NOTES ON USEFUL PLANTS OF MEXICO.

By J. N. Rosk.

T INTRODUCTORY STATEMENT.

In presenting these notes upon the plants which are employed in one
way or another by the Mexicans I wish them to be understood as chiefly
a record of my own observations. A more formal and complete treatise
is already in preparation by the Mexican Government, by whom it nat-
urally should be done, but it is hoped that this paper may be of assist-
ance in suapplementing that work. My observations, in many cases
meager and incomplete, were made while traveling in Mexico in 1897,
1 have drawn little upon published statements, contenting myself with
facts personally observed or with well-anthenticated reports obtained
from the Mexicans themselves. Many ot my observations may, doubt-
less, have been previously made, but I was especially fortunate in
obtaining and determining botanically a number of plants which here-
tofore have been incorrectly nained, or have been known only by their
local names. An attempt was made in the case of each species to
obtain both good botanical specimens and examples of the parts or
products of the plant useful to wan., That the results are not entirely
satisfactory 18 partly owing to the shortness of my stay in any one
place, which was usunally but for a day or two, often only for the night.

To obtain the fullest information from the natives, and especially
from the Indians of the Sierra Madre, one ought to spend considerable
time among them. Naturally suspicious and shy, it is not surprising
that one can not readily obtain information from them. But if one
could live with them for a short time, treat them kindly, and gain their
confidence, he could, with a free use of coppers and small silver change,
soon have the contents of their homes and their knowledge at his dis-
posal. One other hindrance to my work was a lack of equipment for a
long inland journey. In one case I traveled nearly 600 miles on horse-
back, and of course could not carry many tleshy fruits, berries, or
other bnlky things.

Among some of the interesting enterprises suggested by my obser-
vations which might be taken up by our Government the following
may be mentioned :

(1) The introduction of the best Mexican tunas into the subarid

parts of our Southwestern States and the encouragement of the impor-
209
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tation of tuna fruits from Mexico into our Iastern cities, as they are
now being imported {rom Sieily. :

(2) An investigation of the Tampico hemp industry, with a view of
making use of the agave plants of western Texas or of growing better
varieties on the waste lands in some of our Southwestern States; also
some supervision of the importations to prevent adulterations with
cheaper and worthless fibers.

(3) The introduction and testing of ¢ertain vegetables, such as beans
and red peppers, and certain fruits, like the Mexican plums (c¢iruelas).

(4) The gathering of a collection of all the various products nsed by
the Mexicans and Indians which are made from the agave. Such a
collection would include many hundred specimens, for there is no plant
in Mexico which has so many and varied uses.

(5) A botanical study of the genus Agave in the tield and the prep-
aration of numerous photographs and specimens.

(6) The institution of a full collection of living agaves, These should
be placed in the Botanic Garden at Washington.

(7) A study of the pulqune and mescal plants witi: the view of deter-
mining definitely the species used in the produection of those beverages.

These various plants being of great economic value to the Mexican
people, assistance would doubtless be given by the Mexican Govern-
ment toward any investigations along this line. Indeed, assistance has
already been oftfered by the Instituto Medico Nacional.

CEREALS AND VEGETABLES.

The food plants of the country are very many. Those, however,
which may be said to be almost universally used are indian eorn, red
peppers (Capsicum spp.), ¢ tomatoes” (PPhysalis spp.), and beans,

Zea mays L.

In the towns wheat bread and cakes can easily be had, but in the
country, both in the mountains and in the table-land region, one finds
only corn brea« or, more properly, corn cakes. The corn eakes are
called ‘“tortillas” (Pl. XXVIII, fig. 2), and are made out of corn meal.
The corn is firat soaked in limewater to soften i1t and is then mashed
or ground by hand between stones into a kind of dough, This dough,
without any other ingredients, not even a pinch of salt, is then molded
or rather patted between the handsinto thin cakes, which are baked on
clay griddles. The “tortillas” are torn in pieces and eaten alone or
used in scooping up beans or soup, thus taking the place of spoons andl
forks. The work of grinding the corn and making the calkes is all done
by women. More than once I have come to a Mexican's hut alter a
long day’s ride, tired and hungry, and found that I had to wait until
the woman of the house had made her little fire on the ground, mashed
her corn on her *metate,” patted it iuto little cakes, and baked them,
For the first meal these tortillas are served hot, being brought directly
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from the griddle and passed about in a gourd or clay dish, covered
with a rag or cloth.

A great number of tortillas are usually paked at one time and are
served, until they are gone, cold or else warmed simply by throwing
them on a bed of live coals. Sometimes ¢old beans or cheese are folded
up in one of them, and it is then called ‘ gordo,” meaning ¢ fat one.”
Capsicum spp. CIILE,

Many kinds of red peppers are used both in seasoning food and in
making chili sauce. This sauce 18 made by crushing red peppers
(asualily the long red ounes) with ripe tomatoes on the metate, or some-
times the crushing i8 done in a c¢lay dish with a pestle. It is used with
nearly all kinds of food, especially with beans and meats. Although 1
brought back only 8 varieties there must be many more kinds grown in
Mezxico, and it certainly would be a very interesting undertaking to
collect and classify the varieties used. The Department of Agriculture
could very properly and profitubly take this subject up in connection
with the plant-introduction work. I have named my specimens, with
the assistance of Mr. Irish, according to his excellent monograph
recently published in the Report of the Missouri Botanical Garden, but
only with partial success, as some of 1y plants seem not to belong to
varieties now in the trade, These varieties, with their Mexican names,
may be described briefly as follows:

‘“ Chile mirasol” is an oblong red pepper 2.5 to 3.75 em. (1 to 13
inches) long. I parchased it in the market at Guadalajara. It is said
to be the fruit of Capsicum frutescens, but seems very different from
the next.

“ Pequin,” the fruit of Capsicum frutescens, was found in the markets
in the City of Mexico. It is very small, 10 to 12 mm. (5 to 6 lines) long,
oblong to ovate, and red.

¢ Chile pequin,” the fruit of Capsicum annuum cerasiforme, was pur-
chased in the market at Guadalajara. The fruit is red, nearly spheri-
cal, and only slightly larger than the last.

¢ Chile,” the fruit of Capsicum annunm longum, is perhaps the com-
monest form to be seen in the western table-land region. The fruit is
found in all the markets. It is red, or blackish in some forms, oblong to
oblong-linear, and 10 to 15 cm., (4 to 6inches) long. My specimens were
purchased in the markets of Guadalajara and Monte Escobedo, in west-
ern Zacatecas. »

¢ Chile cara” is the name for a smaller fruit form, which Mr. Irish also
calls Capsicum annuum longum,

“ Chile” is the name given me for the fruit of Capsicum annuum acu-
minatum Fingerh. This pepper is red, slender, somewhat acuminate,
and about 5 em. (2 inches) long,

¢ Ohile ancho ” is the fruit of Capsicum annuum grossum. The fruit
is black, 10 em. (4 inches) long, and 8.75 em. (34 inches) broad. 1 saw
it only in the markets at Guadalajara.
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Physalis spp. TOMATO.
Various species of Physalis are always to be seen in the markets.

The fruits are called “tomatoes,” and are used to make a dressing for

meats, ete., or are combined with red peppers to make chili sance. (Pl
XXVIII, figs. 3,4.)

EXPLANATION OF PLATE XXVIII.—Fig. 1, tamarinds; fig. 2, tortilla or corn cake; figs. 3, 4, " toma-
tves ''—fruits of Pysalis spp.

Phaseolus spp. FrujoL.
The bean 18, next to corn, the most important food plant of Mexico.

In fact it is used all over the country. No meal is complete without a
dish of beans, while many a meal consists of nothing else. It is eulti-
vated everywhere, from the low tropical plains to the high mountain
tops. Many varieties are found in the markets, some of which undoubt-
edly have been introduced into cultivation from native plants, while
others have certainly come from foreign countries, but have long been
grown in Mexico.

Nearly 50 native species of Phaseolus have been reported from Mex-
ico and Central America, and I have no donbt but many yef remain
undescribed. I collected myself some 10 wild species, about half of
which [ have not définitely identified. As is well known, some of our
most comrmon varieties of beans came originally fromn several of the
wild species of Mexico.

I am quite sure that new and valuable varieties suitable for cultiva-
tion in the United States might be obtained from the markets of cer-
tain cities of Mexico. It seems to me that some money might very
profitably be spent by the Department of Agriculture in connection
with its seed introduction in obtaining and distributing some of the
best varieties of Mexican bheaus.

In compliance with my instructions, I obtained about 20 varieties,
but only 1n small quantities, as my equipinent and the fund at my dis-
posal did not warrant a greater outlay.

I have compared my beans with the large series in the seed collection
of the Department of Agriculture, but [ do not find over three vari-
eties represented. In the accompanying list I have briefly described
them as to c¢olor and bave in most cases given the Mexican name of
each.'

No.49. FRITOL APASTEADO.
This is a small purplish bean, somewhat mottled with buff, much used at Bolahos.

No. 50. FruoL,
A small roundish pinkish bean also used at Bolaiios.

No. 83. FRLIOL HORTELANO.
A small huff hean sold at Colotlan.

No. 1(4. FRr1JOL BLANCO ( Phaseolus lunalus L.1).
A dwarf white bean cultivated at Acaponeta. Apparently the same form as
cultivated in this ecountry.

'"The numbers refer to the lithnobotanic collections of 1he author




L1,
XXV
TE

A

PL

v

W

.
L
IL

T
TOR

D

N

oA

TS

1

\J

Fr



213

No. 85, FRIJOL ENCREVADO.
A small drab-colored bean. Seed not very pure, hut mixed with black, whitish,
and purple beans.

No. 8. FRIJOL.L BLANCO NALLADO,
A small, light drab-colored bean. Sced not very pure.

No. 87. SEMILLA DE (GICAURA.
A pmall 4-sided somewhat flattened seed of dark or light-brown color. Probably
not a Phaseolus.

No.89, FRIJOL GARVANODE PICACHOS,
A small light tan bean.

No. 90. FRIJOL NUEVQO TEMPRANILLO,
A small, shortly oblong bean of somewhat greenish cast.

No. 91. FriroL MEXICANO.
An oblong light-brown bean.

No. 92, GARVANCILLO VERDE,
A somewhat globular greenish-colored sced.

No.93. FRIJOL cANDO.
A small brownish-pink hean.

No. M. FruoL GUERO. (lLarge white pole.)
A small oblong white bean,

No. 95, GARVANZO DE PICACIIOS,
A small oblong dral bean,

No. 96, FRIJOL SEQUIN.
An oblong dark-red bean.

No.97. FR1IJOL MORADOG BOLA.
A ¥mall purplish-red hean. ¢

No. 98, FR1JOL MESQUITILLO.
A small vellowish bean.

No.99. FrijoL XEGRO. {Wax bean )
An oblong black bean.

No. 100, FRIJOL LLAVARENO,
A very pale yellow or cream-colored Liean.

Nos. 86 to 100 were ohtained at Guadalajara,

No. 101, ¥FriJjor.
An ohlong drab colored bean.

No, 102. FruioL.
An oblony light-brown bLean.

Nos. 101 and 102 were obtained in the market ot the City of Mexieo.

No. 103, PATOL.
A large oblong black, reddish, or white hean.  Obtained at Colotlan.

No. 125. FABA VULGARIS,
This bean was repeatedly secn in the markets and occasionally growing in fields.
I was told that 1t was called ‘ hava,” which may be a corruption of ‘“faba.”

No. 126 to 128. CICER ARIETINUM.

Found in the markets, My seeds are from Mazatlan (No. 127) and Guadalajara
(No. 128).

The loug roots of a plant called ‘cudrado” are prepared for eating
by being peeled and boiled like potatoes. The fruit, which is about 2
to 2.6 dn. long, 18 said to be pale green when ripe. It is eaten both raw
and roasted. I have not yet been able to identify the plant.

*
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FRUITS.

Mexico has many peculiar and interesting fruits. With its extremely
varied climate, almost any kind of fruit can be grown. Only those are
here described which came under my observation while making a hasty
journey through the country.

Many fruits common in our own markets are also abundant there,
such as apples, peaches, pears, bananas, ete. Apples and peaches are
seen in all the markets, but I saw only a few orchards. These were in
Indian villages on the top of the Sierra Madre at an altitude of 6,800
feet. Irom here the fruit is carried down the mountain side on backs
of donkeys and taken 100 to 200 miles to market. A rude crate is
commonly used, This has four nearly equal sides made of small sticks,
which are tied together at the corners with agave fiber. The top and
bottom are usually made of a layer of leafy twigs (often willow) drawn
through the lowest and uppermost openings.

Bananas are very common. Quite a number of varieties were seen,
More kinds are met with there than will be gseen in our own markets.
Bananas grow not only along the coast, but in the hot barrancas of the
interior.

Oranges and lemons are found everywhere. At Guaymas there are
some large orange orchards, which of course are irrigated. I was
astonished at the abundance of limes which are grown thronghout the
tropical regions, This fruit deserves a greater popularity in the United
States than it now has.

[ saw pineapples for suale at Guaymas which had been shipped
thither from Manzanillo. It is said to be a very profitable crop to
grow,

Blackberries are used, but how extensively I did not learn. The
wild species seen on the top of Sierra Madre ripens its fruit in August.
Apricots are cultivated 1n Sonora and were for sale at several of the
railroad stations. Figs are grown in the gardens at Guaymas.

‘ocoanut and date palms are common in many gardens, and the nut
of' a wild species is brought into the towns in great qnantities.

The melon zapote or papaya (Carica papaya 1.) is a great favorite
and is grown in plazas and yards. I found the mango in all the mar-
kets. The fruit, which is about 7 te 7.5 em. (3 inches) long, is always
eaten raw.,  Trees were xeen growing up to an altitude of 750 meters
(2,600 feet).

PALMACEAE.

Acrocomia sclerocarpa Mart. CocoJty,
In the markets at Mazatlan, Rosario, and Acaponeta great quanti-

ties of a small palm nut are sold. This nut is about the size of a
smail Dlack walnut, [ was told that the outer pulp is first eaten and
afterwards the seeds. The nuts are often brought from a long distance.
The trees grow only in the foothills and lower mount:ins,
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BROMELIACEAE.

Bromelia spp. COCURSTLE or COCURBTE.

At least two species of Bromelia are very common on the west coast,
and their fruit is often for sale in the markets, In one it is oblong in
shape, 6.5 em. (2} inches) long, and of a deep purple color. The other
is smaller, ovate, and yellow in color. Both are slightly acid to the
taste; a drink similar to lemonade is made from the ripe fruit. 1t is
generally eaten raw, but sometimes cooked. It is said in the latter case
to resemble apricots.

ANONACEAL.
Anona cherimolia Mill. CHIRIMOYA.

Chirimoya is a very abundant fruit in the markets of Mexico. The
aunual erop is valued at over 243,000,

The fruit of several species of Anona must go under this name, I
found on the streets of Guadalajara two varieties of this fruit, one of
which is perhaps A. longiflora. The chiriimoya 18 6.25 to 7.5 em, (23
to 3 inches) long, ovate in ontline, with a brownish skin, either smooth
or tuberculate.

Anona glabra L. ANONA.

A number of fruits go under the name of anona. 1 ecollected speci-
mens of three species of the genus, all ot which are called by the one
common name, The chirimoya also belongs to this genus. I was told
that the rough-fruited species of Anona were called chirimoya, while
the smooth-fritited ones are called anona.

The anona most largely cultivated 1s said to be A. glabra, of which I
collected specimens on the west coast. The annual crop is valued af

over $19,000,
LAURACEAE.

Persea gratissima (acrin. AGUACATE,

The aguacate or alligator pear is a common fraift in the markets of
Mexico. If is commonly used as a table fruit eaten raw with pepper
and salt, as a salad, in soups, or spread on bread. The fruit is some-
what obovate in outline, 7.5 to 8.75 cmn. (3 to 31 inches) long, containing
in the center & large loose seed. T'wo varieties were seen, one having
a green skin with lighter spots, the other nearly black or a dark purple,
The pulp is rather firm, in appearance suggesting butter, and hence the
popular name ¢ vegetable butter.”

The trees are widely cultivated in the tropical and subtropical parts of
the country., The annnal crop is valued at about $14,000," As is well
known, it is not restricted to Mexico but now cultivated in most tropical
countries, and some tfees are grown in south Florida and California.

