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PREFACE

Most cultivated plants arc of ancient origin, for in agriculture
it is not least true that "Art is long", and many centuries have been
required for the invitational variations of Nature, and the selective
intelligence of men, acting together, to evolve from their wild an-
cestois the three hundred and odd species of cultivated crop plants
without which the earth could support only a scattered, sparse and
savage population.

Obliged to wait, heretofore, upon those slow genetic processes
which have placed in our hands economic plants adapted to our
needs, we are indeed fortunate to find, now and then, species new
to us among the possessions of primitive agricultural peoples. Such
crop plants are a precious discovery, especially for regions cul-
turally resembling those in which they originated, and make in-
tensely interesting the agricultural properties of peoples of new or
little known parts of the world.

In the Southwest, throughout a thousand-mile circle of semi-
arid, sub-tropical country, are found the scattered relics of pre-
historic agricultural tribes. The ruins of their houses and their
ditches, their pottery, their implements of stone, their pictographs
and sometimes their bones, remain to us; but of greater value and
interest than any of these are the descendants of these tribes, and
some of their ancient crop plants, which yet endure.

Along with the factor of time, climatic change is to be consid-
ered in connection with the primitive agricultural plants of the
region. Some meteorologists believe that climate is subject to slow
oscillations, centuries in length, during which the rainfall increases
and decreases in cycles intermediate between the glacial periods,
and those briefer and smaller variations occurring within human
lifetime established by exact observation. In regions of abundant
rainfall these centuries-long" variations are of little effect; bvit in
near-desert regions any loss from a slender water supply necessi-
tates severe adaptations by plant forms to withstand the changed
conditions.

If it is true, therefore, that the Southwest is now in the dry por-
tion of a cycle of climatic change, natural selection, influenced by a
failing water supply and guided by the necessities of famishing
tribes, must have resulted in the production of crop plants pecu-
liarly adapted to a region which is now one of scant and uncertain
rainfall, high temperatures and excessive evaporation.



Teparies, the native beans of the region, are among the most
valuable of these crops. Germinating quickly, enduring severe
drought, setting seed in the hottest and driest weather, maturing
in less time than ordinary beans and capable of producing two crops
annually ov the same ground, they are peculiarly well fitted to the
region irj which they survive. While teparies are well known to
natives of the Southwest, the Papagoes (meaning the beans people)
even deriving their name from them, they seem not to have been
mentioned before in horticultural literature. The forty-seven types
already isolated by Professor Freeman show a wide range of char-
acters and suggest the development of many horticultural special-
ties from this foundation stock. Meanwhile, the irrigators and the
dry-farmers of the Southwest are in timely possession of a new
crop well suited to their needs, which conies as a bit of the wreck-
age of an ancient agriculture drifting clown to them from remote
and unknown times.

R. II. KORUKS.

Editor's Note: This bulletin is a revision and reprint of Bulletin No. (18, which
occupies pages 573 to 620 of Volume VI. Owing- to additions and ehnws in tin*
text, and to differences in typography, the original paging" could not be followed in
this reprint but the pages have been numbered consecutively. Tbe index to Volume
VI and all references to Bulletin No, 68 refer to the original publication unless
otherwise noted.
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Southwestern Beans and Teparies

Bv G. F. Freeman

INTRODUCTION
The great aridity and extreme heat of the southwestern part of

the United States have developed a flora singular in type and strik-
ing in contrast to that found in more humid regions. So widely
distinct are the atmospheric conditions that none but the hardiest
or most adaptable of introduced plants are able to withstand the
violent readjustment made necessary by the new environment, even
though water in abundance be artificially supplied Professor
Thornber of this Station is authority for the statement that only a
small percentage of species or varieties, developed in sections hav-
ing a decidedly different climate from that of Arizona, may be suc-
cessfully cultivated here.

Alfalfa, which has been grown in Arizona for sixty years, is
now thoroughly acclimatized and is today our greatest single farm
product. Among other grops introduced since the European set-
tlement of Arizona and southern California, and thoroughly accli-
matized, may be mentioned barley, wheat, the olive, the pomegran-
ate, and several varieties of figs, dates and citrus fruits. Thus,
realizing that those plants are most successful in enduring the
vicissitudes and profiting by the peculiar amenities of the climate
of Arizona, are those which have been longest grown within its
borders, the t writer's attention was drawn to some of the native
economic plants of this region. Among these may be found varie-
ties of agricultural plants which have been grown within the con-
fines of Arizona for hundreds or perhaps even thousands of years,—
years when the ruins that now crumble in the desert sands were
populated with an happy and prosperous race; years when the
canal systems which still can be distinctly traced, ran on higher
levels and covered a large proportion of the land now irrigated by
the waters of the Gila and Salt rivers. Here, among the Pima and
Papago Indians, descendants of or successors to these former build-
ers, may be found varieties of corn, beans, pumpkins and squashes
which have survived the race under whose husbandry they origi-
nated. Centuries of adaptation have therefore produced types emi-
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nently suited to withstand the extremes of heat and drought to
which the climate, and the indifferent agriculture of a primitive
people, often exposed them.

The investigations of which this paper forms a report are con-
cerned with varieties of native beans only.

In emphasizing the importance of the bean as an economic crop
in the United States Tracy1 says: uNext to the potato, the bean is
by far the most important vegetable of this country. Being sold in
the United States under more than four hundred varietal names and
having at least one hundred and eighty-five distinct types, it easily
stands first among vegetables in the number of varieties. * * *
* * * * * One American seedsman sells every year more
than 24,000 bushels of seed of garden varieties alone."

In 1909 there were grown in the twenty-seven leading bean-
producing states, a total of 802,991 acres of dry shelled beams. In
1917 statistics covering only fifteen of these states gives a total
area of 1,795,000 acres. Mcihigan alone grew 639,000 acres, pro-
ducing 4,006,000 bushels of beans, which at the current price in that
state September 15, 1917, would have been worth $26,840,200.
According to estimates by the U. S. Bureau of Markets, the pro-
duction of dry shell beans in the states of New York, Michigan,
Colorado, New Mexico and California make a total of 15,814,000
bushels, worth at the average price of $6.66 approximately $105,-
426,000. In 1917 Arizona grew 18,914 acres of beans which would
average approximately 500 pounds per acre. This would give a
total yield of 9,457,000 pounds, which at current prices (Sept. 15,
1917) of 10 cents per pound, would be worth $851,130, In the last
ten years the growing of dry shell beans has increased more than
ten-fold in Arizona and yet reports received from a number of the
leading wholesalers indicate that approximately two-thirds of the
beans handled by them originate outside of the State.

Thousands of bushels of Pink beans from Sonora and Califor-
nia, and Navy beans from the East, are shipped in annually to sup-
ply the local demand. This state of affairs is undesirable in view of
the fact that we are thus sending money out of the State for a food
product that can be easily and profitably grown at home. There
are thousands of acres of land on which barley and wheat are grown
in winter and spring that are allowed to lie idle during summer
on account of a somewhat uncertain water supply. The greater

1. Ameiican Vaiieties of Garden Beans V WT. TIPO\, Jr., LI. S. Dept. Agr.»
Bureau Pla^t Industrv, Bui No 109 O907) p 11.

12th Census of the U. S. (3900, Vol. VI; Agriculture, Part II, p, 539.



SOUTHWESTERN BIUNS AND TEP ARIES 3

part of this land is amply supplied with moisture for a crop of
hardy native beans.

The need for a leguminous food plant to restore nitrogen to
soils irrigated with pumped water and the necessity of finding
drought resistant crops suitable for use where "dry fanning" is
being attempted, has directed the attention of this Experiment
Station to these beans for several years. Tests at Yuma under irri-
gation, and at McNeal under dry-farming conditions, have already
demonstrated the drought resistance and fertilizing value of these
beans, and their productiveness throughout a varied agricultural
practice.

During these agricultural tests, made for the most part from
seeds secured originally from the Indians, it was noticed that ap-
parently many different sorts occurred. In order, therefore, to study
the different varieties in their native condition and to secure sam-
ples for testing their relative values, the writer, in company with
Director Forbes, spent two weeks during late July and early Au-
gust, 1910, among the Papago Indians in their villages situated in
the valley between the Baboquivari and Quijotoa Mountains, some
50 to 100 miles southwest of Tucson. Here, in a region with about
9 inches of rainfall, these beans were being grown successfully
with no irrigation save that from flood waters which came down
the mountain washes.

During this trip thirty-two samples of beans were secured. In
addition to these, ten samples had been previously obtained through
Mr. Calvillo from the Papago Indians near Santa Rosa and grown
one year at Yuma; seven samples were furnished by Professor
Thornber from beans secured from the Pimas near Sacaton; some
twenty-five carefully selected samples were contributed by Mr.
Menager, of Indian Oasis, which he picked from beans secured
from the Papagos; and, finally, as a result of a three days' trip
among the Pimas at Sacaton sixteen additional samples were se-
cured by the writer. This mass of material, when carefully sorted,
yielded seventy-one apparently distinct sorts. These were planted
on the Experiment Station testing grounds at Tucson during the
summer of 1910 and produced strains of the most widely diverse
types and economic values.

