-ion
is an important one. Althoug-h not of rapid growth, it has hand-
some foliag-e and will live in conditions of extreme heat and drouth.
This fact renders it available for many situations where other trees
cannot be grown. The importance of forestry in relation to the
development of the country should not be underestimated. Obser-
vation has shown that forests lower the temperature of warm coun-
tries, lessen extremes of temperature, diminish the loss of water by
evaporation, increase rainfall, and, in considerable measure, prevent
the waste of rainfall by retarding- the rush of water into the rivers.
The importance of these considerations has caused the propagation
of trees to be attempted in this country by legislative means, the
defunct Tree Claim Act being- a well known instance. The failure
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of this act, however, was the fault of the law and not a disproval of
its object. Recently (February 28th, 1895) Congress is considering-
a measure of different nature. It is proposed to establish schools of
forestry in the different States and Territories, thus providing-
means for diffusing useful knowledg-e regarding- the subject.

The benefits derived from forests should not only stimulate the
planting* of trees, but should also prevent the reckless destruction of
our natural woods. Because of its slow g-rowth the Mesquite tree is
not likely to become popular for planting-, but the Mesquite forests
already in existence are certainly too valuable for their products
and their influence upon climate, to be carelessly destroyed. In
Arizona the destruction is only just begun, and there is opportunity
to avoid serious error in this respect.

SUMMARY.

In conclusion, it is important to remember the following- facts:
1. The Mesquite tree affords small sizes of a handsome, hard,

durable wood.
2. The fuel afforded by the wood and roots is of high value,

being" fully equal, cord for cord, to hickory or white oak.
3. Mesquite g-um is a product of medicinal and industrial value.

It is important, if possible, to find a method by which the yield can
be increased. '

4. Mesquite beans are a valuable forage, being- very palat-
able to animals, and equal or superior in food contents to the com-
mon varieties of hays and fodders. The grinding- of the beans
would add very materially to their value by rendering the hard but
nutritious kernels more digestible.

5. The flowers of the Mesquite are an important source of
honey.

6. The entire body of the tree contains tannic acid. If a cheap
means of reducing" the wood to sawdust were devised, it is possible
that the tannic acid could be extracted and utilized in leather making-.

7. The Mesquite is possibly, of value in forestry. It will grow
in arid situations and with less attention than most trees. In view
of the influence of forests upon climate, and in causing and retain-
ing- rainfall, it may possibly prove worth while to plant this tree in
the arid regions of the Southwest. For the same reasons, the
destruction of existing- mesquite forests is inadvisable.