The fruit is sometimes sold in our markets, but has never received
the attention it deserves,

The following are the names applied to the fruit: Aguacate, ahuacate
chico, ahuacate grande, avocado, avocado pear, alligator pear, midship-
man’s butter, vegetable butter, vegetable marrow.
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ROSACEAE.

Couepia polyandra (I1. B. K. ) Rose. LZAIOTE AMARILLG,

This spectesis little known botanically. It seems to be comnon along
the west coast of Mexico, where if is evidently native, 1t grows to the
height of 3 to 7.5 meters (10 to 25 feet). The fruit is yellow and about
1.0 enn (3 inches) long, 1t 18 edible, but I was not able to learn whether
or not it is extensively used.

The name * zapote amarillo”™ is also given to Sapota clongata.
Crataegus spyp. TrI0COTE.

The fruits of two species of Crataegus were seen in the market at Gnas-
dalajara, sold under the name of ¢ tejocote.”  The fruits are often strung
on small sfrips of 18ote fiber. About 20 of them are in each strand and
the strands sell at a cent apiece. The fruits are made into varions jams
and jellies,

LEGUMINOSAEL.

Pithecolobium dulce DBenth. HUAMUCHIL,
The seedsof this free (fig. 31) are considerably nsed by the people on

the west coast of Mexico, where it has been largely planted. 1t is found

Fis, 31. —Humnnchil, Pithecolobivin dulee.

all througnh tropical Mexico, where it is probably native, but onb
account of its rapid growth and delicious fruit it has also been much
planted. 1t is very common in yards about towns and along streams,

When the trees are irrigated they make rapid growth and are said
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to stand the drought extremely well. Large trees were scen about
Guaymas surrounded by almost desert conditions.

The fruaits ripen toward the close of the dry season. At Guaymas
and Mazatlan they ripen the last of May. The boys and men gather
the pods by the basketful and sell them in the streets as bananas are sold
in our own cities. The pods and seeds are largely sold in the markets.
The latter are often put up in little eone-shaped wrappers, which,
with their contents, are sold for a cent apiece. Amn old tree will pro-
duce many bushels of fruit, which is valued at the rate of 325 per tree.
The pods are about 10 to 15 em, long; when mature, somewhat reddish
or flesh-colored and irregularly swollen, After the seeds have fallen
the valves usually become strongly coiled. The part which is eaten is
not the seed proper, but the large, fleshy aril, which almost completely
surrounds and hides it, measuring 30 inm. (15 lines) long by 15 mm. (7
lines) thick. The aril is usually white, sometimes reddish, very crisp,
sweetish, and very palatable. It is always caten raw. At first sight
it appears to be composed ot a single covering, but in reality it is prob-
ably composed of many separate series of tleshy cells strongly com-
pressed. The seed proper is small, black, tlattened, 10 mm, long.

Pithecolobium ligusticifoliuwm also has a very large aril, but it is not
at all edible, The aril is a bright scarlet, much less fleshy and more
fibrous than in P, dulce.

MALPIGHIACEAE.

Byrsonima crassifolia 11. B. K. NANCHE.
Nanche is a wild fruit which is bronght into all the markets in great

quantities. It grows on a small bush or shrub 1.8 to 3.6 meters (6 to 12
feet) high. The drupe is about the size of a small cherry, yellow in
color, and of somewhat acid taste. It is generally eaten raw, but is
sometimes put into soups as a tlavoring, and sometimes added to the
stuffing of tomales,

At Colomas I saw nanche, rice, and olives cooked with stewed
chicken. |

RUTACEAE.

Casimiroa edulis La l.lave. ZAPOTE BLANCO,
I did not sce much of this fruit, but it is said to be very common in
all the markets. A few specimens were seen at Mazatlan.
The fruit is about 5 em. (2 inches) in diameter and contains 5 large
seeds. The tree is said to be native, but { saw it only in cultivation.

ANACARDIACEAE.

Spondias spp. CIRUELA,
The ciruela or Mexican plum (fruit of the ciruelo) is one of the impor-

tant fruits of Mexico. The anuual crop is valued at over £70,000, In
its season it is a universal favorite aud is then the most common fruit
seen in the markets.

22114 ——06
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The trees are grown all over tropical Mexico. [ saw them in gardens
at Guaymas, Mazatlan, Rosario, Acaponeta, and elsewhere, and the
fruit in the markets of these towns, as also in those of Guadalajara
and the City of Mexico., It is said that the fruit can be profitably
raised in all the States of Mexico.

The ciruela tree is 3 to 7.5 meters (10 to 25 feet) high and has a short
trunk, usually 8 to 10 inches, but sometimes in old trees 37 to 45 cm,
(15 to 18 inches) in diameter, with smooth grayish or even white bark,
a very large spreading top, and pinnate lcaves. The fruit matures at
the very close of the dry scason. The branches are then entirely bare

of foliage, and have a peculiar aspect, lined as they are with yellow

knobs.
These plums are used in a great many ways. In their season they

are seen everywhere; in the larger towns they are hawked about the
streets, and in the markets every stall or countryman has a tray or box
of them for sale, and retails them 6 for a eent. Both immature (green
in color) and well-ripened fruit is sold. The mature fruit is plump,
spherical or somewhat ovate in outline, with a rather tough yellow or
red skin. The pulp has the consistency and somewhat the taste of the
May apple of the North. The fruit is usunally eaten raw and is very
popular. It is also cooked and used in a number of ways., Sometimes
it 18 served in hotels for dessert or made into “dulee.” Dr, Palmer
reports that it is made into sweetmeats and the juice is putinto ¢ attole.”
The ripened fruit does not keep well, but when scalded or boiled for a
short time it may be dried and then kept for a long time. The dried
fruit is thus found in the markets long after the fruiting season is over.

A cooling drink is sometimes made out of the dried fruit, or it may
be ground into ‘“alote.”

While the ciruela is a popular fruit in the Tropics and is especially
suited to a dry country, yet the very large stone or nut which it con-
tains is much againstit. Doubtless little effort has been made to select
the best varieties. The trees grow with so little care that the tendency
seems to be to let them develop as they please. Orchards are planted
by simply breaking off limbs and patting them into the ground, then
allowing them to shift for themselves, 1f an experienced horticulturist
should take hold of this frait he would probably be able not only to
reduce the size of the stone, but to inerease the pulp, and thus add
much to its value.

It 13 usually eonsidered that there are but two varieties of the cir-
uela enltivated in Mexico. These are the yellow and the red, called,
respectively, eiruela amarilla and eciruela roja (Pl XNXIX). In the part
of the country visited I found four very distinct varieties, or rather
species, in cultivation and one wild species, making five in all.

Mr. Hemsley, in the Biologia Centrali- Americana, lists five species,
all of them coming, however, from south Mexico and only one named
specifically, viz, Spondias lutea. The yellow and red forms mentioned
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above are referred to in Mexicin works as 8. lutea and 8. purpurca,
but they probably represent more than two species, if, indeed, these
species are found in Mexico at all, In 1837 Dr, S, Watson described
from Tequila, State of Jalisco, a yellow-fruited form under the name of
S. mexicana, which appears to be the “ciruela amarilla,” cultivated and
sold on the west coast as far north as Guaymas,

The red-fruited form, which I saw only on the west eoast, does not
answer the description of . purpurea, nor are the specimens like those
so named in the National Herbarium,

The five forms obtained by me may be Jdescribed briefly as follows:

1. Yellow ciruela,—TFruit spherical, 2.5 to 3.1 em. (1 to 1} inches) in
dianmeter, of light yellow color; sarface of nut strongly roughened
with a kind of filigree work.

2. Red ciruela.—Fruit similar to the above, but perhaps smaller and
red in color. Trees gaid to be taller and less spreading,

3. Wild ciruela.—Fruit much smaller than the two preceding, red in
color, the leaves of very different shape and size; a small shrub or bush
0.6 to 1.2 meters (2 to 4 feet) high., Found on low hills near Acaponeta.

4, Ciruela (from State of Jalisco).—A tree similar to the common
yellow cirunela, but with very pubescent leaves; fruit yellow, about 2.5
cem. ‘1 inch) in diameter; nut with smooth surface. Only scen onee, in
the State of Jalisco, The fruit is said not to be edible.

5, Ciruela (from City of Mexico).—This was the largest plum seen.
I'ruit oblong to obovate, 4.4 ¢em. (13 inches) long, yellowisl: with a
pronounced blush; nuts large, not so much roughened as in the common
yellow-fruited form. | did not sce the trees or foliage, 1 was told at
the National Museum of Mexico that this was true Spondias lutea.,

EXPLANATION oF PLATE XXIX.—Fig. 1, yellow cimela, dried; fig. 2, the aame, frosh; fig, 3, seeid
of same; flga 4. 5 dreed fruit and seed of a wild specics; fig. 6, sesds of the cultivated red variety; figs.
7.8, fruit and aeeds of a large yellow variety; figs. 8, 10, fruit and seeds of a wild variety.

1 collected considerable material, but, as was usually the case, not as
much as would be desirable. Besides the herbarium specimens the
following material was obtained :!

EB No. 108, One fruit in alcehol, of common yvellow cirunela, from Mazatlan, Jnne
18, 1897.

EB No. 109, Nuts of same from Acaponeta, June, 1897,

EB No. 110. Dry fruit of red cirnela from Aecaponeta, June, 1897,

EB No. 111. Nuta of same.

Herl. No. 3076. Two {ruita in formalin of cirnela from State of Jalisen,

Herl. No. 3076. Nuts of the same.

ER No. 112, The dried fruit as sold at Gumdalajara, probably of the yellow form.

EB No. 113. Two fruits in formalin of the larger ciruela purchased on the streets
in the city of Mexico,

EB No. 115. Nuts of the same.

e o = ¢ e =g —————— .- —

I The symbel EB denotes the Ethnobotanie eollections of the anthor.
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The following names are used for these fruits:

(Cirwela.—A generic namo applicd to all plumlike fruits, but especially to the
spectes of Spondias. It is often used for the varions kinds without a qualifying
term.

Cirwela amarilla.—1Usnally applied to the fruit of S, lufea, but also given to any of
the vellow kinds.

Ciruela roja.—Supposed to belong te N purpurea, but probably used for any of the
red fruits.

Ciruela campecitana.— Cuban name for the fruit of S purperea.

Ciruela colorada.— Another Cuban name for the same.

Jabo.—T'he Cuban name for S. lutea.

CACTACEAE.

The Cactaceae furnish a great varicty ot fruits, many of which are
highly prized in Mexico. These ¢ome from various speeies of Opuntia
and Cereus and of some other genera,

Opuntia spp. TUNA.

Quite a number of Opuntias furnish choice fruits, all known by the
name of “tuna.” The species which are said to furnish the tunas are
generally given as . tuna and 0. ficus-indica, but it is not at all cer-
tain that these are the ones which furnish the best tunas of Mexico.
Both of these species are said to be introduced mto the Old World, but
the fruit sent to this country from Italy appears to be different from
the common tunas of Mexico. The whole subject should be taken up
by some botanist who has access to large colleetions, after hiaving made
extensive field collections of fruits, flowers, and stems, and having
secured numerouns photographs. In the markets at Mazatlan, on the
west coast, I found a small, deep red colored tuna, perhaps 2.5 em.
(1ineh) long, to be very common. The large tunas were not met with
until 1 reached the Sierra Madre, These were very common at Santa
Teresa, Tepic, altitude 2,040 meters (6,800 feet), and at most of the towns
at which [ stopped in the table-land region of Zacatecas and Jalisco,
One of the best and largest of these tunas is the “crystalina.” This is
one of the most delicious fruits I met with in Mexico, and ought to be
introdueced into the Unmited States. Plants that grow m Mexico at an
altitude of 1,500 to 2,100 meters (5,000 to 7,000 feet) could be easily
grown in parts of Arizona and New Mexico,

Cereus geometrizans Mart, GARAMBL LY,

This is a common species on the table-lands of western Mexico. The
fruit, which is a sinall, oblong berry about 1 ¢m. (2 inch) long, is said to
be very common in the markets during its season, which must be after
the close of the rainy season. At the time of my visit, about the lst

of September, I found the fruit nearly ripe, (PL XXX),)

Cereus spp. PITAYA, PITANAYA,

The pitaya i8 said by some to be the fruit of €. variabilis and by
others to be that of O, pitahayn. The name 1s also applied to the fruit
of C. thurberi, (', giganteus, ete., and “pitahaya” 18 probably better c¢on-
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sidered as a generic term applied to the edible fruits of several species
of Cereus, whence the terms “pitahaya dulce,” ¢“pitabaya acre,” cte.
1 did not see any of these fruits, but the plant which was pointed out
as the pitahaya of central Mexico was a very large species, 7.5 to 10.5
meters (25 to 35 feet) high, somewhat resembling C, pecten-aboriginum,
but probably referable to C. tetazo. |

Tomales are made out of the dried fruit of one or more pitahayas.
For drying, the inner part of the fruit is taken ont and allowed to lie
in the sun for several days. It is said to be very sweet and will keep
for a year.

MYRTACEAE.

Myrtus arayan 1. B. K. ARRAYAN,
[ saw this tree only about Indian villages in the foothills of the Sierra

Madre. The tree here grows to be 6 to 10,5 meters (20 to 35 feet) high,
the trunk 4 meters (12 teet) high, and sometimes 36 em. (15 inches) in
diameter, with smooth, gray bark and erect branches. In no place did it
appear to be native, but it seems to be cultivated somewhat extensively
in Mexico. It is grown in sufficient quantities in some twelve States
to be listed among their fruits, and the annual erop is valued at over
$1,200, The ripe fruit is sold in the fresh state in all the larger mar-
kets, and, according to Dr. Palmer. also in the dried state. I obtained
some of the ripe fruit at Guadalajara. It was greenish yellow, 1.25 to
1.87 em. (3 to § inch) in diameter, smooth, with a large, irregular disk
at the top and a smooth nutlet in the center; very juicy, and said to
have a rich, spicy, subacid tlavor.

One ot the popular ¢ soft” drinks of the country, which is said to be
very refreshing, is made from these fruits.

The following specimens were obtained:

EB No. 105. Fruit in formalin, obtained at Giuadalajara, September, 1847,
Herb. No. 2006. Specimens from a tree seen in ihe Indian village of San Rlaseito,
Tepic, Angunst 4, 1807,

Psidium spp. (AUAYABA.
Guavas, or “guayabas,” as they are called in Mexico, are common

along the coast and in the hot valleys of the interior. I saw four spe-

cies, two of which are wild. Psidium guava appears to be the one

commonly cultivated. It is usually a small tree, 3 to 4.5 meters (L0 to

15 feet) high, often with a large top. The fruit is used everywhere.

It is often eaten raw, but generally male into preserves, jums, and

jellies.
COMBRETACEAE.

Terminalia catappa I.. A LMENDRA.
[ saw this tree only in the town of Rosario and at lLa I’az, Lower

California, where it was cultivated. 1. Palmer states that the nuts
are known as *“almendras” or Mexican almonds. Ile says the children
eat the outer pulpy husk. The fruit, which is a drupe, is much flattened,
elliptical, and about 2 inches long. The stone contains a small, sweet
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and edible seed. Dr. Palmer states that the tree is also called ¢‘story
tree,” because the horizontal branches are given off in whorls or
“gtories.” These trees seem to be frequent in the towns of western
Mexico and furnish one of the few shade trees there, growing to the
height of 10.5 to 12 meters (30 to 40 feet). It is now frequently met
with in Guatemala and south I'lorida. The tree is native of tropical

Asia.
SAPOTACEAE.

Achras sapota L. ZAPOTE CILICO.

This is a common tree in cultivation. Some largo trees were seen at
Acaponeta, perhaps 40 to 50 feet high. The fruit is nearly orbicular
in outline, 2.5 to 3.75 em. (1 to 13 inches) in diameter, with a rough,
brownish skin. It is sold in the markets in June and July. The
annual erop is valued at $38,000,

This is said to be the tree which produces most of the ‘“chicle,” a
gum exteusively imported into the United States, and used in the
manufacture of chewing gum, which 18 alinost wholly composed of it.
It ig said that Vitellaria mammosa (1.) Radlk. as well as other species
of the genus Vilellaria produce chicle, and that the best gum for
“masticatory” purposes is that obtained from V. mammosa.