The first of these beans coming into the hands of the writer
were ten samples originating with the Papagoes at Santa Rosa,
which had been grown by Director Forbes for one year in the Yuma
Date Orchard. In working over this material two distinct types



were observed. The first t \pc was characterized by a larger size,
averaging about .23 grams. When present at all, the markings or
flecks were much coarser and there was an absence of lines radiat-
ing from the hilum, such as are used by botanists to distinguish
between the Kidney and the Lima bean. Another distinguishing
characteristic of this group was the smoother, more glistening sur-
face of the seed coat. The second type averaged distinctly smaller
(about .15 grams). The markings or flecks when present were
much finer ; distinct lines radiating from the hilum were frequently
present; and the surface of the seed coat lacked the characteristic
glossiness of the first type. Inquiry soon developed the fact that
the Indians and Mexicans of southern Arizona and Sonora distin-
guish sharply between these two classes, the latter designating the
first type as "frijoles" and the second as "teparies." It is quite in-
teresting to note that they think of these two legumes as being
quite as distinct as we would think of rye and wheat. After once
becoming familiar with the differences between the two types any
one recognizes without hesitation whether any given sample is.
composed of teparies or frijoles, in spite of the fact that previously
he may never have seen that particular variety.

FRIJOLES
The common frijole undoubtedly belongs to the botanical

species Phascolits vitlgaris Linn. The Papago equivalent of the
bean is "mon." They call a certain yellow bean "soam mon" (soam,
yellow; mon, bean). In like manner they call the Pink bean "yura
mon." The word 'yura" is of Yaqui origin and is said here to refer
to the white man rather than to the color of the bean, thus meaning
"the white man bean," This also accords with the Indian tradition
that beans had been secured from the white man, but that they had
grown teparies "long time." Distributional and other evidence
also points to the more southern origin of beans which, in all proba-
bility, were brought northward by the earlier Spanish settlers and
missionaries.

TYPICS

Pink bean (color type I S ) 1 . A large self-colored (meaning one
color throughout), hydrangea pink (132)2 bean. Average weight

1 These color type numbers refer to samples kept for reference in the collec-
tions of this Station, in order to facilitate comparison between the different varie-
ties, as a means of record and to serve as a check in the study of inheritance
and variation.

2 The names of colors and the numbers in parenthesis following were obtained
by careful comparison of beans typical of the variety with the colors given in the
color chart of the Chrysanthemum Society of France, published by Henri Dau-thenay.
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of beans .26 grams; length 11.5 mm., width from hilum to back of
bean 7.4 mm., thickness measured across the cotyledons 5 mm.
Plant, running on clamp rich soil, bushy on dry soil. First pair of
aerial leaflets, cordate with sagittate base; petioles, 15-35 mm. long.
Flowers, white. Unripe pods, green, nearly round, stringy. Leaf-
lets, rough, large, unsymmetrical.

The Pink bean is the common commercial bean of the South-
west. More of this variety is handled in the markets of Arizona
than of all other varieties together. The quality is said by those
who make beans a large part of their diet to surpass that of the
Navy or other eastern sorts which are now shipped in commer-
cially. Laborers consider them the full equivalent of beef, pound
for pound, as a working diet. This, moreover, seems to be the only
one of the native Indian beans which has found its way into the
hands of the commercial seedsman, being listed by practically all
of the first class seed houses of Texas, New Mexico, Arizona and
southern California.

Bay on beau (color types 2 a and 2b), This is a light yellow
(raw sienna, 329-1-4), self-colored bean differing very little from
the Pink bean except in being slightly smaller, and differently
colored. Average length of seed 10.8 mm., width 6.7 mm., thick-
ness 4.1 mm.; average weight .23 grams. It is less than twice as
long as broad and slightly flattened. The pods are stringy and green
when unripe. Flowers, white. Vegetative characters the same as
for the Pink bean. This bean is said to cook more quickly than any
other of the native beans and to have a very delicate flavor. It is
planted in the early spring instead of the Pink bean, the latter
being planted in July or early August. The Bayou bean is said to
yield best when planted early and the Pink bean when planted late.
This variety stands next in popular favor to the Pink bean. It is
widely grown and highly prized in northern Sonora.

Hansen bean (color types 40 and ^fc) . This variety is striped
with circular longitudinal violet (vinous mauve, 184) bands on a
stone colored (312) background which is tinged with lilac mauve
(196). These bands frequently coalesce so as to cover the larger
portion of the bean and give the whole a deep lilac color. On the
other extreme of this fluctuating variation there are individual
seeds which are self-colored through the near or complete absence
of the violet bands. Such seeds have been designated color type 4b.
The description of this color type follows: Dominant color, yel-
lowish violet. Markings, mostly self-colored but some of the beans
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have stone colored background and vinous mauve (184) longitu-
dinal bands. These bands occur in varying degrees of distinctness,
making every variation between the self-colored and distinctly
banded types (color type 48a). Ground color, of the self-colored
type mostly salmon flesh (138); of the banded type, htone color
(312), but there is every gradation between these two. Many of
the beans have a tinge of lilac mauve (196). In form they are
rather elongated, slightly flattened beans of medium size. Average
length 11.5 mm., average width 6.8 mm , thickness 4.8 mm.; weight
.23 grams. The flowers are white. Unripe pods, oval, green,
stringy. Other plant characters much as the Pink bean. This bean
is reputed to have been brought to Arizona from Utah by Mr. J. H.
Hansen of Navajo county, but the writer doubts that this was the
only or even the first importation for the reason that it is so thor-
oughly disseminated among the Indians. The Hanson bean is
highly prized in northern Arizona, where it is said to bring- a cent a
pound more on the market than common Pink beans.

Garaypata or Mexican Tick bean (color types 5 and 6) This va-
riety takes its name from the flecked markings of the seed coat,
which somewhat resemble those on castor beans and on certain
varieties of ticks which occur in Mexico. The background varies
from deep to pale lavender, including pale flesh (136), hydrangea
pink (132), parma violet (200) with flecks of brown pink (297-4),
brownish drab (302), and golden bronze green (298). The flecks
frequently coalesce to form more or less definite but interrupted,
circular, longitudinal lines. Two strains of this variety have been
secured which breed true to their types,—a light colored strain
(ground color pale flesh) which has been designated color type 5,
and a distinctly darker strain (ground color hydrangea pink), color
type 6. When these two types are grown in a mixture, interme-
diate forms occur which in the second generation again segregate
into the darker and lighter strains. The size and shape are practi-
cally the same in both strains, the average being as follows : Length
11.1 mm., width 6.8 mm., thickness 4.0 mm.; weight .23 grams

Red Indian beans (color types ja and j/;). This variety is
grown only sparingly by the Indians of southern Arizona as a pure
type, but it is said to be very popular in southern Sonora, where it
quite largely replaces the Bayou bean for early spring planting. In
its pure state (color types 3a and 3b) it is slightly elongated and
flattened, dull to deep brownish or purplish red (salmon lilac, 177-3 ;
dull purple lake, 170-1-4). Some of the beans have a perceptible
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tinge of brown lake (336-1-4). Averages for size and weight are as
follows: Length 11.3 mm., width 6.8 mm., thickness 4.8 mm.;
weight .21 grams.

Mottled Red Indian beans (color type 70). This variety was
found as pure field cultures among both the Pinia and Papago
Indians. It was, however, not a common sort. The type is mostly
red with white mottles. These mottles occur as irregular patches
of pure white extending interruptedly around and at a little dis-
tance from the hilum. The red (dull purple lake, 170-1-4) also
occurs very often as circular spots in the white. The seeds of this
variety are large, flattened and only slightly elongated. Average
data: Length 11.3 mm., width 7.5 mm., thickness 4.9 mm.; weight
.34 grams. I1"1 yield this variety was a total failure in 1910, only
fifteen beans being secured from a plot containing 258 plants and
even these came from two plants which produced seeds of color
type 3. A new lot of seeds of this variety was secured from the
Pima Indians and they will be given another trial.

Miscellaneous Varieties

The following varieties were not found in pure cultures among
the Indians but only occurred as admixtures in other sorts. On
being isolated they have bred true to type as distinct varieties.

Color types Nos. 16 and 17. These two types, which for one
generation have been bred "inter se", were separated originally
from the common Pink bean which they resemble quite closely.
That they are distinct is shown by the fact that out of 34 plants
from seeds of this variety only six reverted to the Pink bean type
and five were of other types. Especially is this emphasized when
we consider that these seeds came from open-fertilized plants
which were doubtless scattered through fields of other sorts. These
color types may be described as follows: No. 16, pale pink (135),
self-colored. Average length 12.2 mm., width 7.7 mm., thickness
5.0 mm.; average weight .37 grams. Color type No. 17, very pale
pink or putty color (putty color, 311), self-colored. Average length
12.9 mm., width 7.8 mm., thickness 4.8 mm.; average weight .34
grams.