According to Treasury reports for 1897, 5,315,902 pounds of this gum,
valued at 81,091,802, was imported into the United States in the year
1896-07. The crop for 1897-98 is estimated at only 2,600,000 pounds.
Under the Wilson hill the gum was admitted free of duty but now
there is a duty of 10 cents per pound,

The following tables will show the quantities of c¢hicle gum received
at New York in 1807 and 1898 from several ports:

Comparison of monthly and annual receipis of chicle gum al New York, months of Jan-
uary, 1897 and 1898, and years of 1597 and 1898,
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Comparison of prices,

Lowest price ; Cents.
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EBENACEAE.
Diospyroes ebenaster Retz. ZAPOTE PRIETQ,

The fruit is also called **zapote negro.” The annual crop is valued
at $27,000. 1 did not see the fruit of this plant either used or sold,
although it 18 said to be cultivated 1n many places. Iruiting speci-
mens of a species probably the above were obtained at Acaponeta at
an altitude of about 30 meters (100 fect). It has heretofore been
reported to grow at an altitude of 450 to 1,800 meters (1,500 to 6,000
feet), and it is nob at all unlikely that more than one species goes
under this name. 7Two other specimens were collected—one at Altata
(at sea level) and the other at Colomas, altitude 750 meters (2,500 feet),
which seein to represent two very distinet species.

VERBEENACEAL.
Vitex mollis 1L B. K. LU VALAMA,

Uvalama, or better, perhaps, walama, is a small drupe which is very
common in the markets of the west coast at the close of the dry sea-
son. The fruit is black or bluish black, nearly spherical, and 15 to 20
min. in diameter. It is eaten raw. (EDB Nos. 112 and 113.)

CUCURBITACEAL.

Cucurbita ficifolia Bounehé, CHILACAYOTE.,

The pulp of this fruit is boiled with sugar and used as a dessert. 1
was told that the fruit is about 0.45 meters (14 feet) long, with a hard
sheil and a fibrous pulp. The seeds are black, resembling those of the
watermelon, but larger. The fruit is cut in two and the pulp 1s taken
out and cooked. The shell is filled with water and allowed to stand
and sour.. From this a vinegar is made which the people use 1n mak-
ing a kind of soda water.

BEVERAGE PLANTS.

The drinks of Mexico derived from plants are of the intoxicating
ahd the nonintoxicating classes,
Agave Bpp. MAGUEY,

The intoxicating drinks are several, but the most important by far
are those made from the agave plants or magueys. Of these drinks
there are two classes, the fermented and the distilled. The fermented
drink is called pulque. It is largely used all over the country and
especially about the City of Mexico. The pnlque plant (Pls. XXXI to
XXXIII) is cultivated throughout the mountain regions and on the
table-lands, Almost every house has a few plauts growing near it
which supply pulque for the family.
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The pulque magueys are several in munber.  They all have large,
broad, thick leaves and belong to the Euagave section of the genus,
A large cavity or bowl is hollowed out of the center of the plant by
taking out the bud or core, and into this sap from the cut leaves oozes.
The accumulation is gathered twiece a day, as sugar water is in our
maple orchards, This sap when fermented forms the pulque. Each
day the surface of the bowl is scraped to incerease the flow and this is
kept up for several weeks. It 1s customary to bend over and fasten
together the leaves of the agave plant at the top to retard evaporation,

The distilled drink called meseal, or now perhaps more commonly
tequila, is made from what are called the meseal magueys. These have
much thinner leaves than the pulque magueys and, in the case of the
species so largely used in the manufacture of tequila, the leaf is very
narrow, The Indians and Mexicans of the mountainous regions use a
nuamber of the wild species for making their mescal. The tequila
maguey, however, is cultiviited in great plantations. I have not been
able to learn what the species is which goes under this name, At
- Bolaiios there is caltivited under the name of the ‘“huila” what is per-
haps the same species.

One of the most interesting studies connected with the botany of
Mexico would be the determining of the species of Agave which are
used by the people in making their drinks—a subject upon which there
i8 much ignorance,

Carl Lumtoltz, the well-known Mexican traveler, states that ¢ the
Mexicans derive their famous tequila or mescal from the maguey
(Agave americana). One of the inferior kinds ot brandy, sotol, is pro-
duced from a plant of the same family.” While it is uncertain from
what species tequila is made, it is at any rate not .. americana, and
sotol, as we shall sce, is derived from plants of another genus.

Dasylirion spp. SOTOL.
Sotol, a common distilled drink of the table-land region, is made

from the species of Dasylirion, the ¢crown of the plant bLeing utilized.
The drink is similar to mescal and is often mixed with it. (KB No. 43,
a bottle of sotol liquor.)

A guardiente, made from cane sugar, is also one of the chief distilled
drinks of the country.

The nonintoxicating drinks of the country are very many. They are
usually made of some acid fruif, such as limes, tamarinds, etc., or of
mucilaginous seeds, such as those of certain mustards and mints. 1
shall inot attempt to enumerate all of them, but wish to refer briefly to
the few which ecame under my observation,

Some of these drinks are peddled about the streets carried in ¢“olla”
on the top of men’s heads, and some are for sale in the markets or at
the hotel bars, ete. Women have regular stands for selling them in
the arcades about the public squares of most large towns and in mar-
ket buildings.
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Hibiscus sabdariffa I.. _ _ JAMAICA,
One of the most popular of the summer drinks of Mexico 18 made

from ¢ jamaica.,” Jamaica is made from the involuecres, calyces, and
capsules of Hibiscus salbdariffa which have been gathered and dried.
The jamaica gives to the water a reddish color and a slightly acid taste.
In the markets at Guadalajara it is seen packed in large shallow
baskets where it is retailed.

Bisymbrium canescens Nutt. PAMITA,

From pamita the seeds of Sisymbrinum canescens, a most refreshing
drink, is prepared in the following manner: About a gill of the seed 18
put into a glass and thoronghly mixed with water; a little lime juiceis
then added and the mixture again stirred, then a little sirup, then a little
blackberry brandy or claret, the stirring process being repeated as each
new ingredientis added, nuntil finally the glassis filled with water, when
it is ready for drinking. A strawis generally used in drinking this mix-
ture. Sisymbrium canescens is very common in Sonora. The seed 18
collected in great quantities about Altar and is sold at Guaymas.
These seeds, when wet, give off a great quantity of some muecilaginous
substance.

Salvia spp. CHIA,

The well-known drink made from chia, the seeds of species of Salvig
and related genera, is sold all over the country, At Guadalajara the
seed is mixed with barley water. I obtained specimens at Colomas
(EB No. 111),

Chia seed has been obtained from various markets in Mexico, and
plants have been grown in Washington from which herbarium speci-
mens have been made. These specimens have been determined by Mr.
M. L. Fernald, who reports that the Salvias are 8. htspanica L. and 8.
tiliaefolia Vahl. Seed and specimens of chia grande sent in by Dr. L.
Palmer prove to be Megosphaerum suaveolens,

Tamarindus indica l..

The tamarind tree (Tamarindus indica) 15 now grown all over trop-
ical Mexico, The fruit is largely used in making a cooling drink, and
is sold everywhere. At Guadalajara it is displayed in great shallow
baskets 9 dm. (3 feet) in diameter and 20 ¢m. (8 inches) deep. (Il
XXVIII, fig. 1.)

The fruit of two species of Bromelia is often used in making & sub-
acid drink.

A drink i3 sometimes made of the dried fruit of the ciruelo’ (Spon-
dias luted), while in many places the ripe fruit of arrayan? (Myrtus
arayan) is used in the same way.

In Guadalajara [ saw a drink called “tehuino,” which is said to be
made from cooked corn. '

A drink called “aguna de cebada” is made by adding to water bar-
ley flour, or more commonly softened barley ground on a ‘‘metate,”

' Sec p. 217, * See p. 221,
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together with sugar, cinnamon bark, and “ajonjoli,” i. e. sesame, the
seed of Nesamum indicum 1.,

This mixture is of a muddy gray color, with a sweetish, starchy taste.
It is carried about the streets in earthen jars and sold for 1 cent
a glass, '

SEASONING AND FLAVORING PLANTS.

Some very curions dishes are served. Roast beef is eaten with a
dressing of squashes, onions, and oil, while becfsteak is sometimes
dressed with a mixture of red peppers, onions, and whole potatoes the
size of cherries. Aguacate salad i1s made of mashed aguacate, onions,
and cheese, while a “tomale” whieh I dissected was found to be made
up of a combination of chicken, onion, red peppers, olives, and raisins,
At Guaymas red peppers stuffed with cheese were served. Another
interesting preparation called ‘enchalada” is made out of chile colo-
rado, (queso (cheese), and cebollos (onions) folded up in a tortilla. These
are mentioned not because they are peculiar, but as samples of scores
of others.

LAURACEAE.

]

Litsea glaucescens 11. ). K. var, LAUREL.
The leaves of this plant are much used in flavoring meats, soups, ete.

It can be found in the little stores and markets everywhere. 1t is also
cousidered to have some medicinal virtues. The leafy branches are gath-
ered in bundles and dried. The erushed leaves are very fragrant and
aromatic. It is a small glabrous shrnb with narrow lanceolate leaves,
pale green above, whitish beneath, and thickly covered with small
pellncid dots. It grows high upon the mountains. Speeimens were
collected in the mountains near the Indian village ot Santa Teresa, Ter-
ritorio de Tepic, and near Plateado, in the State of Zacatecas, while
dried specimens were bought at Bolaiios.

UMBELLIFERAE.

Carum petroselinum Ienth. P'ERILITL.
Cultivated in gardens, and used in flavoring all kinds of dishes.

Coriandrum sativum L.

Commonly used as a flavoring for soups, cete. It is largely sold in
the markets, nsually with cabbage and squash, small pieces of these
and a stem of coriander being frequently seen laid out together, rewdy
for purchasers.

VERBENACEAE.
Lippia spp. OREGANO, !
The leaves of oregano are very much used to flavor food. Dr. Palmer

states that at Acapulco they are used much as we use sage. 1t is
cooked with fish, sansage, and other foods.

I Also spelled oregeno, oragano.
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The name “oregano” seems to be a generie term applied to the leaves
thus used of several species of Lippia. The plant so called at Acapulco
is L. berlandiert Schauer; in Lower California, L. palmeri spicata Rose,
while on the table-land I found it to be L. purpurec Jacq.

SOLANACEAE.

Solanum tuberosum. I’ara,

Strange as it may seem the potato, as used in Mexiceo, is to be classed
as a flavoring rather than as a vegetable. 1 never saw the potato there
used as we use it. A few only, and these whole and very small, are
added to soups and stews, along with raisins, olives, nanches, ete. Most
that I saw were from about the size of cherries up to the size of small
walnuts. The potatoes which they have are either the wild potatoes
from the wmountains or those which have recently been transplanted
thence., The wild potato is apparently common. 1 collected specimens
in the foothills, near Colomas, at an altitude of 340 meters (2,800 feet),
and on the top of the Sierra Madre, altitude 2,040 meters (6,800 feet).

Sweet potatoes, on the other hand, often reach a good size. These
are cooked and brought to the markets in great quantities, and sold
on the plaza and along the sidewalks.

EUPHORBIACEAE.

Argithamnia sp- AZAFRAN.
A kind of seed used in giving an orange color to soups, ete.

MEDICINAL PLANTS.

The native plants used as medicines, or supposed to have medicinal
properties, are legion, Many of these, doubtless, have little or no real
value,

The country people and Indians seem to have but little knowledge
of medicine, generally using teas made of bitter and strong-smelling
herbs.

More or less superstition is assoctated with certain plants, and great
stress is laid upon some superstitions practices, for instance, that of
sticking certain seeds on the temples to cure headache.

Along the coast, Indian peddlers bring down from the mountains
various seeds or dried herbs to sell, or these may be found in the little
stores of the towns., Sometimes on the pliaza oue {inds the ‘herb doe-
tor” dealing out a paltry stock of medicines in cent packages.

Much of the material which 1 saw for sale was in the form of dried
roots or leaves, and in soch cases specimens were not taken unless 1
saw the material collected and could identify the plant botanically.

The uses of these plants as given below are as they were told me.
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FILICES.

Adiantum capillus-veneris L. CELANTILLO DE OJO DE AGUA,
At Colomas this plant is used as a tea to relieve colic, but at Colotlan

i8 taken as a tea for amenorrhea. This furnishes a good example of

the diverse uses plants are often put to. The dried fronds were for

sale in the plaza at Colotlan (KB No, 29).

Polypodium lanceolatum L. LENGUA DE CERVO.
A tea made from the fronds of this fern is taken to cure the itch.

The dried fronds were for sale in the plaza at Colotlan (IsB No. 27).

LILIACEATL. ‘
Aloe ap. SAVILA,
The crushed leaves of this plant are used with oil in making a poul-

tice to reduce swellings caunsed by venereal diseases, The plant was
only seen about houses and towns where it had apparently been
planted. My specimens came from La Paz (Herb. No. 1303),

CHENOPODIACEAL.

Chenopodium incisum (L.) IPeir. IPAZOTE DEL ZORILLO.
The skunk ipazote is a general medicine in use among the common

people and supposed to have various virtues, being usually taken in the
form of & tea, which 1s reported to cure colie, pneumonia, ete. (Ilerb.
No. 3610 and 1B No, 28,) My specimens were bought on the plaza at
Colotlan, September, 1897.

| MAGNOLIACEAE.
Magnolia ap. CoRrpuUs.
From the flowers a tea 18 made which is used to cure scorpion bites,

The flowers are brought from trees which grow in the western foot-
hills at an altitude ot 3,000 to 3,500 feet.

ANONACEAE.

Anona sp,
The bark of this plant is boiled in arine and used to kill the mange on
all kinds of animals. (Herb. No. 1681.)

LAURACEAE.

Litsea glaucescens I, B. K, var, LAUREL.

A tea made from the leaves of laurel is taken for colds, The plant
is, however, more largely used asa tlavoring. (Herb. No. 3436 and EI3
No. 63.)

LEGUMINOSAE.

Enterolobium cyclocarpum Griseb, HUINECASTLE.
A sweet strup 18 made from the bark of this tree, which is used in
cases of colds, ete,
The bark is also used as a soap and In tauning. My specimen came

from Colomas (Herb. No. 1759).
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Leucaena sp. | TEPAHUAJE,

The country people use the bark to harden their gums. My herbarium
specimen was obtained at (‘olomas, July, 1896 (Ilerh. No. 1725. 1B
No. 124, pieces of bark as used by the people at Colomas.)

ZYGOPHYLLACEAL.

Covillea tridentata (DC,) Vail. GOBERNADORA,
A sample of this plant, as sold at Acaponeta, was purchased of an

Indian peddler at that place,

A tea made out of the leaves and branches is taken by women for
pains in the womb, or the material, when fried n tallow, is used for
rheumatism.

The specimen is said to have come from the mountains east of Acapo-
neta, but I saw no plants of it. (IEB No. 76.)

MELIACEAE.

Swietenia humilis (1) Zuce. FLOR DE VENODILLO.
The seeds of the ““flor de venodillo,” which means *little-deer
flower,” are made into a tea which is taken for pains in the chest,
Seeds were being sold at Acaponeta by Indian peddlers, who stated
that they came from the coast near Acaponeta. (EB No. 77, seeds as
sold by peddlers.)
EUPHORBIACEAE.

Acalypha phleoides (?) Cav. YERBA DEL CANCER,
The leaves and stems of this plaut are made up into small bundles

and dried. The leaves and fHlowers are c¢rushed into a powder and
applied to sores, etc. A tea Is made from it and taken to cure itch.
My specimens were purchased on the plaza at Colotlan, September,
1897, (EB No. 26.)
Buphorbia sp. YERBA DE COYOTE,
A tea is made from the dried plant which is supposed to relieve rheu-
matic pains. My specimen was purchased ou the plaza at Colotlan,
September, 1897. (ED No. 25.)
Euphorbia sp. YERBA DE GOLONDRINA,
This plant is a small EKuphorbia said to have come from the hich
mountains east of Acaponeta, (Ilerb, No, 1520 and EB No. 122,)
It is boiled and used as a poultice to reduce swellings and cure sores.
Jatropha curcas L. SANGRE GRADO.
The plant is found in great quantities about fields, It is said to Dbe
used as a purgative, the seeds (physic nuts) being doubtless, as else-
where, the part used.

RHAMNACEAE.

EKarwinskia humboldtiana Zuce. MARGARITA,
The leaves of this plant are erushed and soaked in water and the

cold infusion used in cases of fevers. It hasa wide use in Mexico. My
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botanical specimens came [rom Colomas, but the plant has & wide dis-
tribution. (llerb. No. 3264.)

MALVACEAE.
Anoda hastata Cav. ALTEA,

The leaves of this plant mixed with olive oil are taken for inflamma-
tion of the stomach. My specimens came from near Plateado, August
31, 1397, (Ierb. No. 2709.)

TURNERACEAE.

Turnera humifusa (I'resl} lindliech, DAMIANA,

Asis well known this plant is widely used in Mexico. At Acapo-
neta [ obtained medical specimens which had been brought from La
Noria, above Mazatlan. It is here used as a tea, and taken to relieve
pains in the stomach and bowels., My specimens were purchased of
Indian peddlers at Acaponeta, August 2, 1807, (EB No. 120.)

POLEMONIACEAE.

Loeselia coccinea Don, ESPINOCILLA,
The specimens were purchased at Acaponeta, and were said to have

come from the mountains east of Acaponeta. I'rom the leaves and

stems an infusion or tea is wade, which 18 taken to stop fevers. (EDB

No. 121.)

Loeselia 8p, HINSESELI.
A fea 18 made of the leaves, which is used in fever and ague, while a

cold infusion 1s nsed as a purgative.

VERBENACEAE.
Lantana sp. MAJORANA.

This 18 said to be much used to relieve indigestion. My specimen
came from l’lateado, September, 15897, (EB No, 119.)
Lantana sp. SONORITA.

The leaves of this plant, when boiled with barley, are given to
women 1n childbirth,

LABIATAE.

Marrubium vulgare l.. MARRUBIO.

A preparation male from the leaves of this is used for rhewmatism,
It is also added fo mescal and applied as liniment for rhicumatism.
My specimens (113 No. 116) came from Plateado.

SOLANACEAE.
Datura tatula L. ToLOACIH.

This plant is reputed to have many medicinal virtues.

An munguent 1s nmuiule from the leaves by boiling the juice of the
crushed leaves with tobacco and lard. The seeds are ground and used
in the same way.

My specimen was obtained at Plateado, where the species grows
common in waste places about houses, Collected September 2, 1897,
(Herb. No. 2775; EB No. 37.)
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BIGNONIACEAE.
Pithecoctenium sp. Brjuco DE NULCO.
The large, winged seeds of this plant are applied to the temples,
and are supposed to cure headaches,
The same use is made of rose leaves and also of a paste made from
the vaniila bean: My specimens came from Colomas, July, 1897, (Herb.
No. 1696; EB No. 123}

COMPOSITAE.
Hieracium sp. LECHUGUILLA.
Smal! bundles of the green plant are for sale in the markets. Irom
it is made an infusion which is used as a wash for sores and skin dis-
eases. It is also applied as a powder. My specimens were obtained
in the market at Colotlan, September, 1897. (Herb. No. 2680; IIB
No. 30.)

Piqueria trinervia Cav. ? TABARDILLO.

The crushed leaves are made into an infusion and taken as a remedy
- for typhoid fever. It is also said to be used to relieve deafness caused
by typhoid fever. My specimens came from Plateado. (EB No. 118,)
Tagetes lucida (‘av. YERBA NIL.

This is one of the most widely used medicinal plants of western
Mexico. The species has a wide distribution. The plants gathered
by the country people are made up into small bundles and dried, and
then put away for use. It is made into a tea, and is supposed to have
numerous virtues, including eflicacy against scorpion bites, fever and
ague, etc.

vr. Palmer says that at Colima it 18 made into an insect powder.
Th.s is the same plant as the ‘ Santa Maria” of the Cora Indians.
My specimens were obtained at Colotlan and Plateado, September,
1697. (EB Nos. 24, 117.)
7>innia linearis Benth. : YERBA DE TORRO.

This plant is very common on the table-lands in Jalisco. The plants
are broken off or pulled up by the roots and dried in small bundles, in
which state they may be seen on the walls of the Mexican’s hut. A
tea i8 made from these dry stems, which is taken for pains in the
stomach. My specimens were bought at a small ranch, one day’s jour-
ney south of DBolaiios, September 20, 1897, (Herb. No. 3079; EB
No. 78.)

: MANZANILLA.,

The leaves are made into a tea and taken with olive oil for colic.

With alcohol added the tea is given for nervousness.

) SOAP PLANTS.

The Mexican countryman uses many of the native plants either in
the place of soap or in its manufacture. In the country certain roots,
fruits, barks, ete., called ¢ amole,” are extensively used in the raw state.
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These are either rubbed upon the garment or added to the wash water.
Among these wre the roots of various agaves, yuccas, etc., and several
fruits, as that of the soap berry and of Zizyphus., Manufactured soap
is now widely used, either imported from the United States or made in
the country. T or the domestic soaps oils are obtained from the seeds
and fruits both of native and introduced plants, the most important
being a palm oil much used on the west coast, castor oil, and cotton-
seed oil.

In the notes which follow I have included both the species which
were collected by myself and those which have been sent in by our col-
lectors, especially Dr, E. Palmer. In the list at the end are recorded
all the species which have been reported as used for soap or in soa)
making.

PALMACEAE.

Attalea cohune Mart. ? Coquituy,

A palm known to the trade as the coquito grows 1n abnndance about
Manzanillo and furnishes large quantities of oil, which 1s shipped to
the larger towns along the coast and manufactured into seap. Sufii-
cient material has not been seen positively to identify the species, but
it seems best to refer it as above until it can be definitely named,.

Through the kinduess of Mr. Alfred Gill, in charge of Mr. N, Graff’s
gsoap factory at Guaymas, I obtained a sample of soap and of the palm
oil made from this nut. The oil comes from Manzanillo and San Blas,
and 13 made from the nuts grown about Manzanillo and perhaps other
places in south Mexico, About 100,000 pounds of this oil is nsed each
year by Mr. Graft in his soap factory. A counsignment of 57,000 pounds
bhad just been ordered from San Blas at the time of my visit. The oil
hax much the odor of olive oil, and is said to make a very fine laundry
goap, especially valuable for washing flannels. It 1s sold all over the
Ntate of Sonora, and is said to be liked much better than any soaps
from the States. The soap 18 first made into a large cake which weighs
2,000 pounds, The large cake is at last cut into small pieces of 3, 33,
4, 5, 7, 8, and 10 ounces, and then boxed for shipment to various places
along the coast. In the making ot each cake 350 pounds of the oil is
used and 800 pounds of tallow.

The following specimens were secured:

EB No. 128,  Palm oil obtained at Guaymas.
EB No.129. A pieco of soap obtained at Guaymas

LILIACEALE.
Yucca baccata Torr.
It probably will be a surprise to many to learn that amole soap is
much used in the United States.
The large rootstocks of Ywucea baccatd have lJong been used at
Peoria, I1l., in making a fine toilet soap. A thousand pounds of this
plant 18 consumed each month by the Mexican Amole Soap Company,
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who obtain their supply from the Organ Mountains, near Las Cruces,
N. Mex. This eompany manufactures some twenty different kinds of
soap preparations,’

AMARYLLIDACEAE.

Agave heteracantha Zuce,

Dr. E. Palmer has recently (November, 1893) brought back a large
quantity of the rootstock of an Agave, probably A. heteracantha, or a
species very near it, which he says is largely sold in the market at
Saltillo, Coahuila, for soap. These rootstocks, or bases of the stem,
are about 7.5 em. (3 inches) long, 3.8 to 5 em. (13 to 2 inches) in
diameter, and are covered with Dblack scales or leaf bases. These
pieces are sold in the open markets at 6 or 8 for a cent, according to
size, They are prepared for use much as are the other native amoles.
Agave lechuguilla Torr.

Agave lechuguille is very common on the hills about Iil Paso, both in
Texas and Mexico, where I obtained botanical specimens. Dr. Havard
states that the leaves contain a valuable substitute for soap. (Herb.
No. 1101.)

Agave variegata Jacobi.

Mr, Fred. Stark, of Brownsville, Tex,, writes that the rootstock of
this species is called “:anole,” and that a piece the size of a small
walnut when “ grated and mixed with a quart of warm water is enough
to clean a full suit of clothes.”

Agave sp.? AMOLE.

Dr. Palmer procured in the market at Guaymas specimens of gnother
goap plant with leaves resembling those of Agave angustissima Engeln,
As noted by him, it is found in the mountains near that place. The
stems are cut off just above the ground and the leaf clusters, two tied
up together, a smaller within a larger one, are brought to market to be
sold as a substitute for soap. This material after being pounded is
thrown into water to be used for washing blankets or woolen clothing.
Manfreda spp. AMOLE,

The herbaceous annual-leaved agaves (§ Manfreda of most authors)
are called “amole” all over Mexico in contrast with the perennial-leaved
ones (Agave proper), which are called ‘“maguey.” These are used as
generic terms, and throughout my whole trip I did not find them used
interchangeably, This is, I know, at variance with many printed state-
ments. The species of the Manfreda group most generally used is
supposed to be Agave brachystachys, sometimes called A. saponaria on
account of its use as soap. I did not sce this species in flower or even
growing, but I brought back roots which are now in cultivation and
will sooner or later flower. The roots were purchased in the markets
where they were bemg sold under the name of amnle Specimens were

— —— P e S ——

t For further notes on the use of this plant see Havard in I‘mceedmga U.
National Museum, vol, 8, p, 516, 1845,
22114 —17
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obtained both at Bolainos and Guadalajara. At the former place I was
told that the roots were used in every household of the town. The
plants are said to grow high up in the Sierra Madre. They are brought
down by the Huichole Indians, and this forms the principal occupation
of many of them. The partof the plant which is used as soap is really
not the root, but a thick, irregular rootstock sometimes forming large
masses (I'l, XXXIV), The natives dry these rootstocks, and when
grated and put into water they formm a good lather,
The specimens obtained are:

ED No. 61. Auwole. DBought in the market at Bolanos.
EB No, 72, Amole. Bought in the market at Guadalajara.

Specimens were purchased by Dr. Paliner in 1898 at Zacatecas of
another amole which has a quite different rootstock from that of A,
brachystachys, belonging perhaps to A. guitata, The rootstocks are
always single, 5 to 6.25 em. (2 to 24 inches) long. Dr. Palmer states
that a frequent way of preparing it, practiced by the Mexicans, is to
mash or pound the rootstocks between stones, put the powder into a
small quantity of water, and, after allowing it to soak, drain the water
off into the wash water,

It is not at all unlikely that quite a number of the species of Man-
freda are used as soap, but have not yet been reported. The roots
which are sold in the markets are brought in by the Indians or counfry
people without any vestige of foliage or flowers, and of course arc not
in condition for identification, These roots, howcver, are very tena-
clous of life and can be planted long after they have been taken from
the gronund. Dry rootstocks which [ purchased in Mexico showed
considerable vitality after sixteen months,

Prochnyanthes viridescens \Wats. AMOLILLA,

“ Amolilla” was the name given to me for Prochnyanthes viridescens,
a common plant of the mountains with rootstocks very similar to those
of the herbaceous Agaves and sald to be used for soap in the same
way. (llerb. Nos. 2045, 2679, 3724, etc.)

PIPERACEAE.

Piper palmeri C. DC. tHlachoGu,
This plant was collected by Dr, Paliner at Colima. He states that

it 1s used by laundresses for cleaning clothes, and that the liguid
obtained by bothling 1t is used to eure colic in man and in horses and
mules, and for pains in the stomach and chest, also for cutaneous
diseases. It is applied either externally or internally, The fruits,
which resemble small candles, are edible,

PHYTOLACCACEAE.

Stegnosperma halimifolia Benth.
The powdered root of Stegnosperma halimifolia 18 used by the people
of Lower California, aceording to Dr, K. Palmer, as a substitute for soap.
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ROSACEAE.

Licania arborea Seem. (CANA DULCE.

The seeds of a Licania (probably L. arborea) which grows about
Acapulco are very rich in oil.  Aceording to Dr. E. Palmer the people
at Acapuleo make from them a vegetable tallow which is added to other
oils in soap making. This tallow gives a green color to the soap. The
plant grows in the lowland and on mountain sides about Acapuleo,
growing to the height of 4.5 to 6 meters (15 to 20 feet).

It is known under various names, such as cana dulee, cacahuate,
cacahuianche,

LEGUMINOSAE.

Bntada polystachya DC. BEIUCO DE AMOLE,
Dr. Palmer furnishes the following data:

““This is a vine, hanging for support upon other plants. Its numerous
large seed pods flapping in the wind are a novel sight. It has curious
hooks, by which it swings itself from tree to tree. The older wood of
this plant is cut up into suitable lengths, then pounded with stones
until the entire mass is separated into shred-like form, when it iy tied
into bundles and sold in the market to be used as a substitute for soap
by the poor.”

Specimens were collected by Dr, E. Paliner at Acapulco, 1394-4)5,
(Herb, No, 159.)

Enterolobium cyclocarpum Griseb. HUINKECASTLE,
The bark and pods of Knterolobium cyclocarpum, called *huinecas-

tle,” are used in place of soap for washing woolen clothes at Colomas,
a little hamlet in southeastern Sinaloa.

EUPHORBIACBAE.

Ricinus communis L. HIGUERILLA.
The castor-oil bean is largely grown in Mexico. It there often

assumes a tree-like form, reaching a height of 4.5 to 6 meters (15 to 20
feet). The seeds furnish much oil. I saw the plant only on the table-
lands, but it seems to be eommon elsewhere. According to Dr. Paimer
this oil is also used in soap making.

RHAMNACEAE.

Zizyphus mexicana Rose.
The fruits of Zizyphus mericana, according to Dr. Palmer, are highly

prized for washing woolen goods. He found them used in the State of
Colima, where they are seen for sale in the markets,

MALVACEAE.

Gosaypium spp.
Dr, Palmer states that much cotton-seed oil is used in soap making

in the States of Durango and Coahuila. He does not know which spe-
cies of Gossypium furnishes the sced, but it is probably &. herbaceum.
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PEHDALIACHAR.

Sesamum indicum L. AJONJOLL,
Sesamum indicum 18 cultivated at Acapulco and other places in Mex-

ico. The seeds are very oily and are used in many ways in cooking,
candies, etc. According to Dr. Palmer the oil is used in making soap.
In Mexico this plant grows to the height of 0.9 to 1.2 meters (3 to 4
feet).

CUCURBITACEAE.

Cayaponia dubia (IHook. & Arn.) Rose.

Cayaponia dubiu is a vine common on the west coast of Mexico. The
vine, with the ripened or half-ripened fruit, is gathered and sold in the
markets at Rosario and elsewhere. It 18 said to be used in the place

of soap. The dry stems and fruit are crushed before using. (Herb.
No. 1481; B No. 81.)
Cucurbita foetidissima H. B. K. CALALKASILLA,

Dr. Palmer tells me that a Cucurbita (probably C. feetidissima) with
small fruit is much used by the washerwomen in northern Mexico. Tle
states that they mash the fruit and vines into a kind of pulp and add
it to their wash water.

Dr, Manuel Urbina published a short paper on ¢ Los Amoles Mexi-
canos,” in 1897, in which he listed 21 species of plants used as amole,

In the list which follows 30 species are recorded. So far as known
I have given the Mexican name and the part of the plant used.

Soap planiz of Merico,

L ime E e —— —p—

Systematic name.

: Common namne, Parta uaed.

RHAMNACERAE: s

Zizyphus mexricana Roso. ... ... .. .... AT e s srs e e e Fruait.
SAPINDACEAE: |

Sapindus galeolls (GraAY - .- cceeeiininvinnnnn cocnaan.. AT swlidirane, ATk

Sapindus inequalis 1O ... oo e ' De.

Sapindus marginafus Willil ... . ier i iiieerremaaniaaan. Do.

SEDEAdtE AERONETIR: Li o v vnin o oo mmmun mmwmmins wsnin smsn ammiasine « s s s mesmas ¥ruit ().

Sapwndus 8p ..... A = A e o S R B R R Fruit.
LEGUMINOSAR:

IEntada polystachya DC. ... ...cvniiiiainan. Bejuconde amole. ............ Wouwd.