Color types 35, jda, $6b. This is a variable group of greenish
brown beans which on further segregation and breeding may yield
distinct types. Since, however, taken together, they are quite dis-
tinct from other types and breed true within the group, they* will,
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for the present, be treated as one variet}. Brief descriptions of
each of the types in this group follow:

Color type 35- Greenish brown indefinitely mottled bean.
Ground color, otter brown (354). Color markings, olive brown
(299). There is about this bean a very slight pink tinge which is
unlike otter brown, but this color is as near as could be reached in
the color chart.

Coloi type jda. Olive green or olive brown (299), self-colored.
The green in this type is less distinct than in color type 36k

Color type jdb. Light greenish brown (golden bronze green,
298), self-colored.

In shape and size these types are practically identical, the
averages being as follows: Length 10.2 mm r width 64 mm., thick-
ness 4.3 mm.; weight .21 grams.

Color types jia, ///&, <f.ic. These constitute a variable but distinct
group of smoky blue beans having more or less definite brown
stripes and, occasionally, fine light colored flecks. The types
through which this group varies may be described as follows;

Color type 4ia. Dominant color, smoky blue; ground color, in-
digo (231-4). Markings, brown (brown pink, 297-2), longitudinal
stripes and very small clay (lilacy white, 7-2) specks.

Color type 4ib. Dominant color, smoky blue-black; ground color,
grayish indigo (231-4). Markings, rather faint and indefinite, cir-
cular, brown, longitudinal stripes (stripe color, brown pink, 297-3).

Color type ///r. Dominant color, smoky bluish brown; ground
color, an indefinite mixture o'f grayish indigo (232) and otter brown
(354). Markings, very indefinite, dull brown, circular, longitudinal
bands (color of bands brownish pink, 297-2-4).

In size and shape the three foregoing types may be classed
together as follows: Average length 11.6 mm., average width 7.2
mm,, average thickness 4,8 mm.; average weight .28 grams.

Color type 42. A medium sized light pink (pale yellowish flesh,
68) bean flecked with yellowish brown (yellow lake or old gold,
33). The flecks frequently coalesce into irregular patches or longi-
tudinal circular bands. Average length 10.4 mm., width 6.4 mm.,
thickness 4.8 mm.; average weight .23 grams.

The following color numbers, which so far have occurred only
as hybrids, have segregated in the second generation into the same
and other types. These may yet yield extracted, distinct, pure
races except in those cases where the color type appears only in
the heterozygous or hybrid form.



Soul i r \ \Lbi ivRN B L V N S AND Tr;p VRICS 9

Color type 18. A medium elongated, reddish salmon (73), self-
colored bean. Average length 10.2 mm., width 6.5 mm., thickness
4.6 mm ; weight .23 grams. Only a few seeds of this type were
planted, from which just one bearing plant was secured. It bore
seeds of color type 5. From a plot having the parental color types
16 and 17, one plant again produced the type of color type 18.
Seeds of this will be planted for a further study of its behavior.

Color type 21. This is a light brown, self-colored bean (brown
pink, 297) which has appeared in a plot of color type 5. Average
length 9.6 mm , width 6.0 mm., thickness 4.2 mm.; average weight
.18 grams.

Color types zya, 2pb. In the original stock of beans from which
color types 3a and 3b were separated, another distinct type of red
seeds occurred. These were given the color type numbers 29a and
29b. They may be described as follows :

Color type 2^a. Ground color, brown lake (336-1-4), Around
the hilum a reddish purple or purple brown (1663-4) is frequently
distinctly present as a tinge fading out indefinitely into the main
body color for color type 29a, and into a dark yellowish red (purple-
brown, 166 3-4) for color type 29b. Average dimensions for whole
group: Length 11.3 mm , width 6.8 mm , thickness 4.8 mm,; average
weight .21 grams.

When these beans were planted they did not come true to
type but segregated into one-fourth color type 3, one-half color
type 29a and 29b and one-fourth of various other types mostly of
some shade of yellow or light pink. This behavior at once charac-
terized the type as an hybrid intermediate in color between the true
red bean (color type 3) and beans of lighter shades, mostly yellow.

Color type ji. This is a medium elongated pink bean (hy-
drangea pink, 132) which at first glance appears self-colored, but on
close examination many of the beans are found to possess one or
more pale pinkish brown lateral stripes. Average length 10.2 mm,
width 6.8 mm., thickness 4.7 mm.; average weight .22 grams. Only
one plant of this type has occurred, being found in a plot of Pink
beans (color type 15).

Color type 32. A somewhat elongated yellowish pink bean
(salmon flesh, 138-3-4) having brownish yellow (mars yellow, 316)
flecks. These flecks frequently coalesce into more or less definite
circular longitudinal lines. Average length 12.0 mm., width 7.0
mm., thickness 4.8 mm.; average weight .30 grams. This type has
appeared as a single plant in a plot of color type 29.
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Color ty[>e 37. A medium sized reddish purple (salmon lilac,
177-1-4) bean with very irregular and indefinite lighter and darker
flecks. Average length 10.6 mm , width 6.44 mm , thickness 4.56
mm.; average weight .24 grams. Appeared as a binglc plant in a
plot of color type 36.

Color type 38(1, jSb. These typet> are very closeh related to color
types 4a and 4b, especially the latter, and may prme t<± be an ex-
treme of that fluctuating type. This type differs from 4b in having
no seeds which are in the least banded. No. 38a differs from No.
38b in possessing minute flecks of a lighter color than the back-
ground. Otherwise they are very similar, No. 38a being described
as violet (194) and No. 38b as lilac mauve (196). In size, shape
and weight they are practically identical, giving measurements as
follows: Length 9.6 mm., width 644 mm., thickness 2.70 mm.;
weight .26 grams. These types are represented by a single plant
each, both of which occurred in a plot planted with seeds of color
type 39.

Color type jp. A dull lilac bean (lilac mauve, 196) with minute
deep purple flecks. Average length 11.3 mm., average width 683
mm., thickness 4.83 rnm. ; average weight .23 grams. Out of thir-
teen plants from seeds of this number only one came true to type.
One was of color type 38a, one of 38b and the remaining ten were
of color type 4.

Color type 40. A rather pale pink (135) bean which at first
glance appears to be self-colored but on close inspection is found to
bear splotches and occasional stripes of a pale yellowish green.
Average length 12.1 mm., average width 7.66 mm., thickness 5.08
mm.; average weight .38 grams. From seed planted of this type
only one plant was secured and it bore seeds of color t}pe 16. How-
ever, from a plot of color type 16, a single individual again produced
the color type 40.

Color type 71. This type is identical with color type 70,
already described, except in the tone of the red which is here red-
dish lilac (1794-4) instead of dull purple lake (170-1-4). The seeds
were picked from a lot of color type 70 secured from the Pima In-
dians at Sacaton in 1910. They have not yet been tested as to their
behavior in heredity. Average length 11.5 mm., width 7.26 mm.,
thickness 4.65 mm. ; average weight .28 grams.
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TEP ARIES
The name tepary or tepari (Spanish) originated from the

Papago words "state pave/' "stite" meaning \\hite and "pave"
having reference to the kind of plant to distinguish it from the
"mon" or bean. In like manner they speak of soani (yellow)
pave and spate mook (muddy pave). In addition to the very com-
mon statement above quoted that the Indians have secured beans
from the white man but that they had grown "pave" a long time,
several old men and women of the Papago tribe in widely sepa-
rated villages gave the strikingly uniform answer that their fore-
fathers got teparies from a people who had once inhabited the
Baboqurvari and Quijotoa districts of southern Arizona, and had
grown these beans in the same valleys where they are now grown,
but that these people went away "long ago." However, two old
women said that they remembered having gathered dark colored
wild teparies during their childhood in the mountains further south,
presumably in Sonora. It is a common statement by Mexicans
that the Yellow tepary grows wild in Sonora and makes vines like
a morning glory in the damp soil of canyons. Weight is further
lent to these statements concerning the local origin of these varie-
ties by the greater resistance of teparies to extremes of climate
than is possessed by beans. Adaptation through a longer series of
years or, perhaps, as the present evidence seems to indicate domes-
tication from the wild state in the same localities where now grown,
has rendered teparies more hardy than the exotic beans. When
irrigating water or rains fail, teparies will frequently make a good
crop where beans are a total failure. In a field of Red Indian beans
(color type 3) belonging to the Pima Indians near Sacaton in the
fall of 1910, in which the crop was a total failure on account of the
lack of a sufficient water supply, the writer noted a few Yellow
tepary plants growing as an admixture among the beans. Under
conditions such that the most vigorous of the beans had produced
but two or three pods, some of the tepary plants had as many as
200 ripe pods and the average was more than 100. During 1911
Pink beans which were planted May 17 had not bloomed on account
of the heat as late as Aug. 20, in spite of the fact that they had
been well irrigated throughout. Teparies planted alongside the
beans on the same day and given identical treatment had by that
time ripened an abundant crop of seed (Plate III). It is a common
statement among the Pima Indians that when the beans are de-
stroyed by insects the teparies go free.
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It has now been noted that the traditional origin of the Ividney
bean and that of the Tepary are distinct, that physiologically the
Tepary differs from the Kidney bean in being more resistant to
heat, drought and insect attack and hence is more productive in
semi-arid and sub-tropical regions. It remains yet to describe those
morphological characters which compel the conclusion that the
Tepary does not belong to the same botanical species as does the
Kidney bean.