Enterolobium cyclocarpum Griseb.......... Huinccastle ................| lark and pods.
CUCTRRITACEAE: )

Cayaponia dubia (Hook. & Arn.) Rose

----------------------------------

Cucurbita foetidissima H. B . K
PHYTOLACCACEAE;

Phytolacca octandra L

F Emoyr PR T E R ESF A A E A e aEmmEEE RS R s S s FFFEEE s S

Phytolacea icosandra L

--------------------------------------------------

Stegnosperma halimifolia Benth ........... :
DIOSCOREACEAR :

Dioseorea convalvulacea Cham, & Sohlecht. .

Dioscored 8P...ciciveecennae e e
PIPERACEAK

Piper palineri Q.1 . ... ......

- s == I T T T N T - . .. - [ e —
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-----------------------------

----------------------------

Fruit and vine.
Do.

Roota,



2317

Soap planis of Mexico—Continned.

—_— L = . | il ——— =

Systematic namne. Common name. Parts usod,
LILTACEAL:
Tucea rupicola rigida Eogelm . oo oeeivoiiiiiiiianicsnsanonnnnccsanaans
Yueea baceata Nutt.. ... .oo Loeicvninann Aapolorssi s e id yieniviieiss Roota and rootstockn,
Yucea angustifolic Pursh. ... oo i iieaeaaaa
- AMARYLLIDACEAE: [
(5 Agave proper.) i
Agave filifera Salm DyeK..o.ooveeeanoaan.. (s gt s s as LR s s e
Agave heteracantha () Auee..... ... ... I-. tereuesenne.| Rootatock, \
Ayave lechuguilla Torr......cveeeuvvunn .. emmee i aserae s, Leavos,
Agave mexicana Lam .......cniuioniiian.. TR S A A R
Agave Parryt EDmelml ... ciicisaanissusivonisl sasomsies awuwssmekss onss s s
(§ Manireda.)
Agave brachystachye Cav. ... .. ... .. Amole, lechuguilla.......... Rootstovk.
Agave guttata Jacohi & Boueht............ T— 1 [ SR Do.
Agave variegata Jacobi ....... I et R . Do,
Bravoa geminifiora Llav. & Lex . .......... J .............................. Do,
Polianthestuberosa Lo......... ..cooooeo.. AmOle.o.iccuniiniiiinnnnnn. Do.
Prochnyanthes viridescens Watsoll ......... ' Amolilla,amole............ Do,
Zephyranthes carinate Herbert ... ... (... SRR A R AR Bulbs.

The above list of soap plants are all used in their native state, The
following is a list of plants which furnish oil used in soap making,
Only five species are given although doubtless others are used.

Mexican plants furnishing oils used in soap making.

Specific name, Common name. Part used.

MALVACEAE,

GoBYPIMIN BID - vevvvrrvssnassinsssayomennsoscsscmnalonsnntsannmnsanenmnasoana: Seeda,
PEDALIACRAE.

Besamum indiewin Li..ccciiaviiiadsssnnin sdnmsasinns Ajondoll .. ceinsmansznny ' D,
EUPHORBIACEAE.

Ricinusecommunig L. oo it CTliguerila ool .. Dao.
PALMACEAE, i f

Attalea cohune Mart.? . .ccvvaniiiiiinnnnniciiianee, Coquitoe e o oaao... | Do.
ROSACEAE. | f

Licania arborea (7)) Svem. .......... e Canadulee. .o - | IF'ruit.

o i oo B i —-— e mr  ee—— = e = ———

TANNING AND DYE PLANTS.

I was not able to obtain much information regarding the plants used
for tanning or dyes, but a few notes were made which are here brought
together.

LEGUMINOSAE.

Haematoxylon boreale Wats. BRAZIL.
The wood is known as “brazil,” and is largely used throughout the

country as a dyewood, giving a dark brown or red color. Among its
applications was notod its use to color tomales, mats, and agave fiber.
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Haematoxylon campechianum is supposed to be the logwood of com.-
merce, but the above species is largely exported under that name, and
has been for many years. Seemann, as long ago as 1848-1850, stated
that the wood was largely exported from Mazatlan. It i8 not now so
extensively exported from the west coast as formerly, but it is one of
the chief exports from Altata, while much wood is shipped from Piaxtla,
a small place down the coast, and also from Mazatlan.

The wood from Altata goes chiefly to Havre and lHamburg, ships
often being loaded with this wood alone.

On account of this extensive cutting it is hard to find specimens of
any size along the coast, but in some of the hot interior valleys large
shrubs or even small trees are to be seen. Althnugh 80 very commmon,
this species is rarely collected botanically, there being specimens in
the National Herbarium from only three localities. This is undoubt-
edly the Haematorylon campechianum referred to by Seemann as coming
from near Mazatlan,

Lysiloma candida Brandegece. PALO BLANCO.

A great quantity of tanbark is used at Guaymas. It is brought
from Lower California in small boats. 1 saw one consignment of 170
bags landed June 9, 1897, Sometimes 1,000 bags are brought over at
one time. KEach bag contains about 200 pounds. It is worth $25 per
ton in Lower California and about $30 at Guaymas.

There i8 a tannery some 3 wniles southwest of Guaymas, which I vis-
ited. I found that the chief bark used was the palo blanco ( Lysiloma
candida), of which great quantities are consumed. It is said to be very
strong in tannic acid. The work in the tannery is chiefly done by
Yaqui Indians, but is superintended by Mexicans or Americans, Mod-
ern methods are followed in the treatment of the hides, cte., and a very
good quality of leather is produced. ¢ Torote” wood is nsed’ to some
extent. This is perhaps Bursera microphylla. In this case it is not the
bark that is used, but the wood. This is split up much like kindling
wood into pieces 10 to 15 em. (4 to 6 inches) long,. :

The cascalote bean (Caesalpinia coriaria) is used in tanning small
hides. It is shipped in bags ih great quantities from Manzanillo.

For this information and for samples 1 am indebted to Mr. P. B.
Chism, the owner of the tannery, and to Messrs. C. I&. Randall and
Frank Parkhurst.

The bark of huinecastle ( Knterolobium cyclocarpum)is used at Colomas
for tanning purposes. At Colotlan the bark {rom one of the oaks found
on the mountain sides is used,

The specimens brought back are:

EB No.109. Bark of Lysiloma candida, nsed in tanning,

EB No.110. Wood of Bursera microphylla, used in tanning.

Jatropha spathulata occidentalis. TECOTE PRIETO.

This bush 18 very common on the west coast, and 1s, according to Dr.,
I’almer, sometimes exported, being used both as a dye and for tanniug
PUrposes, :
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FIBER PLANTS.

There are many fiber-producing plants in Mexico regarding whiceh
very much has already been written. What is now especially needed
is some careful botanical research and collecting for the purpose of
determining the species of plants which produce certain well-known
fibers. There i3 no place where this work is so much needed as among
the Mexican agaves. Particularly is the want noticeable in the litera-
ture of istle, or Tampico hemp. This fiber has usually been attributed
to Agave heteracantha, but it is now known that several very different
plants, one at least being a yueca, furnish fiber for the Tampico mar-
ket; and even the so-called Agure heteracanthe seems to be an aggre-
gate of species. Our botanical names for the Sisal hemp plant are very
much confused, as several apparently very distinct species pass under
the name of Agave rigida. Other cases might be mentioned which are
scarcely less confusing,

I have not attempted here to compile the information available
regarding Mexican fibers, but to bring together chietly my own obser-
vations upon the few fiber plants met with in my travels through
Mexico, and for this reason my notes are largely fragmentary.

I have also included the information collected by Mr, K. W. Nelson
and Dr. E. Palmer in 1893, both of whom had been requested to gatber
all data they could regarding fiber plants.

PALMACEAE.

The palms are among the most valuable plants of Mexico. Their
trunk supplies lamber or material for building houses, fences, ete. The
leaves are used in covering houses and huts and made into mats, bas-
kets, brushes, hats, ete. Some species furnish fiber, which is used in
many ways, as for saddle sweaters, ete. These saddle sweaters, called
“ gnadaderos,” are said to be made from the trunk of some palm which
is beaten into a fibrous mass. They were seen on sale in the markets
of Colotlan, Guadalajara, ete.

Several species furnish edible fruits or oil, which is used in the manu-
facture of soap, etec. These fruit-producing palms are referred to clse-
where in this paper.

The making of hats from palm leaves is a very important industry,
A species with fan-shaped leaves furnishes the fiber, At Colotlan,
where I saw hats in process of making, the material came from trees
growing near Tapeseo, a small town near Tequila. The leaves are cut,
dried, and bleached before they are brought to the market (see EB
No. 31). The various segments of the leaf are cut down to the base,
and each of them slit with a pin into narrow threads, 2 mm. (one-
sixteenth of an inch) wide and about 4.5 dm, (1§ feet) long, The strips
are tied into large bundles, and are then ready for use (see EB No.
32). Some eight of these strips are taken and worked into a very close
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braid, 3 mm. (one-cighth inch) wide, the strips being repeatedly moist-
ened to make them more pliable (see EB No. 33). Then these braids
(see EB No. 33) are carefully trimmed amd worked into the hat, two
being sewed in at a time. They are sewed together with thread made
from agave fiber. The thread is made up by the workman only as
needed. He keeps a large skein of the fiber at his side (see KB No. .
35), and as he needs a new thread withdraws several fibers from the
gskein. These he draws through his mouth to moisten, and then rubs
them with the palm of his haud over the upper part of his bare leg,
Then he draws them through his month again and then over his leg,
and repeats the process until the thread is complete (see EB No. 36).
A tall wooden form is used to shape the hat. A plain hat made in
this manner sells for $10.

Rain coats are also made from the leaves of palm and other similar
leaves. They are formed of numerous overlapping leaf segments, and
are said to make very satisfactory coats,.

The accompanying photograph (1. XXX V) showsa party of Guerrero
. Indians retuarning from the Pacific coast with bundles of bleaclied palin
leaves.

The following specimens were secured :

EB Neo.3. An odd little brash made from palm leaves. It was bought from an
Indian who lived in the monntains east of Acaponeta.

I3 No. 2, A tly brush made from the common Sabal of Sinaloa and Territorio de
Tepic.
8ubal sp.

Along the coast a species of Sabal (Sabal sp. nov.) which has a slender
trunk is used in making corrals, the framework of huts, ete. In some
places great quantities of the leaves are used to form the sides or roofs
of rade huts. In Acaponeta many liouses are covered in this way.
Leaves for this purpose are cut in the dry season and brought to the
town on the backs of donkeys. Iere they are piled up and allowed to
dry and bleach. In the country the roofs are not repaired until after
the first hard rains have located all the leaks, and in the meantime
have spoiled much of the contents of the huts.

LILIACEAE.
Dasylirion sp. | SOTOL..

Nolina sp. SOYATE.

The leaves of both these plants are used in the making of hats,
either separately or together, or mixed with wheat straw or palmn
leaves (Pl. XXXVI), 1t is very common fo see bundles of leaves
about the huts of the Indians or Mexicans. The leaves are laid into
swaths and dried and bleached in the sun, and then stowed away
for use.

They are also made into floor mats. While many of these are
roughly made, others are carefully and tastefully put together. 'These
are sometimes banded with blue and red. The latter color is obtained
by dyeing with Brazil wood and the former (so I was told) by adding
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lime to vhe Brazil wood dye. These mats are often spreaa on the
ground or over board or bamboo-covered cots to sleep upon., By
twisting the leaves rude ropes are made, a specimen of which I
obtained at Plateado. A fan-shaped blower, made by braiding the
leaves, is much used in starting fires (P1. XXXVII).

The following specimens were obtained :

ED} No. 114. Leaves of sotol in the process of bleaching.

EB No. 39. The same partially hleached and split into strips suitable for braiding
into hats.

EB No. 40, The same mixed with soyate made into hat braid which is left
untrimmed,

I'B No.41. Leaves of soyate purtially bleached,

EB No. 42. Untrimnmed hat braid made from leaves of soyato.

EB No. 44. A blower muade from the leaves of sotol.

EB No, 52. Mat made from green leaves of sotol.

F.B No.38. A small rope miude from leaves of the soyate. This wus obtained at
Pluteado, Zacatecas.

EXPLANATION OF PLATE NXXVIL —~Fig. 1, tire blower made from sotol leaves; fig. 2, rope wade
from sotol leaves; fig. 3, soyate leaves uswml in hat making: figs. 4, 5, sotol leaves used in hnt making.

Y ucca filifera Chabaud. PALMA LOCA.
There has been some confusion heretofore as to the botanical name

of the palma loca, In the Kew Bulletin for 1890 it was stated to be
Agave striata, but Mr, Nelson’s notes and specimens seem to establish
that it i8 a Yueca.

Mr. Nelson writes of it as follows:

The palma loca is the single-stemmed Yueea with upright flower stalk, and is very
abundant, The {iber is more abundant than in the lechugnilla but is a little more
difficult to obtain and is coarser and more brittle, so that its commercial value is
less, Auattempt was made at Miquihunana a few years ago to export this fiber, but it
was given up in favor of the lechuguilla. The trial shipment was sent to New York.

The cleaned fiber is about 5 dn. long.

Mr. Nelson's specimens may be described as follows: Stems 1.8 to 7.5
meters high; leaves 6 dm. long, 4 cm. broad at widest poing, narrowed to
2 e¢m, at the base and upward to a stout spine 1.5 to 2 cm. long, the mar-
gin splitting oft into long threads; flower stalk single and upright.
Leaves and fiber were collected by Mr. . W, Nelson, at Matehuala,
Tamaulipas, 1898.

Yucca treculeana () Carr. . I8OTR.
The isote is a tall arborescent Yucca very common in the western

table-lands. This plant sometimes reaches 15 meters in height, with a
trunk 24 dm. in diameter. The leaves are 6 to 7 dm. long, and are cut
into narrow strips by the country people and used as strings for tying
grass brooms, and for stringing crab apples (tejocotes). (Pl. XXX VTIIIL,)

Specimens were obtained as follows:

EB No. 64. A strand of Crataegus fruitx upon isote fiber.

EB No. 65, 66, A narrow strip of the fiber,

EB No, 67, A part of the leaf from which strips were beinyg taken,
EB No. 68. An entire leaf.
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AMARYLLIDACEAE.

Agave spp. MAGUEY, LECHUGUILLA, TAPEMETE, etc,

By far the most important fiber-producing plants are the numerous
species of agave, These have various common and local names.

The maguey is a generic term applied to most of the agaves proper,
usually with some specific designation., Lechuguilla, meaning *cab-
bage-like,” is applied to several of the smaller agaves and manfredas,
as well as to plants in other families. (P’ XLVI1L)

The quality of the agave fibers varies greatly in the different species,
being suitable in some for making the finest thread, while in others it
is used in making great ropes and cables. Not only are all kinds of
threads, strings, and ropes made from the various qualities of agave
fiber, but it i8 woven into many kinds of cloth, handbags, ore and
grain sacks, matting, etc., or made up into brushes for scouring, for
whitewashing, and for toilet purposes.

In all the interior parts of the country the people obtain their supply
from their local species, cach locality having one or more, or else they
bring the leaves from the neighboring mountains,

Along our southern border, especially in the vieinity of Kl Paso,
Tex., Agave lechuguilla 18 very abundant, and from it a short coarse
tiber is obtained., This species has been confused with L. keteracantha,
from which, although the two are closely related, it appears to be dis-
tinct. " It 18 not unlikely that 1. lechuguilla may furnish a part of the
Tampico hemp of commerce. It i8 a rather small species, having only
20 to 30 Jeaves. The leaves are about 26 ¢m. (10 inches) long and 25 mm.
(1 inch) broad, green and not at all binded down the face. Our
berbariuin seems to show at least four good species ot the heteracantha
group, all from the general region from which the Tampico hemp is
produced. I should not hesitate to deseribe some of them as new if I
understood what is really the type of .. heferacantha Zuce. and A.
poselgerit Salm. I have the type of .. lechuguille and have seen the
description of A. heteracantha, but the latter answers to no specimens
we have.

Mr. E. W, Nelson collected leaves, lowers, and fibers of two species
of agave In Jaumave Valley and near Matehuala, Tamaulipas, which he
states are the ixtle fiber plants of that region, and whose fiber is sent
to Tampico for shipment.

Omne of these is perhaps 4. lophantha, but as only two ¢ cogollog”
(bunches of young leaves) were collected the identification is uncertain,
Even in these young leaves fhe marginal spines are widely separated,
in some cases being 5 em. apart and in this respect unlike the following
species. The leaves of both differ from those of the -1, keteracantha
group in being narrowed at base.

I have identified the other as Agave univittafa Haw, The leaves
almost exactly agree with specimens recently sent me from Kew,
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England, although they do not agree with the illustration of this species
as given in Saunders’s Refuginm Botanicum.

Mr. Nelson’s specimens may be described as follows: Leaves 25 to 50,
5 dm. long by 3 ¢m. wide near the middle, scarcely narrowed toward the
base, green or somewhat glancous-green with a pale band down the
middle of the face, which, however, fades out in the dried specimens;
flowering stalk glancous; the bracts amoung the flowers filiform, 5
cm. loug, persistent; the ovary 14 to 15 mm. long, glaucous, con-
stricted above; the perianth tube very short, 2 to 3 mm. long, with lobes
15 mm. long, described as yellow, but when dry of a reddish tinge; the
stamens twice as long as the segments. This agave is also known as
lechuguilla.

Mr. Nelson writes of these species as follows:

These plants grow wild in the greatest abundance on limestone mountains and
adjacent valleys from near Victoria, Tamaulipas, to the Mexican National Railroad,
in San Luis Potosi, and from Peotillas, in San Lnis Potosi, north to near Saltillo,
Coahuila. From within this area many million pounds are exported (via Tampico)
cach year, nearly the entire product going to the United States,

The ixtle fiber shipped from Tampico is produced mainly in the region about the
valley of Janmave aund valley of Tula, iu western Tamaunlipas and adjacent part of
easfern San Luis Potosi. The production of this fiber is the main industry of a con-
siderable area, with the towns of Junmave and Tula as the venters. The fiber from
the Jaumave district is shipped by pack animals to the town of Vietoria, on the
Monterey and Gulf Railroad, and thence by rail to Tampico. The Tula Valley out-
put is sent to Cenito, on the Mexican Central RRailroad, in eastern San Luis Potosi,
and sent by rail theuce to Tampico. Wagon reads lead out from Tula to the rail-
road, and the State government has had a large force of convicts working for a num-
ber of years building a finely constracted road from Victoria across the mounutains
to Janmave. The fiber of this region is produced in the arid lower austral zone at
altitudes between 2,000 and 5,000 feet, The leaves are from 15 to 30 inehes long.
Only the tender, unfolded leaves forming the central bunch are used, as the fiber
of the old onter leaves is too coarse and brittle, This central spike of unopened
leaves called ‘“cogollo” (Pl. XXXIX) is gathered by means ot a short stall, 4 feet
Iong, with an iron ring fitted by a ferrule to one end. Tho iron rinyg 18 slipped over
the cogollo and a quick wrench breaks it loose, and it is then placed in a basket on
the laborer’s back. The man gathers a back load in this way and proceeds to a
large bush or small tree, where he can get shelter from the sun, and, placing the
leaves in & hoap near the base of the tree, proceeds to vlean out the fiber.

Expraxamon ofF Prare XXXIX.--Figa. ], 2, cogollos of an agave which furnishes Tampico hemp;
fig. 3, cogollo of a Yuecea which furnishea Tampico hetup,

“Tawmpico fiber” is a term applied to all fiber shipped from the port
of Tampico on the Gulf coast of Northern Mexico (P’1s. XL to XLI111).
1t is usually considered to be synonomous with ixtle! (I'ls. XLIV to
XLVI). A better classification, however, is to confine ‘‘ixtle” to the
fiber of the shorf-leaved agave, and apply ¢ palma loca” to the fiber
of the Yucea, and ¢ guapilla” to the liber of' the linear-lecaved agave.

p— —— _——— -

' By various authorities ixile is stated to be the filer of Dromelia ayh:esiriu. The
pame is also sometimes applied to sisal hemp. _{gave ixtle does not seem to furnish
ixtle fiber.
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Ixtle fiber is shipped to Tampico especially from San Luis Potosi,
Tereone, Saltillo, Tula, and Vietoria, where it forms one of the princi-
pal articles of export.

According to United States Government repoits for the year of
1897-98, our supply of ixtle was from the following places, arranged |
according to quantity: Tampico, Saltillu, Monterey, San Luis Potosi,
Victoria, D’orfirio Diaz, and Matamoras. The amount, valued in
American money, declared for shipment to the United States, was as
follows: Tampico, $6:2,002,42; Saltillo, $45,476.43; Monterey, $35,659.49;
San Luis Potosi, $14,424.86; Victoria, $4,220.67; Porfirio Diaz, $1,912.56;
Matamoras, $582.50. I'rom these reports it might be inferred that
Tampico is the immediate center of a fiber-producing district, but
this is not the case. No fiber is produced near Tampico, but it comes
from the mountains and table-land region, some 300 miles to the west,
The other towns mentioned are the chief centers of the Tampico hemp
industry.

Imporis for consumption of Tampico hemp into the {nited States from 1854 to SO,

I . ' [ .

Y ear. Tons, Value. ; 1::11?111:1‘1. Year, Tons. Value, ]l?:::':l.
1884 e eamns 330.12 | $47,832 Hll.&ﬂl_ 1892, . e, 4,646.50 | $325, 052 | $09. 98
- 3,247,641 204,636 90.71 1893 e | 4,579.88 | 264,617 | 57.78
1 3,805.19 | 326,811 ' 877 | 1soa............ 5,127.00  286.231 | 5582
1887 evunnnees| 2,181.30° 165,156 '  T5.T1 1895, .......... 0,708.00 , 458,404 | 47.22
1888. ... onenee. 1,833.26 | 153,011 ©  78.15 1896............ 12,205.00 717,585 | 58.79
1880, covvnnnnnns 3,489.03 | 202, 034 83.96 | 1807....oun..... © 6,209.08 | 835,241 | 53.22
1890 « - e ernnn 5304.60 | 463,112 8730 | 1808 .. ....... ' 9.556.00 | 120,921 | 80.83
1891 - nnn. 5,455.33 | 460,720  86.11 '|E |

| 3

The following are the most important Mexican terins relating to this
plant:*

Lochuguilla—the plant itself (P1. XLVII, ligs. 1, 2, and 4). Also applied to various
plants other than agave. '

Cogollo (sometimes wrongly spelled cogolho}, the cone of young leaves from
which the fiber is taken (Pls. XXXIX, XLVI], fig.1). Also applied to the young
crown leaves of yucea, cte,

Ixtle—sometimes spelled istle and ystle—the fiber,

Burro, the instrument nsed to wrench looso the cogollo.

Tallador, or fierro tallador, the seraper.

Fstoca banco, the hlock on which the fiber is cleaned.

Retranca, the small peg which hraces the estoca.

Banco del ide, the large peg with notch under which the end of the tallador is
placed.

Boliyo, the grasper,

I Conunerce and Navigation of the United States, 1896, vol. 2, p. 11569, Same, 1897,
vol. 1, p. 536; 1898, vol, 1, p. 617.
? For illustrations of instruments see 1'ls. XL.VII to XLIX.

—— e — — T
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Agave americana L.

This seems nof to be very common in western Mexico. Isawonly afew
cultivated specimens, and those always about settlements, The Indians
of the Sierra Madre claim to obtain from it a fine soft fiber used chiefly
for thread. Contrary to general belief, Adgare americana has little
economic value as compared with some of the other species.

Herbarinm specimens only were obtained of this species.

Agave cochlearis (?) Jacobi, PULQUE MAGURY,

Mr. Nelson says of this fiber that it is very fine and strong and used
for making fine cord, soft rope, small bags for earrying food or other
small articles, and sweater pads for pack saddles. Owing to the fleshy
character of the leaves the extraction of the fiber is difficult and expen-
sive, so that the fiber is not of commercial importance. With suitable
machinery, however, it ought to be worked profitably. Its fiber is 12
dm. (4 feet) or more long, nearly white, and very soft.

Unfortunately Mr. Nelson collected no botanical specimens, and the
identification of the species is largely guesswork. 1t is customary to
refer all the large fleshy-leaved pulque magueys to Agave atrovirens,
while in fact several very distinct forms are readily recognized in the
field. The commonest of these agaves in western Mexico—and I have
also seen specimens of the same from San Luis otosi and Saltillo—does
not answer to the description of A. afrovirens. I have tentatively called
it A. cochlearis, as it answers to this species better than any other which
Mr. J, G. Baker recognizes in his monograph of this genus.

Agave falcata Engelm. GUAPILLA,

Mr. Nelson states that the leaves are put into boiling water to wilt
them, which facilitates the cleaning out of the fiber. He also says that
the fiber is fine and soft, but diflicult to obtain and not of commerecial
importance, This is perhaps the same liber referred to in the Kew
Bulletin as coming from Tula, although the plant is called Agave striata,
and the Mexican name i8 given as “palma loca.”

A. falcata may be the same as L. striata, although Mr. Baker keeps
them distinet. I have carefully compared these leaves with garden
specimens and really find no groands for separation. Still, living
specimens of both should be studied before the question of specific
identity is determined. In any case this agave from north Mexico is
the A. faleatae described by Engelmann., It is very common in north
Mexico, Herbarinum specimens were collected by Mr, E. W, Nelson in
Jaumave Valley, June 1, 1898 (No. 4457), and in the Sierra Encarnacione,
Coahuila, July 28, 1896 (No. 3891). Fiber and leaves were also sent
from Matehuaala. The latter are more than 9 dm. (1 yard) long.

Agave geminiflora Ker-(zawl.

The Cora Indians in the mountains of the Territorio de Tepic ootain
a very soft fiber from one of their local plants, which is probably Agave
geminiflora.

Herbarium specimens and samples said to be its fiber were brought
back.
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Agave vivipara L. TAPEMETE.

The most common agave seen in western Mexico was A. vivipara.
This species is restricted to the tropies, being found from near sea level
up to about 3,000 feet altitude. It was seen as far north as Guaymas,
and extends at least as far sonth as Acapulco. It does not grow in
the United States, as is sometimes stated. It was seen on the sides of
all the tropical valleys which 1 crossed in Territorio de Tepie, Zacate-
cas, and Jalisco, and may be found as far south as the City of Mexico.
This species yields considerable fiber, at least for local consumption,
The fibers are about 2 feet long, of medium weight and good strength.
I saw 1t used only in making a coarse thread or twine for knitting the
rude hand bags so generally carried by the country people. Strings
are also made by cutting off narrow strips from the leaves, as one would
from rawhide. The plant 1s known as “tapemete.” In thisspecies the
leaves are 7 to 4 dm. (28 to 36 1nches) long, about 3.5 ¢m. (14 inches)
broad, and more or less glaucous, and the margins have small brown
prickles. (For fiber, see I’1, LII.)

Its alliances seem to be with the Rigidae group., It does not closely
resemble Agave virginica (Manfreda), as 18 stated in some reference
books.

Numerous herbarium specimens, and specimens of fiber and fiber
products of this species, were brought back.

Agave 8p. HUTLA.

In the little town of Bolafios, State of Jalisco, the natfives extract
considerable fiber from one of their cultivated agaves, which they call
‘“huila.” 1t yields a very coarse, harsh fiber, used mostly for making
heavy ropes. This species has not been determined definitely., It
appears to be the one so much employed in the manufacture of mescal.

Good herbarinm specimens and specimens of fiber were obtained.

Agave sp. _

In sontheastern Sinaloa an agave grows on the sides of the highest
mountains (altitude about 3,000 feet) which is said to be nsed by the
people of that region for its fiber, I did not seec any of it, however, in
use, and so was not able to confirm the statement. DBut it is certainly
true that the plant hasa good, strong fiber. This species appears to be
new to science. It produces about 20 leaves, which are 6 to 8 din. (24
to 32 inches) long and 7.5 to 8.5 em. (3 to 37 inches) broad at the widest
part, with the margin closely serrate and the apex tapering into a long,
weak spine, |

Good herbarium and hiving specimens of this species were brought
back to Washington.

Agave s8pp.

In the Sierra Madre the people obtain most of their fiber from two
or threc closely related species. These species are of the A. filifera
type, having linear leaves and a puungent tip, while the margin frays
off into white threads. One of these species 18 the recently described
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A. vestita, while two of the others appear to be undescribed. They all
yield a strong fiber which is made into ropes.

Herbarium specimens, leaves, fiber, and living specimens were
obtained of these species,

The following agaves collected by the writer are reported to furnish
tiber. As some of them have not been determined specifically, the col-
lection number and also the locality are given, with the hope that it
may lead some one to procure wmore material,

— e E— E—— — - = 53 — - S - .

Name. Number, Loeality.
Agare ap. MOV e it taiccsacameaeaaaas 1713 Soulh-ast sinalea.
Agave Lechugititlag Tort.v.ooomrosnrsnnsennnimsessosransvans e 1190 | Chihuahua, near El I'aso.
Agave rigida elongata Baker. ... oo | 1107 | La Paz, Lower California,
RPAPRBP o coivos s G i e S T e S S R R S s T 2755 Dolaios, cte.
Agoveamerieant L - . uiiiiiiiiiivinnemisiiiionacrasasas | 2146 | Mountains of Tepic, elv,
Agave geminiflora Ker-Gawl ... ... .. P—— 1625 | In Sinaloa, Tepic, etc.
Agave vestita WatSON. - - .evivoioiiiiaae et iaeeaaan, 3767 | Zacatecas, cte.
Agove Mparn (1) Lcciscnssissm oo anissssaasamssseass s 3047 , Im Sinalea, cle,
A gatl- AP I e s i e R T e e e 2200 : Sierra Madre.
Agave ap. ... O e e o P W P U S oS R 2400 ] Do,

I

The following species are those recently sent in by Dr. Palmer and
Mr. Nelson:

Name. (‘ollector. Locality.
Agave faleate Engebn ...c.ciciicvnmssvcccsorivisnionnisns Mr. Nelson ....... Tamuulipas, ete,
Agave univittata ILaw .. cuicaeriimnaiiii i ivaenaiirinnsnas conus Q0 wiaamie Da.
Agave lophantha Sehiod® ...coacoveveniaimmnivsniccnecnacvaann |7 (e e e I,
Agave cochlearis dacobl ... ..o LI 00 .crenscinnn o,
Agave heteracantha (1 ZNCC oo vvv v cir e i - Dr. Palmer........ Saltille,
Agave heteracantha (7)) Zuee oo iiiiiiaicianne — BI o i sommincics San Lnia Potosi.

PRSI e . e w — — - —

When the Descriptive Catalogue of Useful IFiber Plants of the World
was published by the Department of Agriculture in 1897, only ten sj.e-
cies were sufficiently well known to be described. These are given
below. Only three of them are identical with plants in my list,
Undoubtedly a score or meore species are used locally in Mexico for
their fiber.

Agare americana. Agare morriai,

Agarve anrea. Agave polatorum,
lgare decipiens. Agare rigida elongala.
Agare heleracaniha. Agare rigida sisalana.
Agave nexicana. Agave vivipara.

Although I saw no fibers in process of being extracted from the
leaves, | saw plenty of the raw fiber and plants from which leaves had
been cut for their fiber., Some of the tnethods used were extremely
crude. For instance,in southeastern Sinaloa I was told that the leaves
were first cooked and then allowed to stand in water for several days,
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after which the pulpy part of the leaves is removed by rubbing them
with a stick. On the table land the end is accomplished by driving
iron s8pikes 8 or 9 inches long into a block of wood and drawing the
leaves over this instrument until all the connecting tissue is removed.

At Bolaiios still a difterent method is employed. The leaves are first
trimmed of their marginal spines and then placed flat on a board,
which is about 8 inches wide and set at an angle of about 45 degrees,
one end resting on the ground and the other about reaching to a man’s
waist, The leaf i8 then scraped with o rude knife, first from one end
and then from the other. After a while the leaf is turned over and
the same process repeated nntil all the connecting tissue is removed.