BOTANICAL RELATIONSHIPS OF UUC TtfP \KV

The Tepary differs from both the Kidney bean (Phascolns rnl-
garis) and the Lima bean (Phascohis lnnatus} in several well marked
botanical characters. The seeds are smaller, averaging about .15
grams, "while kidney beans average .23 grams and the Limas aver-
age .50 grams or more. When present at all, the markings or flecks
on teparies are much finer than on the other two. The seed coat
of the Tepary lacks the characteristic glossiness of the Kidney
bean.

The length of the petioles of the first pair of aerial leaves is
strikingly different in the Tepary and in Phaseolus vnlguns and
htnatus. Measurements of the mature petioles of the first pair of
aerial leaves on a large number of seedlings of several varieties of
each gave for the average of the Tepary 4.3 mm., for kidney beans
24.33 mm., and for the Limas 43.7 mm. The first two aerial leaves
of all three species are simple, but those of the Tepary differ from
the others in haviiag truncate instead of cordate bases (Pinto I V ) .
They are also smaller and narrower, the averages being as follows:

T \BLI3 I.—MJUSURlvMtfNTS Oi^ FIRST PAIR OF IJCA\ KS

Tepary
Ividney bean . .
L/ims. bccin « •

Vvo length,
mm

55 12
47 V
72 80

Avt,. \ idth,
mm.

33 14
45 X6

*

Ratio,
lenglh

to width

1 67
1 01
1 f|Q

, The apices of all the leaves of the Tepary are more r.cutc tlian
those of either the Kidney or the Lima beans and they arc much
more smooth.

The length and breadth of the terminal leaflets of a hundred
normal mature leaves taken at random and including- several varie-
ties each of both kidney beans and teparies were measured with the
following results (Plate VI).
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TABLE II.—MEASUREMENTS 01? TERMINAL LEAFLETS

Tepcincs
Beans

Ave length
mm.

63 80
78 60

Average
breadth,

mm.

36 59
64 70

Ratio,
length to

width

1 74
1 21

The flowers of the Tepary are smaller than those of the Kidney
bean, the wings are narrower in comparison with their length and
the banner is more strongly reflcxed in flower. The calyx tube is
deeper in the Tepary and the two upper teeth are united to form
one prominent acuminate tooth rather than being separate and
nearly obscure as in the bean. The lower three teeth of the calyx
tube of the Tepary are also much longer and more tapering than
those of the Kidney bean, being described as acuminate rather than
acute-triangular to obtuse or rounded as in the latter species
(Plate V, B2 and T2). The bracts subtending the calyx of the
Kidney bean are large and nearly orbicular, measuring about 5 mm.
in either direction. The corresponding bracts of the Tepary are
exceedingly small, inconspicuous and early deciduous. They are
lanceolate in outline and are about 1 1-2 mm. long by 1-2 to 1 mm.
broad. In this respect the Tepary resembles the Lima bean. The
flower of the Lima differs from that of the Kidney bean or the
Tepary in having its banner of a different texture and color from
the wings since it contains chlorophyll and is a pale greenish yellow
color with a purple tinge, whereas the banner of the other two spe-
cies is either white or colored in the normal way.

In all three species, at the opposite side of the hilum from the
micropyle t the raphe ends with a more or less prominent elevation.
In kidney beans and teparies this elevation is completely divided
into two lobes by a crease beginning at the hilum and passing be-
tween them. In the Limas, on the other hand, the crease enters
the elevation but does not pass entirely through it. The raphe of
the Lima therefore ends in a V shaped two pronged elevation
rather than in two rounded, completely separated elevations as in
the other two species (Plate V, B3, L3, T3). The character gener-
ally used in botanical keys to distinguish between the Lima and
the Kidney bean is the presence of vascular lines radiating from the
hilum. These are distinctly visible in the former but lacking in the
latter species. This character is very variable in the Tepary, being
prominent in some varieties and entire.lv wanting in others, with
every degree of variation between these extremes.
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Since the Tepary does not belong to either of the species which
include the varieties of the Kidney and the Lima beans, the ques-
tion arises as to whether it has heretofore been recognized among
domesticated beans.

The economic species of the genus Phcucolus heretofore recog-
nized are seven, as follows ( 1 ) litigant, the Kidney bean; (2 )
htnatus, the Lima bean, (3) imiltijlorus (coccmcus), the Runner
bean; (4) tadiatus, the Mung bean; (5) aconitifohus, the Moth
bean, (o) calcaratus, the Rice bean; and (7) angitlans, the Vclzuki
bean P. mnltiflonis differs from all other species in having the
cotyledons remain under ground in germination while tadiatus,
tiLonifohus, calcaiatus and angularis all have yellow flowers The
tepary, which has pink or white flowers, has already been distin-
guished from P vulgans and lunatiis.

It is therefore evident that the Tepary does not belong to any
of the species now recognized as cultivated esculents or ornament-
als, there remains to compare it with the described wild species.
The Index Kewensis lists 141 species of the genus Phascolus of
which 90 are indigenous to North and South America and the adja-
cent islands J N Rose1 states that "nearly fifty species of Phase-
olns have been reported from Mexico and Central America, and I
have no doubt but many remain yet undescribed." Upon going
over the available literature the writer has been able to find fifty-
four species recorded as growing in the southwestern United States,
Mexico and Central America, Indian tradition states that the
Tepary has been grown within its present habitat since prehistoric
times The physiological evidence in the hardiness and drought
resistance of these plants supports this view. It is therefore more
than likely that this species was domesticated from wild plants
growing in this region, rather than from species indigenous to
moist tropical countries further south which were undoubtedly the
original home of the less drought resistant P. vulgans and htnatus.
The writer has been unable to secure descriptions of all the wild
species reported from Mexico and Central America, but the specific
characters of the greater part of the list have been gone over very
carefully.

Phaseolus brciicalyx Micheh (Memoirs Soc Phys. Geneve 34;
261, pi 12, (1903) Mexico) is a close relative of the Tepary. It,
however, differs from this species in being glabrous or only slightly

1 J N Rose, Notes on Useful Plants of Mexico, Contnbutions fiom the IT 8
NTat. Herbarium, Vol V, No 4 (1899) p. 212
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puberulent, while brevicaly.v is described as pilose. Jt further dif-
fers strongly in the following points: Petioles 2-10 cm, long (ave.
6.8 cm.) rather than 1-3 cm., stipules lanceolate and appressed
rather than broadly o\ate and spreading, cal}x never punctate
with black spots.

The description of P. pronferns M. K. Jones, though very in-
complete, indicates that this also is a near relative of the Tepary
but it seems to differ from the Tepary in the more robust nature
and the rhombic ovate, abruptly acuminate leaflets.

The following description of P. acniifolhis by Asa Gray1 seems
to agree with the Tepary in every particular:

"P. aciitifolius (sp. Nov.): volubilis; ramis gracillimis puberu-
lis; foliolis subovate-lanceolatis e basi ad apicum usque attenuatis
acutis intergerrimis scabrido-puberulis; pedunculis paucilloris folio
breviqribus bracteis bracteolisque subulatis minimis deeiduis;
pedicellis flore aequilongis; calycc profunde bilabiato, labio sii-
periore vix cmarginato dentibus latcralibus et infimo ovato-oblongis
subaequalibus tubo patilo brevioribus; legumine comprexso lato-
lineari falcato pubescente; seminibns complanatis Icviler rugosib,—
Mountain valley thirty miles east of Kl Paso; Sept.— Plant in gen-
eral aspect and foliage much resembling a slender narro\v-lca\ eel
variety of P. hcfoolits: but the leaves are more tapering and pointed;
the 2-3 flowered peduncles are shorter than the leaf, and seldom
longer than the common petiole: and the pedicellate flowers are
smaller than those of P. pcrcnnis. Jt belongs to the section f)re-
panospron, having a flat and falcate legume, not much curved, two
inches long, a quarter of an inch wide, 8-9 seeded. Seeds oval,
compressed, somewhat shining, lightly rugose. The leaflets are
from one to two inches long, varying from ovate-lanceolate to
lanceolate from a broad base."

Specimens of the Tepary, moreover, have been submitted to
Dr. J. N. Rose of the Smithsonian Institution, whose writings con-
cerning the plants of the Southwest are well known, and who has
himself described several new species of Phaseolns. A letter from
Dr. Rose, Sept. 2, 1911, in discussing this matter states: "I quite
agree with you that your Indian bean is different from P/uueolits
vulgaris, although rather closely related to it. I would suggest that
you compare with P. aciitifolius this species." Again in a later
letter he says: "We have specimens named by Dr. Gray which look

1 Asa Gray, Plantae Wnghtiariae, pp. 43-44.
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very much indeed like your specimen." Unfortunately the writer
has been unable to obtain authentic wild examples of P. acutifolius.
Several plants occur in the herbarium of the University of Arizona
which bear this label, but they do not at all agree with Gray's
original description of this species. Photographs of these plants
and also a pressed specimen of the Tepary were submitted to Dr.
B. L. Robinson of the Gray herbarium where the type specimen of
P. acutifolius and several of its varieties may be found. The matter
was turned over to Dr. C. A. Weatherby, who after careful compari-
son with the types left by Dr. Gray wrote under elate of Sept. 18,
1911, as follows: "The type of P. acutifolius Gray is a plant col-
lected by Wright in western Texas in Sept. 1849, * *. Your plant
is evidently near it, differing in its much longer petiolules of the
central leaflet and in its broader leaflets. The plants (referring to
the photographs) with narrow leaflets * * are P. acutifolius var.
tcnitifolius Gray. There is also a second variety mentioned by Dr.
Gray in the Plantae Wrightianae, II: 3, without name, which has
leaflets larger and broader than in your plant and of which I will
send a tracing."

The tracing of the type specimen of P. acutifolius Gray, fur-
nished by Dr. Robinson was found on comparison to be interme-
diate in form between P. acutifolius var. tcnitifolius on one extreme,
and the Tepary on the other. The tracing of Dr. Gray's larger,
broader leaved, unnamed variety of P. acutifolius, although larger
than the small specimen of the Tepary which the writer submitted
to Dr. Robinson, was identical with the Tepary as grown upon the
testing grounds at this Station. In fact this tracing might have
been drawn from any one of a number of herbarium specimens of
the Tepary which the writer made during the present season
(Plates VII, VIII, IX).

Careful measurements of the leaves of the specimen of P. acuti-
folius found in the herbarium of the Smithsonian Institution at
Washington were furnished the writer by Prof. J. J. Thornber. In
the following table these are compared with similar measurements
of the Tepary and the tracing of the broad leaved variety furnished
by Dr. Robinson, The measurements of the Tepary were made
from one hundred mature leaves, taken at random from some thirty
varietal plots during August, 1911:
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Length of tcimuicil leaflet
Width of terminal leaflet
Length of lateral leaflet
Width of lateial leaflet
Length of terminal

petiolule
Length of petioles

Phascolus
acutifo in 9

40-46 mm
16 21 mm
30-42 mm
12-23 mm

8-13 mm
30-40 mm

Tcpai y

40-95 Cave 64) mm
22-52 u\e 37) mm
3H-78 ( a \ c 56) mm
20-50 ( a \ e 33) mm

16-34 (ave 22) mm
20-100 (a \e 68 j mm

Grav's un-
named \ariety

56-71 mm
22-41 mm
42-52 mm
23-38 mm

11-18 mm
25-46 mm

It may now be noted that the Tepary leaves are dccidely larger
and broader than those of the t}pe of P. acntifohus and that in the
length of the petiolule of the terminal leaflet they far exceed the
specific type In most of these characters, they, moreover, exceed
the measurements of Gray's unnamed variety. It must be remem-
bered, however, that of this latter there is but one specimen and
that upon it there is only one well matured leaf whose measure-
ments are the maximum quantities given In view of the above
careful comparisons but one conclusion seems possible. The Tepary
and Gray's unnamed broad leaved variety are identical. Thus in their
broad leaves and robust growth they exhibit the opposite extreme
of variation from the type of P. acntifohus, that P. acutifolnts var.
tenuifohus does in the direction of narrow leaves and slender habit
of growth. Gray's mention of this broad leaved variety follows;
"P. acutifoluis: var. foliolis majoribus ovatis acuminatis, leg-
umine majore (3-pollicari).—Valleys of Sonera, Sept. (949j/r

(Plantae Wrightianae, II :33.) Although recognizing it as a distinct
sort, Gray's failure to give this variety a name and more careful
description is probably due to the fact that he had but one specimen
and he hesitated to erect a new variety on such meager material.
This want of material, the writer is now abundantly able to supply-
He therefore feels that he is safe in adding to the list of the species
of the genu Phascolus which are used as esculents, the name of the
Tepary (Phascolus acutifolnts A. Gray) and suggests that this va-
riety be called Phascolus acutifohns var. latifohus.

A careful botanical description of the Tepary as the writer has
grown it follows:

Phaseolus acutifohus A. Gray var. latifohus var. Nov. Tepary,
Annual, stems recumbent, spreading or twining, .5-3 m. long, gla-
brous to puberulent. Leaves smooth above with prominent veins
beneath, glabrous throughout or slightly puberulent beneath.
Stipules lanceolate, 2 mm. long, 1 mm broad, striate, appressed.
Petioles slender, 2-10 cm. Ions: ave. length 6 8 cm.V Leaflets
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gradually narrowed and acute. Petiolule of terminal leaflets
1.6-3.4 cm. long (ave. length 2 2 cm ). The side leaflets are the same
general shape as the terminal leaflet but slightly smaller and in-
equilateral. Length 3.8-7.8 cm. (ave. length 5.6 cm.), width 2.0-5.0
cm. (ave. width 3.3 cm.) Inflorescence axillary, leaves superior,
peduncles slender, in the upper part bearing 2-5 flowers. Bracts
and bractlets small, deciduous. Flowers medium sized, pedicellate,
white or pale violet. Calyx short, 3-4 mm. long, broadly campanu-
late, four-toothed (the upper two lobes united into one), teeth
acuminate, pubescence on teeth and calyx scattered and fragile.
Banner broad, emarginate, in flower more than half reflexed, at the
base biauriculate, 8-10 mm. long. Wings exceeding the banner,
obovate to spatulate, 10-15 mm. long, on one side auriculate. Keel
narrow, two or three turns to the spiral. Stamens united in two
sets (9 and 1). Legume 2-7 seeded (average 4.9), 5-9 cm. long (ave.
7.3 cm.), 8-13 mm. wide (ave. 10.5 mm.), ciliate when young, puber-
ulent, slightly pubescent or smooth when mature, straight or
slightly curved. Seed of different varieties white, yellow, brown or
bluish black to deep violet, either self-colored or variously flecked.
No red seeded varieties have yet been observed. In form the seeds
are round-oval to nearly round, as is the Navy bean, to strongly
flattened like a diminutive Lima. The following table gives the
averages of size and shape of the seeds as determined by measure-
ment of at least twenty-five normal specimens of each of forty-eight
different strains *

TABLE V.—Mlt VSURICMENTS OF SEKDS OF TI5PARY

Maximum average for a single
variety .

Minimum average for a single
variety

Average for all varieties .

Length
mm.

9 78

6 93

8 56

Width,
mm

6 68

3 88

5 68

Thick-
ness,
mm.

4.76

2 66

3 80

Ratio
length

to width

1 80

1.32

1 49

Ratio,
width

to
thicK-

ness

2 10

1.20

1.51

Coulter1 gives for the habitat of P. acutifohus: "Mountain
valleys west of the Pecos, and in adjacent New Mexico and Mex-
ico/' The writer does not know of an authentic specimen of P.
acutifoliiis or its broad-leaved variety being recorded from Arizona,

1 J M Coulter. Botanv of Western Texas, Contr. from the Nat. Herbarium,
Vol II (1894), p. 39.
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but he has little doubt that a close search of the canyons of the
southern part of the State will reveal its presence. The Tepury is
grown by the Indians and Spanish settlers throughout southern
Arizona and northern Sonora. The further limit of its culti\ ation
is not known to the writer, but it probably extends from boulhwest-
ern Texas across New Mexico, Arizona and California and south-
ward into northern Mexico.

In order to discover whether the Tepan has 3 ct found its way
into the hands of commercial seedsmen, a list of all of the leading
seedsmen of the country was secured Especial attention was paid
to making this list as complete as possible with regard to the
seedsmen of the Southwest. Catalogues were then secured and at
least one sample of every named variety was ordered \Vhere\ er
from the description, or lack of description, there appeared a possi-
bility that the variety in question might be closely related to the
Tepary, it was ordered from every available source. In this manner
216 more or less distinct varieties were secured. Notwithstanding
the fact that any one familiar with the Tepary could tell at a glance
that none of these belonged to this group, all of those \arieties
which in any way resembled the Tepary were planted. In the seed-
ling stage further confirmation of their allegiance to P. rnlgans was
made unnecessary by the uniformly long petioles of the first pair
of aerial leaves,

Phaseolns acutifohus var. latifohns was finally located in two
places within the State of Arizona in 1914 It was found In Pro-
fessor J. J. Thornber in the lower part of Stone Cabin Canyon on
the northwest slope of the Santa Rita Mountains in Juh, 1914.
This plant was also reported by Mr. A, J. Menager as growing in
abundance in sand wash thickets south of the Santa Rosa Moun-
tains near the Mexican border. The locality reported by Mr.
Menager was visited by the writer in November, 1Q14. Here the
plants were found in abundance growing in thickets and climbing
in great profusion upon the surrounding bushes. Many of the
vines ascended to a height of 10 to 12 feet and bore a bountiful
crop of pods as high as 6 to 8 feet from the ground. In this locality
only one variety was found. It has pink flowers and small, strongly
flattened gray speckled seeds. The luxuriant vegetative growth
of this wild variety strongly suggests that it may have value as a
hay plant

V \RH3TltfS

Domesticated from the neighboring canyons and cultivated in
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small patches, attended at best by crude husbandry, and dependent
upon the precarious summer rains and uncertain floods from the
mountain washes for irrigation, the Tepary has lost none of its
native hardiness. Like other cultivated plants, however, it has
lesponded to domestication in the production of a number of more
or less distinct varieties. These varieties manifest themselves
chiefly in the color of the flowers and in the shape and color of the
seeds. The habit of growth, foliage and pod characters shqw but
little change with the exception that the white seeded sorLs seem to
have slightly smaller leaves than do those with yellow or darker
colored seeds.