Mr. Nelson describes the manner of taking the ixtle fiber at Mate-
huala as follows: '

A short bloek of yueen wood is laid on the ground close to a tree and the pointed
end of a long triangular blade of iron, with a wooden handle, ia thrust into the
base of the tree trunk and held across the bhlock of yucea wood. 'Tho workinan
then strips the edges from the ngave leaves to rid them of tho bordering spines and,
helding the butt in the right hand, lays the leaf on the wooden block and, pressing
down the iron, draws the leaf thirough, thus seraping out most of the pulpy matter,
Then a small wooden grasper with a knob at one end has the free ends of the fiber
wrapped abont it in a “half hiteh,” and by prasping this the workman ean draw
the leaf under the iron in a reverse direction, thus ¢leaning the leaf in two motions.
The fiber is 1aid at full length on the ground and the process repeated nuntil the sup-
ply of leaves is exhansted. Men clean from 10 to 15 pounds of fiber a day, for which
they receive 2 ecents a pound at Miquihuana and 2} cents at Jaumave.

The scraper, called “tallador,” referred to above has a wooden han-
dle 12,5 em. (5 inches) long and a triangular blade 22.5 ¢m. (9 inches)
long, with a hooked point which can be thrust into the trunk of a tree.
The block, generally of yueca wood, used as a base on which the leaves
arc cleaned with the tallador,is about ) dwm. (20 inches) by 6 cm. (24
inches) by 5 em. (2 inches). This bloek of wood is made firm by means
of small pegs driven into the ground on each side. When the cleaning
is done in the open a peculiar peg, with a special notch for the point of
the tallador, is driven into the ground near the block of wood. The
grasper used for seizing the end of the half-cleaned fiber is of wood,
about 10 c¢m. (4 inches) long and somewhat larger at one end. At the
smaller end there is a knob, which prevents the fiber from slipping off

the grasper.
EXPLANATION OF PLATES.

Prate XLVIIL. —Cogollo (central leaves) of a lechugnilla plant @ tig. 2, rontstock, wsed for seap: flg.
3, burro, used te break off the cogollo: fig. 4, old lechmgnilla plant.

PrLatk XLVIIT.—Fig. 1, estoca banco, consisting of a block of yvuceas wond; fig. 2, tallador; fig. 4,
boliyo.

Pratie XLIX.—Fig. 1, bolivo; tig. 2, tallador; fig. 3. retranca; fig. 4, baneo del ide; tix, 5, estoca
bhanco.

The following list represents the specimens of fibers and fiber prod-
ucts which I brought back from Mexico. They are deposited in the
Ethnobotanic collection of the National Museum and in the National
Herbarium.
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23 No. 6. The leaves of what appoears to be an undescribed species of agave of the
A, filifera type, used by the Cora Indians ut Santa Teresa, Tepic.

EB No. 7. The clean fiber ready for spinning into ropes.

LB No. 8. A rope made out of this fiber.

EDB No. 10. A narrow strip frem the leaf of dyare rivipara used in the place of strings
in tying up packiayges of sngar. |

EB No. 11, Leaves of Adgarve geminitora, trom which the Cora [ndians obtam a fine
liber which i8 spun into hand bauws,

EB No. 12. Said to be the fiber obtained from leaves of this speeies.

EB No. 13. A hand bag made from this fiber.

Herb. No. 2755, The leat of dqare rivipara.

EB No, 11. The cleaned fiber fromn this species,

E3 No. 15, Tho mixed fiber of the same remdy for spinning into thread.

EB No. 16. A coarse thread or twine made from this mixed fiber.

EB} No. 19, A partly finished hand hage knit out of this thread.,

EB No.45. A marginal strip from the *huila” agave, sometimes called “ hastard
tequila,” from which a coarse fiber is tuken

EB XNo. 46. The partially cleaned fiher,

EB No. 47. The sume, but eleaner,

EB No. 48. The smne mixed, ready to spin into ropes,

EDB No. 35, A fine, soft agitve fiber used at (‘olotlan for thread in hat making. The
fiber i8 very clean and white, [ did nof, learn definitely the species from which
it was obtained, but was told that it was from ene of the large speeies in culti-
vation in the town, therefore probably from either Adgare americana or 4. cochlearis,

EB No. 36, A rude thread used tor sewing bat braids together and made from the
last-mentioned tiber, The thread is made out of a few fibers which are twisted
Ly hand.

B No. 60, A disheloth composed simply of a bunch of agave fibers (Pl, L, fig. 2).
Obtained at Bolativs., It scems to be common ta use the plain fiber in this wman-
ner for eleaning and washing. [ found in my room at one of the larger hotels
of Guadalajara a bunch of this tiber in place of a wash ray.

EB No.130. A bunch of small twine bought at Ginadalajara. In this city thero is a
whole bloek of stores which are given up almost entirely to the sule of these
fiber prodnets, In the smaller towns there is nsually one or two stores where
sich things are for sale, or certain parts of the open market which is nsually
about the plaza are given up to them.

EB Nos. 51, 7). Rude scouring brushes which are seen in all parts of western
Mexico, They are made fram the hasey of the leaves of .igare vicipare. They
wre 15 to 18 e, (6 to 7 inches) loug.  The broad, clasping base, which is 5 to 6
e (3 Lol inches) wide, forms the brush proper, and the contracted blade above
forms the huandle, None of the connecting tissue is removed, buat it graduoally
wears away, leaving the naked stiff fibers (Pl LVII, figs. 6, 7). These brushes
are seen in all the amall markets of western Mexico, and are even found in the
great market liouse in the city of Guadalajara.

EB No.d. A spiuner or twister nsedll hy the Cora Indians in making ropes of agave
fiber.

This was the commonest spinuer 1 saw, and is composed of 2 pieces of wood
(Pl. LI). Of these one is {lattened and somewhat wedge-shaped, abont 3 dun (1 foot)
long, and considerably heavier at onc end than the other. Af its smaller and lighter
en:l 18 a notch. and just below this notch is a swall hole. The second piece consists
of a round stick about 3 dm, (1 foot) long, which is small enough to work freely in
the hole of the first piece. At one end is & small kuolb which prevents the heavier
piece irom coming oft,

In making thread or twine two persona ave employed, One of thew sits with the
mixed fiber in his lap or at Lis side, while the one who does the twisting stands,
Some of the fiber is fustened abont tiie noteh of the first picce described, which is
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then rapidly revolved alsont the second picee as an axis.  The persou whe is doing
the spinning retreats a3 the thread lengthens until the required lensth is reached,

In making ropes the process thns tar is the same,  This thread is now doublod amld
the twisting is continued and then again doubled until 2 rope of the proper size is
oltuined. Sometimes hoth persons use imstrumends, twisting, of conrse, in oppositeo
divcetions, These :-tp'mnei‘ﬂ are niude of varions matertals, snch as bamboo, oak, cte.

Another instrument of this kind was composed of a stick about 3 dm. (1 footy Toanr,
with a neteh near one end, as in the above,  Delow the middie was o small wheel 2
dim, (R juches) in divneter which had a toothed margin,  This sticlk is made to
revolve rapidly by striking the whaeel, which is made fast to the axis, with a rude
bow strane with rawhide,

EBR No. 17, An instrament nsed 1n making a voirse thread from awave which 1
seenred at the hacienda of San Joan Capistrano, in western Zacategas.

This wax a comubined spinner and rveel (' LI, fig, 300 [t was obtained of a
Hitichole Indian, althougch similar ones ave nsed by the Mexicans themselves,  This
instrinent hag the mdvantage over the one deserilwdd above of permitting ono poer-
son to feed and spin the thread at the same time and for an indefinite perviod, for as
soon as the thread becomes too long to handle it is wound about the reel. Thoe
imstriment is nsed inmaking a coarse thread or string emploved inmakin:s the hawl
biags so much earried in Mexico,

The instrument is composed of two apright strips of 2 bamboo stom 22 amld 25 ¢,
(9 and 10 inches) long, vespectively.  These are joined together by two simall strips 10
cem. (! inehes)long abont one-fourth the distance from cacli end, and there fastened by
small strings, This forms the reel proper.  T'o make a spinner of this a noteh is ent
near the end ol the longer upright piece and a small stick about 12 inches lony i
nsed as the axis of the spinner, which is put through the two upright preces alout
one-third of the distance from the top. One end of this stick is tightly wrappeld
with & small string made of agave fiber, and a swall leather washer is placed
between this and the reel, To make the thread, n portion of the mixed fiber s
fastened about the noteh of the reel, which is then revolved vapidly with one hawnl
and the fiber fed with the other. The reel I obtained was in use, and the thread and
all the mixed fiber in the process of spinning was purchased with it,

The fiber here nsed is from one of the most widely distribuated agravea in western
Mexico. It iscalled *“tapemete,” and is probably .{yarve rivipara.’ The cleaned fiher
is about 6 dm. (two feet) long, and, although coarss, is pliable and strong,.  For mak-
ing the pocket buga a coarse double thread is nsed. The needle is made of a small
piece of bamboo about 12 em. (5 inches) long.

EXPLANATION OF PLATES,

L]
I'Late L—Fig, 1, o bag wiade from agave fiber; tig, 2, a bunch of agave fiber naeld as o wash rag,
Prate LILFig 1,3 banch of Agave vivtpare fiber: g, 2 the same being worked into a small
bayr, together with humboo necdlby fig. 3, a apinner anck reel nsed with this filer.

MALVACEAE.
Ceiba spp.

Tree cotton, a fiber obtained from the seed pods of several species of
Ceiba, is gathered by the Mexicans along the west coast and used for
stuffing pillows, cte. Al the little village of Concepeion, Sinalog, 1
saw two large trees of Ceiba casearia Medic., one being about 27 din.
(63 feet) in diameter and evidently a very old tree. This species is
suppesed to have been introduced into Mexico. A native speeies, (',
grandiflora Rose, more conmon and widely distribnted, is said to fur-
nish cotton whieh is nsed like that trom the above species, (KB No, 1,
tree-cotton fiber trom Ceiba easearie Modie,)

——
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Gossypium barbadense L.

This 1s a large, bushy shrub, 24 to 36 dm, (8 to 12 feet) high, 1t is
grown in many parts of Mexico and is seen in yards and gardens, 1
saw shrubs at Guaymas, in the Sierra Madre, at Bolafios, etc. My
specimens ¢ame from Bolafios, September, 1397 (1lerb. No. 3697),

Mr. Hemsley, in the Biologia Centrali-Americana, stiates that in
Mexico the species is “cultivated and wild, probably indigenous in
America.” In the National Herbarimum we have ounly three other
species, and these all eultivated. They are the following:

Palmer’s No. 10, from the State of Jalisco.

Palmer’s No. 110, from the State of Coahuila,

Charles K. Dodge’s No. 70, {rom near Monterey,

At DBolanos and other plices the nncleaned cotton is gathered and
sold in the little stores. 'T'he women buy this, elean out the sceds, and
spin it into thread.

For this purpose they use a rude spinner (Pl LILL), consisting of an
upright shaft or spindle 2.5 dm. (10 inches) long and less than 6 mm.
(1 inch) in diameter, somewhat tapering toward the top. This spindle
i3 usually made from an old Indian arrow, and my speecimen appeirs
to be of DBrazil wood. XNear the bottom of the spindle is a cireular
digk or whorl 3.8 ¢nm. (14 inches) in diameter, made of somne heavy wood
(in my specimen said to be ironwood), somewhat rounded below,

The thread 18 made in this manner: An ordinary elay bowl 12,5 ¢m.
(5 inches) in diameter is held in the lap. The thread is begun by fast-
ening a piece of the cotton to the middle of the spindle. The spindle
is then revolved rapidly in the bowl with the right hand, while the
cotton is “fed” or supplied with the Jeft hand. As the thread lengthens
it 18 wound around the spindle and the work of spinning continued,.
The women Dbecome very expert in spinning aud 1t is very interesting
to watch them,

Specimens were cobtained as foilows:

EB No.54. A bowl in which the spinner is twirled.
EB No. 53. The cotton spinner called “ trompa.”

1213 No. 56. The thread and raw cotton.

EB Xo,57. Tho cotton with seeds @8 sold in the atores,
El} No. 58, The cotton holls.

Herhb, No. 3697, The cotton plant.

EXPLANATION OF I'"LATE LIIL - Fig. |, cotton spinner with thread attached ; fig. 2, clean votion; tig.
3, bowl for holding the twister; fig. 4. cotton bolls, figs. 5,6 parts of Hutehole arerows used in repair-
ing the cotton spinner.

CUCURBITACEAE.

Liuffa cylindrica (L.) Roem, EsTROPAJOS,
The vegetable sponge was seen only in cultivation, where it grows as
a tall vine. The fruit is about 3 dm. (12 inches) long, and the bright
vellow flowers are nearly 10 em. (4 inches) wide,
The plant 18 sometimes cultivated for the sponge-like tissne «f the
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frnit, which is lett ready tor use as a sponge by the natural breaking
away of the epidermns,

The following material tHustrates this plant:

Herb. No. 1682, tlowers, leaves, ete, (5B No, 82, the mature truit
showing the interior liber beneath the broken epiderinis.)

BRUSH AND BROOM PLANTS,

Many curious brushes and brooms are met with,  [n the accompany-
ing itlustrations some ot these are shown, Those made of agave leaves
and fiber ('l LVI), used for the hair and for scouring and whitewash-
ing. are spoken of on pages 243, 219, I'ly brushes are muade from palm
leaves (Pl LIV, fig. 1), one of which | obtained as a spoeimen.  Drooms
are also made of palm leaves, being supplied with bamboo handles.
Other Dbrooms are made out of the stems of various grasses, such as
species of Stipa and Muhlenbergice (I’ LIV, fig. 2). These stems ave
U to 10 dm. (36 to ) 1nches) long, and are tied together with strips of
yuecea leaves (I’ XX XVIII) called ¢ isote.”

EXTVLANATLHOYXN O T'LATE=,

Prate LIV.—Fig. 1, a tly hrash made from the leaves of an andesceribed Sabal which is very com-
mon on the west coast; lig. 2, a broom made vom the stems of a grass, probably a Stipa.

"LATE LV T.=Figs. 1 10 5 several types of haichrashes made from varions segave leaves: tiga. G
7. srouting brashes made Do Adgave vivipara; tix, 8 o palm leal (Nabal sp.) brush; tig. 9 a whisk or
grass vouts (Epic@mpes spuh.

GRAMINEAE.
Epicampes macroura 3cuth. :

“ Radz™ (meaning < root™) is largely exported trom Mexico, as well as
extensively consumed at home. It is usually exported into the United
States as < broom root;™ it is also sometimes ¢alled Mexican broom
root, Mexican whisk, and sometimes erronecusly “rice roots,” These
roots are from grasses, chiefly Fpicampes macrowrda, sometimes ealled
Crypsinnea stricte. This Is a native of the high mountains ot Mexico,
reaching an altitwde ot 3,903 meters (12,500 teet). [t is largely dug in
the States ol Mexico, Michoucan, Queretaro, and Puebla.  The roots,
in Mexico, are chietly used fov nuking a rode brush or brootn much
esteemed and found for sale in all the large markets, [ bought one
of these in Guadalajara, which is about 15 ¢m, (6 inches) long and
sen (2 nches) in diameter,

This material has been lavgely imported into this country, both in a
raw state, then duty free; and in a pactially manufactured state, sub-
jeet to dnty. In the latter condition it appears, under the name of
rice root, in the Treasury report of 1878, and thence onward with inter-
vals to 18915 but the amount is lumped with that ot broom eorn.  As
aw material it appears in 1854 and continuwes with intervals fo the
present date, as shown by the table below, assuming the name of
“broom root” in 1893, The importation, which exceeded a value of
*1235,000 m 1886, appears to have fallen to nearly none in the period
from ISSS to 1503, Since then the average annual value has been
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nearly $92,000, with a value per ton in 1897 of 8199.%8, and in 1398 of
162,84, the average valne for six years being about %178,

Importation from Merico of unmanuiactured broowm roet for cleren years.

e == = = [

Y enr, Amonnt. Y ear. Aot
Rt e iamemm s 31 -t i enecnccncaa e e m e mem e e w6y, GIR
T i i i S I B S o1, 0175 TIN5 e JunH, AT2
{1 | TR TP P SRR L N R B e 15,02  1BOB: oot ome i S S S A 0, R84
| e e P S e N F oy B IBRY s ieae D R S S S 3. 419
1800, oo e e WO TR G i e e et s e e 158 1997
IR o i 5 T 0 o], 967

1 Foreign Commeree aml Navigation of the United States tar the respeetive years. A partlal sum.
mary ocenrs in valume 2 of 1806, p, 1157,

MALVACEAE.