White tepary (color type 12}. This is the only tepary commonly
found on the commercial market. It is brought in for barter by the
.Pima and Papago Indians. Having been threshed on the ground
the teparies are dirty and poorly cleaned. In this condition it ib
not surprising that the price obtained is low and the retail sale at a
great disadvantage in competition with the bright, clean, machine
hulitd beans omported from California or the Kast.

The seeds are small, clear white and round-ox al. Where a
modei ate water supply holds the growth in check the plants are
upright and bushy with many short spreading branches, but with
abundant moisture the plants develop a thick tangle of vines. The
flowers are white and the leaves are perceptibly smaller than those
of varieties with darker colored sects. Average length of seed 7.42
mm., width 5.08 mm., thickness 3.78 mm.; average weight 10 grams,

Speckled Yellow tepary (color types fa, ?b, / c ) . This group is
made to include several apparently fluctuating color forms. vSub-
sequent analytical breeding will probably isolate from it a number
of distinct types, Since, however, none of these types has bred
even approximately true up to the present time, they must all be
considered together. In order to present the matter systematically
each type will first be briefly described, after which data concerning
inheritance within each will be given.

Color type fa. A medium round-oval tepary with (lark yellow
background flecked with brown. Ground color, bistre (328) grad-
ing into the several shades of fawn (308). Flecks, fawn (308),
Average length 8.10 mm., width 5.42 mm., thickness 3.52 mm.;
average weight .11 grams. Flower color, white.

Color type ?b. A medium round-oval tepary with yellow back-
ground flecked writh brown. Ground color, mars yellow (316) with
flecks of the same color but of darker shade. Average length 7.92
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mm., width 5.58 mm., thickness 3.98 mm.; average weight .13 grams.
Flowers, white.

Color type fc. Round-oval, light yellow tepary with darker
yellow flecks. Ground color, yellow buff (310-2-4), flecks of the
same but darker color. Average length 9.54 mm., width 6.04 mm.,
thickness 4.38 mm.; average weight .18 grams. Flower color, white.

The following table shows the inheritance within this group:

vi.—VARIVTION IN COLOR TYPE NO. 7

Type planted

7a
7b
7c . .

Total
number

of plants
secured

313
36
10

Percent
color type

7a

8.5
33 9
0 0

Percent
color type

7b

7-^9
58 3

00

Percent
color type

7c

5.0
2 8

30 0

Percent
falling1

within
the group
7a, 7b, 7c

92 4
100 0
30 0

Average
weight of

beans

. 1 1 grams
13 grams
18 grams

This table would seem to indicate that types 7a and 7b breed
fairly true within the group, but that type /c is formed by hybridi-
zation with some larger, lighter colored tepary.

The Speckled Yellow tepary is a very widely grown and com-
mon variety, being second to the White tepary in popularity. A
farmer near Yuma who grows teparies and sells them to the neigh-
boring Indian tribes states that he cannot sell his yellow teparies
until the supply of the white variety has been exhausted. After
this, however, the yellow kinds are sold readily. With the excep-
tions already noted, the vegetative characters of this and the suc-
ceeding varieties are practically identical with those of the White
tepary.

Brown Speckled tepary. The Indians call this "Spate mook
pave" meaning "muddy tepary." It includes color types 8a and 8b.
The variety in an approximately pure state is somewhat rare, hav-
ing been found only twice among the Pima Indians and not at all
among the Papagos. It is found, however, as an admixture every-
where. Types 8a and 8b as here described represent the extremes
of variation between which every gradation of color values exists.
In inheritance, moreover, the offspring fluctuates indefinitely be-
tween the extremes, whichever type may be planted.

Color type 8a. A medium round-oval, muddy yellowish brown,
prominently but finely flecked tepary. Flecks color, deep brownish
purple (burnt umber, 304-3-4). The grotind color is variable and
difficult to match. The dominant shade is cinnamon (323), but
there are present beans which will best fit chamois (325) and yellow
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ochre (326) Average length 8.12 mm., width 5.42 mm , average
thickness 3.64 mm.; average weight .12 grams. Flowers, light
purple.

Color type Sb. A medium round-oval, light yellowish brown
tepary which is distinctly flecked with raw umber (301). The
ground color varies through the shades of chamois (325) and yel-
low ochre (326) Average length 9.12 mm., width 5 94 mm , thick-
ness 3.90 mm.; average weight .17 grams. Flowers, light purple.

In both of these types an occasional plant occurs having white
flowers.

Miscellaneous Varieties

The following varieties were found only as admixtures in other
sorts, but being isolated have bred true to type.

Color type r Strongly flattened, self-colored or ven indefi-
nitely flecked, yellowish buff (310-2-4) tepary Flowers, white.
Seeds, average length 8 16 mm., width 6.14 mm , thickness 3.44
mm.; average weight .12 grams

Color type JO Strongly flattened, \ello\v-bru\\n ( terra eotta,
322) Flowers, white Seedb, a\erage length 8.17 nun , width 5 58
mm , thickness 287 mm , average weight .11 grains

Color type n. Strongly flattened, light yellovush bull (323-
l-2j, self-colored tepary. Flowers, pinkish purple. Seeds, average
length 8.64 m m , width 6.22 mm., thickness 3.28 mm ; average
weight .13 grams.

Color type /p A medium sized, round-oval tepary with a light
clay colored (pale blush, 137) background. Some of the seeds are
strongly flecked with dark purple (lavender blue, 204), others are
indistinctly flecked and others are perfectly self-colored. Flowers,
pale pinkish lavender. Seeds, average length 8.78 mm., width 5.88
mm, thickness 4.14 mm.; average weight ,18 grams.

Color type 20. A small, distinctly flattened, pure white tepary.
Flowers, white. Seeds, average length 8.58 mm., width 5 90 mm,,
thickness 3.44 mm.; average weight .12 grams.

Color type 2j. Medium sized, round-oval. Background, pale
flesh (136). All the seeds are strongly flecked with indigo (231).
Flower color, not recorded. Seeds, average length 8.46 mm., width
5.48 mm, thickness 4.04 mm.; average weight .14 grams.

Color type 28. A small, round-oval, pale flesh (136) colored
tepary. Some of the seeds are slightly darker and some slightly
lighter than the series (136-1-4) here shows. Flower color, pink.
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Seeds, average length 8.54 mm., width 5.70 mm., thickness 4.72
mm.; average weight .17 grams.

Color type 48. A medium sized, slightly flattened, self-colored
tepary. Dominant color, light yellowish brown (dark fawn, 307).
Flower color, white. Seed dimensions, average length 7.68 mm.,
width 5.42 mm., thickness 3.80 mm.; average weight .14 grams.

Color type 5/. A rather large, strongly flattened, pale flesh
(136) self-colored tepary. Many of the beans have compressed
square ends. Flower color, pinkish purple. Seeds, average length
8,90 mm., width 668 mm., thickness 3.73 mm.; weight .14 grams.

Color types pa, pb, pc. This group includes several variable
strains differing in the depth of the yellow color. It is distinguished
from the group 7a, 7b, 7c, only by the absence of flecks. In the
inheritance it is not so true as the flecked yellow tepary to which
group it shows a strong tendency to regress. In this it appears to
be an extreme fleckless fluctuation of that group. Subsequent
breeding will probably isolate from it several distinct pure types.
A description of each color form follows:

Color type pa. Medium round-oval, dark brown, self-colored
tepary. Ground color fawn (308). A\erage length 7.78 mm., width
5.32 mm , thickness 3.46 mm.; weight .12 grams. Flowers, white.

Color type pb. Medium round-oval, yellow, self-colored tepary.
Color, mars yellow (316). Average length 8.32 mm., width 5.70
mm, thickness 3.66 mm.; average weight .13 grams. Flowers,
white.

Color type pc. A decidedly round-oval, yellowish buff, self-
colored tepary. Yellowish buff (310) is the predominant color but
some of the beans are a little too dark for this color and match
better to buff (309-3-4). Average length 8.88 mm., width 5.76 mm.,
thickness 4.12 mm.; average weight .18 grams, flowers, white.

The following color types, found as admixtures in other varie-
ties, have been separated and planted. In the first generation they
have not come altogether true, showing them either to be largely
hybrids or else widely fluctuating forms. Many of them may yet
yield extracted-distinct pure races. In order to show the wide
range through which the Tepary has varied, each of these types
will be briefly and rather formally described.

Color type 15. Size, medium. Shape, round-oval. Dominant
color, very dark brown. Markings, minutely and densely flecked
with reddish black (344-4). Ground color, varying through the
shades of dark chocolate brown (342), chocolate (343), and red-
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dish black. Flowers, pale pinkish purple. Seed dimensions, aver-
age length 8.40 mm., width 5.42 mm., thickness 3.76 mm. ; average
weight .13 grams.

Color type 25. Size, medium. Shape, strongly flattened. Dom-
inant color, pale pinkish clay (pale blush, 137). Markings, flecked
with roman ochre yellow (327). The ends of these teparies are fre-
quently square. Flowers, white. Seed dimensions, average length,
9.08 mm., width 6.38 mm., thickness 4.04 mm. ; average weight
.16 grams.

Color type 26. Size, rather small. Shape, round-oval. Dom-
inant color, dull greenish yellow. Markings, some of the teparies
have a faint suggestion of darker colored flecks, yet most of them
are almost self-colored. Ground color, for the most part chamois
(325), but some of them fit very closely to putty color (311).
Flower color, pink. Seed dimensions, average length 8.26 mm.,
width 5.04 mm., thickness 3.86 mm.; average weight .13 grams.

Color type 43. Size, small. Shape, very round-oval. Domi-
nant color, brownish drab (302) self-colored. Differs from color
type 24 in lacking the distinct lines radiating from the hilum.
Flower color, white. Seed dimensions, average length 8.06 mm.,
width 5.06 mm., thickness 3.86 mm.; average weight .10 grams.

Color type 44. Size, medium. Shape, very round-oval. Dom-
inant color, brown. Markings, minute light flecks. Ground color,
raw umber (301). Flower color, white. See dimensions, average
length 8.20 mm., width 5.42 mm., thickness 4.18 mm.; average
weight .14 grams.

Color type ./j. Size, large. Shape, very round-oval. Dominant
color, light brown. Color varying considerably, running through
the shades represented by brown-pink (297) and olive brown (299).
Flower color, white. Seed dimensions, average length 8.60 mm.,
width 5.90 mm., thickness 4.76 mm.; average weight .18 grams.

Color type 49. Size, medium. Shape, round-oval. Dominant
color, light brownish yellow. Markings, flecked with a brownish
yellow which is darker than the ground color (fleck color, brown-
pink, 298). Ground color, honey yellow (35) for the most part,
but a few of the deeper colored seeds fit more closely to yellow
buff (310). Flower color, white. Seed dimensions, average length
888 mm., width 5.90 mm., thickness 4.16 mm.; average weight .16
grams.

Color type 52. Size, large. Shape, strongly flattened. Dom-
inant color, dull muddy greenish yellow. Markings, almost or
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quite self-colored (chamois, 325), but some of the seeds have well
defined flecks of a darker color. Ground color, mostly chamois
(325), but some of them very closely approach putty color (311).
Flower color, white. Seed dimensions, average length 9.78 mm.,
width 6.36 mm., thickness 3.76 mm.; average weight .18 grams.

Color type 54. Size, large. Shape, slightly flattened. Dominant
color, light pinkish clay (pale flesh, 136). Markings, small ashy
gray flecks. Color type 54 is very similar to 53, differing from it
only in the darker shade of the flecks. Even these shades seem
sometimes to approach each other, and it may be possible that
these two numbers should be classed together. Flowers, pinkish
purple. Seed dimensions, average length 9.08 mm., width 6.44 mm.,
thickness 4.06 mm.; average weight .22 grams.

Color type 55. Size, rather large. Shape, slightly flattened.
Self-colored; dominant color, brown varying through the shades of
raw umber (301). Flowers, white. Seed dimensions, length 8.60
mm., width 6.24 mm., thickness 3.99 mm.; average weight .16 grams.

Color type 58. Size, large. Shape, strongly flattened. Dom-
inant color, very dark, nearly black. Markings, flecked minutely
and densely with reddish black. Ground color, varying through
the darker shades of dark chocolate brown (342), chocolate (343),
and reddish black (344). This type differs from 63 in not having
white flecks, and in shape; and from 13 in being distinctly flattened.
Flower color, pinkish purple. Seed dimensions, average length
8.66 mm., width 6.62 mm., thickness 3.84 mm.; average weight .17
grams.

Color type 61. Size, rather large. Shape, medium round-oval.
Dominant color, dark reddish brown. Markings, some of the seeds
flecked with dark violet (193) or purple black (345). Ground
color, fawn (308). If we consider that the original ground color of
of these very variable teparies was fawn ("308). the other
colors with their modifying effect on the ground color may be de-
scribed as follows: (1) There may be no admixtures, leaving the
tepary a pure fawn color (308). (2) Dark violet (193) or purple
black (345) may be added in flecks or dilutions to produce the fol-
lowing modifications: (a) Mottled, fawn background, purple-
black mottles; (b) both dissolved and mottled forming a mahogany
or brownish terra cotta background with dark violet or purple black
mottles; (c) dissolved to form mahogany (335) or brownish terra
cotta (334) self-colored seeds; and (d) obscured to form a dark
violet or purple-black self-colored tepary. Any or all of these varia-
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tions may occur upon the same plant and frequently within the
same pod. Flower color, pink. Seed dimensions, average length
8,80 mm., width 5.70 mm., thickness 3.66 mm.; average weight .15
grams.

Color type 62. Size, medium. Shape, round-oval. Dominant
color, varying from red ochre to nearly black. Markings, minute
and rather widely scattered flecks of a color nearly white. In addi-
tion to these scattered flecks, minute flecks of dark violet (193)
occur in varying degrees. Ground color, varying through the
shades of red ochre (332). The color markings in this type are
peculiar and difficult to describe. The dark violet flecks vary in
quantity on the different seeds from entire absence, barely suffi-
cient to tinge the seed and modify slightly the red ochre color, to a
practically entire covering, giving the seed a characteristic dark
violet color with but slight modification by the other admixtures.
These variations occur upon the same plant and frequently within
the same pod. Flower color, pink. Seed dimensions, average length
8.18 mm., width 5.52 mm., thickness 3.96 mm.; average weight .14
grams.

Color type 63. Size, medium. Shape, round-oval. Dominant
color, dark reddish brown or nearly black. Markings densely
flecked with both much darker and much lighter color. Seeds with
lighter colored background are self-colored. Ground color, varying
through the shades of maroon (341), dark chocolate brown (342),
chocolate (343), and reddish black (344). The lighter flecks in a
few seeds may coalesce to form longitudinal circular bands. This
is the only case coming under the observation of the writer where
the Tepary shows bands of color on the seed. All or any of the
above described variations may occur on the same plant or within
the same pod. Flower color, pinkish purple. Seed dimensions,
average length 8.64 mm., width 5.48 mm., thickness 3.96 mm.; aver-
age weight .13 grams.

Color type 67. Size, medium. Shape, round-oval. Dominant
color brown, Markings, minute light flecks. Ground color, snuff
brown (303). Flower color, white. Seed dimensions, average
length 8.22 mm., width 5.48 mm., thickness 3.90 mm.; average
weight .13 grams.

The following color types were found as plant variants in the
plots grown on the Station grounds during the summer of 1910.
They have not yet been tested as to gametic purity. Many are
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probably hybrid forms, but it may be expected that a number of
pure distinct strains may be isolated from them.

Color type jy. Size, small. Shape, strongly flattened. Domi-
nant color, dark brown. Markings, minutely flecked with both
darker and much lighter than the ground color. Ground color,
light sepia (300-1). Flower color, pale pink. Seed dimensions,
average length 8.06 mm., width 5.60 mm., thickness 2.66 mm.;
average weight .09 grams.

Color type 23. Size, medium to large. Shape, medium round-
oval. Dominant color, purplish black, varying through the several
shades of dark violet (193) to violet black (347). Self-colored.
Flowers, pale pinkish purple. Seed dimensions, average length
8.76 mm., width 5.92 mm., thickness 3.98 mm.; average weight .16
grams.

Color type 24. Size, large. Shape, round-oval. Dominant
color, brown. Ground color, brownish drab (302). Lines radiating
from the hilum distinct. Seed dimensions, average length 9.12
mm., width 2.75 mm., thickness 4.00 mm.; average weight .22 grams.

Color type 50. Size, rather small. Shape, round-oval Domi-
nant color, pinkish clay. Markings, ashy gray (358) flecks.
Ground color, pale blush (137). Seed dimensions, average length
9.00 mm., width 5.00 mm., thickness 3.50 mm.; average weight ,13
grams.

Color type jj. Size, rather large. Shape, slightly flattened.
Dominant color, buff (309-1, 2). This type strongly resembles and
may be identical with color type 11. Seed dimensions, average
length 9.60 mm., width 6.04 mm., thickness 3.72 mm.; average
weight .13 grams.

Color type j/. Size, rather large. Shape, round-oval. Domi-
nant color, light brownish yellow (chamois, 325). Seeds, self-
colored but having numerous distinct vascular lines radiating and
branching from the hilum. These lines are of a deeper brownish
yellow than the ground spaces, between them, thus giving this
tepary a darker appearance than is indicated by the color number.
Seed dimensions, average length 8.78 mm., width 5.56 mm., thick-
ness 4.04 mm.; average weight .15 grams.