Sida acuta carpinifolia (1.. f.) Schua.

Branches of a Sida tied fogether are commonly used all over the west
coast as a rude broom for sweeping yvards, walks, ete. One which 1 saw
at Acaponeta was made of 12 to 20 stems 15 dm. (5 feet) long, hound
together with strips of palm leaves,

My botanical specimens (No. 3160) are composed of these stems,

CACTACEAE

On the west coast the Indians gather the fruits of Cereuns pecten-
aboriginum, trim off the long vellow spines on one side, so that they
may be grasped easily, and use them for hairbrushes (P1, LVII). The
accompanying fignre (fig. 32), furnished me by Mr. K. A, Goldinan,
shows one of the trees. Another is shown in Plate LVIII. Dr,
Palmer tells me that lie first observed these brushes in nse among
the ’apagos Indians, but has since seen them in the houses of many
Indians and poeor Mexicans in Sonora and Sinaloa.

FENCE AND HEDGE PLANTS.

Although barbed wire fences are now becoming very common in
western Mexico. there are hundreds of miles of the native fenees and
hedges still in use. |

EUPHORBIACEAE.

Jatropha curcas l.. SANGIRYE GLRADO,
This is one of the most common fence plaunts of the west coast. The

fences are made similarly to the Cactus fences; but the branches are
much smaller and must be tied together Ly some vine, the one com-
monly used being the bejuco colorado ( [Hippocratea sp.). Theseé brauches
take root and produce a great mass of foliage, The leaves in size are
out of all proportion to those grown on ordinary plants, One of them
which I brought home measures 3.5 du. (11 inches) broad on a petiole
2.2 dm. {9 inches) long,
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Jatropha platyphylla Muell. : SANGRE GiLADO,
This species, called by the same maue as the preceding, 1s also ased

as o hedee plant, [t has o large peltate leaf and an open inflores.

cenee,  We have no specimens like it m the National Herbarimm,

CACTACEAL.

Cereus pecten-aboriginum Lngelm,

The most interesting of the hedges to the bhotanical traveler are those
made of the great cerews (Cerens pecten~ahoriginmne) ot western Mexico,
MNhich is perhiaps the real giant of the cactus family (Pls, LV LVIIIL
and fig. 32). It often reaches 15 and 20 meters (45 to 60 feet s i height,
and sends up o multitade of long naked branches. The branches are

- — . —————— —— = ey e i — R P | l

i, S8 —Ceveig precten-uburiginim Engelm,

cut oft tnto lengths of 18 to 20 dm, (5 to O feet) and transplanted into
rows closely set together, lforming an almost impenetrable break against
all Kinds of stock. These branches finally tiake root and grow slowly,
rarely sending off short side branches, and ultimately flowering and
fraiting near the tops. The large fruits are covered with long yellow
bristles set close against the trunk, and furnish rich granaries stored
with many seecds for the birds.

Dr. Palmer tells me that Cereus thurberi of northern Mexico is also
used for fences, In central Mexico another of the columnar ¢acti, which
they call “organos™ (I'ls, LINX, LX), ix so used.  This is Cereus maryi-
natus DCL ()

Opuntia spp.
Several species of Opuntia ave grown for boundary hedges,
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OTHER FAMILIES.

Agave spp.

The large pulque agaves are planted in elose rows, and form very
elfectual hedees,
Bromelia sp).

Dromelia pinguin (1) and perhaps othier speeies are used tor hedges,
especially as boundary lines between estates,
Erythrina spp.

Several species off Frythrina, such as F.lanaie and E. flabelliformis,
are in cominon use tor hedge fences.
Fouquieria spinosa /1. I, K,

Fouguieria spinosd, so comnmon about Guaymas, is sometimes used as
a hedge plant,
Verbesina pinnatifida Cav.

Verbesina pinnatifida, which often grows to the height of 3 to 4
meters (9 to 12 feet), is a common tence plant, either grown aloue or in
connection with Jatropha curcas.

PLANTS YIFLDING WO0O0D.

Neowashingtonia sonorae (Wiats,) Rose.

At Guaymas a few trees remain of the rare Neowashingtonia sonorace,
but most of them have been cut out and used as rafters for houses, It
is said to be a very durable wood. .\ considerable number of these
trees are still to be seen at La Paz, Lower California.

Salix sp.

In the markets at Colotlan rude shoe lasts, said to be made of willow,
were for sale. (KD No. 23.) |
Guaiacum coulteri A. Gray, GUAYACAN,

Guayacan is one of the commonest aud most useful woods about
Guayamas. It is extremely hard and malkes a fine firewood, yielding a
great amount of heat, When burnt it gives oft a strong, disagreeable,
resinous odor which prevents its use as a house wood. It is mueh used
on the Sonoran Ruilroad a8 a firewood for engines. 1t isused in many
ways, especially where great strength is required. as in the making of
copgwheels, ete.  Aceording to Dr. Paliner it has certain medicinal
properties,

Hippocratea sp. BrEIUCO COLORADO,

The bejuco colorado is a very useful vine employed all along the west
coast in the place of ropes, nails, ete, When green it is very pliable
aud can readily be tied into all kinds of knots, but when dry it becomes
fixed and strong (Pl. LXI, fig. 1). It is employed in fasteuing together
the framework of huts or in tying down the roofs. In fence building
it is employed to bind the various upright pieces together, It also
takes the place of the ordinary rope clothesline, One of these clothes-
lines which I measured was 13 meters (60 feet) long and showed little

T rw TE——
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' ITaskingionia sonorae Wats, Proe, Am, Acad, 24:79, 1829,
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or no variation in diameter thronghont its length.  This plant grows
in the foothills of the Sierra Madre, where the people from the coast
go to obtain it when needed in their simple industries,  Here it was 1
found the plant and collected botanical specimens of it, discovering to
my surprise that it is new to seienee,

Guazuma ulmifolia Lion, (IUUAY AN,

In the collection is a Ladle said to he made from * guayacan, o name
also applied to the wood of Guazwma wlmifolic ('l LN This wood
is much employed in making small articles of everyday use. This
ladle hias o round bowl 9 em. i34 inches) in dinmeter and 2.5 em. (1 in¢h)
deep at the lowest point. and a handle nearly 4 dm. (16 mmches) long,
It ix typical of the ladles which in many of the interior parts take the
place of ordinary spoons or any other similar table utensil, Knives
and forks are never seen ontside of eiries and towns,

Chocolate sticks made from Madrono wood (:Lrbutus sp.) are very
common. (EDB No.6). Ladle said to he made from ¢ guayacan,” the
wood of Guaxumea wlmitolia,)

Exrranation of PLate LNXT —=Fig 1, womlen adle; iz 2, choeolate stick s fig 3 bejneo colurado,
Randia sp. Prio ¢rerLLia,

Shoe pegs as used at Acaponeta are made from the wood of a species
of Randia; thisx is a small bush, (KD No. 1, pegs bought at Aeca-
ponetil,)

MISCELLANEOUS USEFUL PLANTS.

Bessera fistulosa (1Terhert )y Prints., Aniere,

The liliaceous genus Bessera, thongh usually considered monoty pie,
may really be composed of several speecies. One of these, probably
B. fistulosa, is very commaon on the foothills on the west coast, reaching
up to 2,600 feet altitude. 1t has very pretty red flowers and is quite a
favorite with the country pecple, who often use it to decorate the altars
in their churches, ete,  Their carrines are sometinmes patterned after it.

Other wild tlowers are gathered to cover arches which arve placed
over the doorways of the churches.  Among plants so used which
I recognized are Zinnia livearis and Tagetes luecida. The cehurches
of the Cora Indians are the most gloomy houses one can imagine.
They arc usnally made of rude stones, with a lilling of mud, and are
without windows, The roofs are thatched with mountain grass (Epi-
ccampes sp.) lad upon bamboo stems,  This roof’ often extends forward
several feet over the front entrance.  llere are found several church
bells which are hung by means of vines (probably Hippoeratea sp.)
The bells have no clapper, and are reached by a ladder and then rung
by being struck with o stone or some other solid object,

liven the Spanish bull fight has some botanical interest.  The wreath
with which the victor is decorated is made of branches of trees with
bright, shining leaves. I obtained specimens from one at Guaymas,
which was made of leaves from an undetermined tree.
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The note may be thrown in here that although moie of the names of
Mexican towns have a religious derivation than any other, yvet a great
many towns and hamlets, especially of the smaller ones, are named for
plants, Among the first class one finds such names as Jesus Maria,
Pedro Paulo, Concepcion, and hundreds of names with the prefixes
¢“San” and “Santa.” The following places named for plants were along
my route: ¢ Colomas,” named for a little Arum-like plant of the neigh-
borhood; ¢ Tamarinde,” named for Twmarindus indica, a widely intro.
duced and highly prized tree; “Aguacote,” named for the well-kuown
fruit of the same wmmne, Persca gratissima; “Palmareta,” named for a
small palm (Sabal) of that region; * Mesquitie,” named for a I’rosopis.
Other such names for towns of this region are “ Nanches” ( Byrsonima
crassifolia), “Ocote” (Pinus), and San Francisco Mesquital.

Acacia spadicigera Chiam. & Schlecht,

Among the decorations used by the Cora Indians to ornament their
quivers are the large thorns of .leaciu spadicigera,

These thorns are cut into lengths of 2.5 ¢m. (1 ineh) or more and fast-
ened by means of agave strings into great clusters of 50 or so. My
specimen (ISB No, 73) eame from one of these elusters.

Hura crepitans L. Haa,

This 18 a large tree belonging to the order Kuphorbiaceae. The Mexi-
cans use its sap to poison or stun fish so that they may be more easily
caught. A series of Vs, one above the other, are cut with a machete on
the side ot atree. The sapoozesout from the wounds, runs down to the
apex of the V and joins with the contents of the one below, and 5o on
through the series, the entire contents heing eaught in an earthen ves-
sel placed at the base of the tree. One rarely sees a tree without
these V-shaped scars,

South American Indians also use the sap of this for killing fish.

This tree is known under a great many names, among which are the
the following: In the Republic of Colombia, “Paguapan,” “acupa,”
and ¢“hibillo;” in Guiana, “soliman:” ataong certain South American
Indians, “sablier;” in Panama, “javilla:" in Guatemala, “tetereta;” at
San Ignacio, “pepita”™ and * habilla.” 1t is also called “monkey’s din-
ner bell”™ and the “sandbox tree.” In the State of Sinaloa, on the west
coast of Mexico, where I saw the tree, it is called ‘“haba’™ or ¢““hava,”
ard in other places in Mexico “qualtlatlatzin,” Here it is planted
along the roadsides, often in long rows beside the fences. Occasionally
trees were seen in out-of-the-way canyons, appearing as if native; but
this part of Mexico has so long been inhabited that sceds may readily
have been carried from cultivated trees of the neighboring region.
Cactaceae.

Considerable has been written of a more or less fanciful character
regarding plant worship among the Mexican Indians, While 1 obtained
no special information along this line, I succeeded in obtaining speci-
mens which have enabled me to identify accurately some of the plants
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reported to be used for this purpose,  Lmnholtz, the Mexican traveler,
says that <all the small cacti are regarded with superstitious reverence
Ly the Tarahumari [ Indians].  They have different properties, the most
pronounced ot them being to drive off’ wizards, robbers, and Apaches,
and to ward ot diseases.” They ave generically ealled ~“hikova,” » hikor:
sunama” being .lreocarpus fissuratus, and - hikora wanani,” Lopho-
phora williamsii,  In the high Sierra Madre in the Territorio de Teped
collected specimens of one of these cacti which proves to be Veamillaria
senilis (Pl LXITL, Tt is o curtons little Mamillaria covered with long
white spines, whenee the specitic name, [t has also been made the type
of & new genus, Mamillopsis, by Dr. Weber, but as [ linve seen neither
tlower nor fruit I am not prepared to pass on its generie position. My
specimen is growing in the Botanical Gavden at Washington., This
seems to be the “hikora rosapara” of which Lumboltz wrifes: ¢ Roxa-
para Is a4 white and spiy Inkora diftertng trom the two already men-
tioned. It must be touched with clean hands and only by people who
are well baptized, for he is a good Christian, say the Christian Tara-
hwumaris, and keeps a sharp eve upon the people around him,”

Mr. 15, W, Nelson visited the Sierra Madre again in 1898, where he
collected specimens and furnished me with the following interesting
notoe: :

The small hook-spined cactns grows on the rocks i the pine forest oi the Nierra

Madlre of northern 'urango and southern Chilimaliua, 1t was tound at hatween 6,500

and 9,000 fect attitnde,  This is one of the sacred plants of the Taralnunari Indtans,

amd I was informed (hat the Indians who have had little intercourse with the Mexi-
cans cian not bo induced {o toneh one of them,  The specimens I secured were gath-
ered by ot Turahumari wan living on the ranch where | stopped. When I told the
Indian 1o gather the plants from the top of 2 great rock he hexitated andd only did it
when @ insisted upon his compliance.  In pulling the specimen loose he tore out
anothier plant and bhefore descending he raised the fallen nlant and replacing its roots
i poxifion paclked the soil very carefully about it. This little incident illustrates
the respeet in whitelt these people Trold this piant.

Nicotiana rustica lL. TABACO DE MACUCHI,

The tobaeco used by the Cora Indians is obtained from Yicofiana
rustica, which they call ** tabaco de macuehi,” It is grown in the hot
river valley near the little Indian hamlet of Nan Blaseito, Tepie,
Crescentia alata H, 3. K. TECOMATE,

This is one of the most interesting trees which was seen on the
west coast ol Mexico. 1t 18 peculinr in fruit, tlower, foliage, and habit,
While the genus belongs to the Bignoniaceae, the hard, indcehiscent,
gourd-like fruit and the wingless sceds are opposed to our usual ideas
of this order. The large brownish flowers are borne on the old wood,
often on the largest branches, trequently even low down on the main
trunk itself, and thus the fruits look as if they were glued on the sides
of the tree. The leaves have a broad, winged petiole, tipped with 3
small leatlets.  The branches are usnally erect, long, and whip-like,

The trees are very common along the ecoast, often ocenrring in small
£Toves,
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The fruit is used in many ways. Swmall drinking cups are made by
cutting oft 1ts lower part (Pl. LXIII). They are most commonly used
as o kind of flask for holding mescal. This is made simply by boring
a small hole through the base of the fruit the diameter of a lead pencil
or a little larger The seeds and pulp arve allowed to dry, hut are not
taken out. It is then filled with meseal, which they call ¢ vino teco-
mate.” It has a somewhat sweetish taste, One is told that it is mueh
used by miners for lung trouble, but from the quantity which is used
and its effects one is inclined to believe that it is taken for other pur-
poses.

These cups and flasks, while sometimes plain, usually have more or
less carving upon them, which ad<l much to the expense. I saw one
fruit, which was elaborately wronght, that was valued at $1.50. The
carving is usually done before the outer shell becomes hard and dry.

Scemann states that the fruit ¢ contains a pulp of a sourish-bitter
taste, which is boiled with sugar in its native country, and taken
against complaints of the chest.,” Watson, on the strength of Dr. Pal-
mer's notes, says: It 1z cultivated at Guaymas under the name of
‘azal, for shade aud for the medical properties of the fruity which is
tilled with water and the liguid atfterwards taken as a remedy for con-
tusions and internal bruises."”

Crescentia cujete, a closely related species, has mueh larger fruits and
these are used in many ways in making dishes, cups, cte.

Besides various botanical specimens of Orescentia alata, I obtmined
the following articles: ISB No. 106, a drinking ¢up from Colomas made
from a shell of a fruit. On one side has been eut the form ot a scor-
pion, (EB Nos. 106 and 107, mescal tlasks.)

EXPLANATION OF PLATE LXIIT.——Fig I drinking cup tnde Promn the frult of Orescentia adota;: Gigs,
2,3, mescal lasks made from the same.

Liagenaria sp.

Besides the curions clay water jar, one may =ee¢ many wuater vessels
made out of gourds of various shapes and sizes. Almost every coun-
tryman carries one of these on the horn of his saddle. The favorite
one is about 1.5 dm. (11 feet) long, with a constriction at the mddle
aud the ends nearly equal. Other forms ure also used (I'l. LXIV).
(E13 No. 20.)