Color type 46. Size, medium. Shape, round-oval. Dominant
color, light yellowish brown. Although the color is variable most
of the teparies fit closest to the shades of snuff brown (303), but a
few are as light as brown-pink (297) or as dark as burnt umber
(304). The mass color effect has a decidedly more reddish tinge
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than does color type 45. Seed dimensions, average length 8.28
mm., width 5.70 mm., thickness 4.08 mm ; average weight .14 grams.

Color type 47. Size, rather large. Shape, medium round-oval.
Dominant color, hlacy white (7). Numerous definite lines radiat-
ing from the hiluni. These lines are rendered striking for the rea-
son that they are a little darker tint than the ground color. Seed
dimensions, average length 8.84 mm., width 6.08 mm., thickness
4.18 mm.; average weight .16 grams.

Color t\pe 50. Size, medium. Shape, slightly flattened. Dom-
inant color, pale violet (parma violet, 200). Seed dimensions, aver-
age length 9.29 mm., width 5.92 mm., thickness 3.84 mm.; a\ erage
weight .14 grams.

Color t\pe 5J. Size, rather large. Shape, medium round-oval.
Dominant color, light pinkish clay. Markings, small brown-pink
(297) flecks. Color type 53 is very similar to 54, differing from it
only in the lighter shade of the flecks. Even these shades seern
sometimes to approach each other and it may be possible that these
two numbers should be classed together. Seed dimensions, aver-
age length 9.89 nim., width 5.92 mm., thickness 3.84 mm.; average
weight .15 grams.

Color type 57. Size, medium. Shape, strongly flattened. Dom-
inant color, nearly black. Markings, indefinitely mottled, varying
in extent from almost wanting to nearly covering the entire surface
of the seed. The color of these mottles varies through the several
shades of fawn (308). Ground color, sepia (300). The background
is really made up of darker and lighter flecks so as to give a some-
what grayish black appearance. Seed dimensions, average length
8.32 mm., width 5.78 mm., thickness 3.44 mm.; average weight .13
grams.

Color type 60. Size, medium. Shape, slightly flattened. Dom-
inant color, nearly white (purplish tinted white, 6). Markings,
numerous definite sunken lines radiating from the hilum. These
lines are rendered striking for the reason that they are a little
darker tinted than the ground color. Seed dimensions, average
length 8.38 mm., width 5.38 mm., thickness 3.40 mm.; average
weight .12 grams.

Color type 64. Size, medium. Shape, round-oval. Dominant
color, brown, varying through the shades of raw umber (301). Seed
dimensions, average length 8.26 mm., width 5.44 mm., thickness
3.98 mm.; average weight .14 grams.

Color type 65. Size, quite small. Shape, medium round-oval.
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Dominant color, dark brown. Markings, minutely flecked with
both darker and much lighter than the ground color. Ground color,
light sepia (300-1). Seed dimensions, average length 6.93 mm.,
width 4.80 mm., thickness 3.23 mm.; average weight .09 grams.

Color type 66. Size, rather large. Shape, slightly flattened.
Dominant color, reddish brown (brownish terra cotta, 334). Seed
dimensions, average length 8.83 mm., width 5.30 mm., thickness
3.33 mm.; average weight .15 grams.

Color type 69. Size, rather small. Shape, rather strongly flat-
tened. Dominant color, deep yellow (fawn, 308). Seed dimen-
sions, average length 8.22 mm., width 5.68 mm , thickness 3.38 mm.;
average weight .11 grams.

FOOD V \ L U K OF THIS T E P V R Y

There is considerable difference of opinion as to the relative
palatability of kidney beans and teparies. Among the Pima and
Papago Indians and the Mexicans the Pink bean is preferred to the
Tepary, as they say it has a better flavor. These people, however,
also prefer the Pink bean to the white Navy beans which are
shipped in from the East.

Teparies should be soaked twelve hours before cooking. Dur-
ing this time they swell to at least twice their original volume and
more than double in weight. In this respect, they markedly surpass
kidney beans. According to experiments made by the Van Camp
Packing Company, a given weight of teparies will produce forty
percent more cans than will the same weight of either Michigan or
New York grown Navy beans. The greater swelling and Absorp-
tive power of the Tepary is probably associated with its greater
initial specific gravity, which is 1.33 compared with 1.22 for kidney
beans. After soaking and cooking thoroughly the Tepary is no
more dense or heavy than the Kidney bean, having overcome this
by its greater expansion. Well cooked teparies are light and mealy
and have a rich bean-like aroma. Boiled and baked with bacon or
mashed and added to soups they form most acceptable and nour-
ishing dishes. To such as are fond of onions, a small amount of
this vegetable finely chopped and stirred in during boiling makes
a pleasing addition.

The Tepary is commonly reputed to cause bloating. This is
probably the case when eaten excessively or when it makes up a
large proportion of the maintenance diet. The writer ate teparies
at least once a day for nearly two weeks without experiencing this
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difficulty to a greater extent than would be expected from eating
a like quantity of ordinary beans. Dr. Carl Lumliolz, the well
known traveler and writer, who has spent several years among the
Indians of Mexico, also states that he has lived agreeably upon this
food for weeks and even months at a time.

A gentleman well acquainted with the customs of the Mexican
and Indian users of teparies states that these legumcb are preferred
to kidney beans and are, indeed, highly prized for the preparation
of light soups for invalids. The writer at first thought this might
be due to the extraction of less solid matter and, therefore, that the
soup was thinner and more delicate. However, an experiment was
carried out whereby equal dry weights of beans and teparies were
boiled until well done, requiring two and two and one-half hours
respectively. The liquors were then made up to equal volumes,
well shaken, and 100 cc. of each evaporated to dryncss. Contrary
to expectation, the dry residue from the teparies was greater than
from the beans, and the soup required considerably longer to evapo-
rate. The residue was much clearer, more gelatinous, and dried
into a translucent, horny flake, whereas that from the beans was
more friable, and dried into a brittle mass.

Many Indians prefer teparies to beans for economic reasons,
as they believe that one square meal of teparies is sufficient for an
entire day, whereas beans must be eaten at least twice. Therefore,
when going on a long journey they alwayvs carry teparies, since they
think that by means of these the greatest amount of food can be
carried with the least weight and bulk. Such statements are some-
what in accord with the widespread notion among the Mexicans
that teparies are richer and more productive of heat than beans.
They say, therefore, that beans are best eaten in summer and
teparies in winter. How well these statements accord with the
true chemical food value is exhibited in the following table of
analyses made in the Station laboratories:

TABUS VIT.—FOOD ANM,YSES 01* B K V N S A N T D ti

Water . . .
Ash
Crude protein
Ether extract
Crude fiber

(fats)

Carbohydrates by difference (starch) .
Specific gravity of air-dry material

Pink beans or
common frijoles

9 56
4 35

24 61
1 U
4 22

56 15
1 12

percent

Teparies

9.50
4.21

22.18
1.43
3.36

59.32
1.33

percent

{(
it
n
(t
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An examination of the above table will show that the beans
contain more ash and crude fiber. This is probably due to their
much thicker skins, which in beans are about .13 mm. thick and in
teparies about .09 mm. thick. The crude protein is also markedly
higher in beans than in teparies. In carbohydrates and fats on the
other hand, the teparies excel. This analysis is thus seen to be in
disagreement with the idea of the Indians that teparies are a richer
food than kidney beans, but harmonizes with the Mexican view
that they are more heat producing. On the whole, the analysis
shows that there is very little difference in the nutritive value of
these two legumes, for while the Tepary is slightly poorer as a
source of protein its higher percentage of fats and starch makes it
really a better balanced food than the Kidney bean.

CULTURE OF BEANS AND TEPARIES

PIv \N1ING

Iii the preparation of land for beans or teparies, care should be
taken to have it as nearly perfectly level as possible and with a
uniform slope. Low places in which the water collects or uneven-
ness in grade will cause uneven ripening and consequent loss from
shattering on the one hand, or from harvesting unripe pods on the
other. After a perfect seedbed has been prepared to a depth of six
to eight inches the land should be irrigated, either by the furrow
system or between suitable borders. The rows are now opened
about three feet apart, using a shovel plow such as will leave an
open furrow about six inches wide and four inches deep. If the
seeds are dropped by hand, they may be strewn at the rate of one
seed to every six to eight inches or else in hills eighteen inches
apart with two to four seeds in a hill. When dropped with a
planter, set the discs to drop two or three seeds about every twelve
inches. This will require from ten to fifteen pounds of teparies
to fifteen to twenty-two pounds of beans per a/ *. It is important
that the seeds be dropped and covered immediately following the
opening of the furrows if quick germination and a uniform stand is
to be insured. Where the furrows were allowed to dry out for
three hours before the seeds were dropped and covered, a difference
of five days was made in the time required to secure a stand when
compared with rows which, on the same day and in the same field,
were opened ami the seeds dropped and covered imwliately. As
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a matter of fact, in that part of the field where the furrows were left
open long enough to dry out on the surface, a stand could not
have been secured had not the plants been brought up by a subse-
quent thorough irrigation in furrows.

Under dry-farm conditions the ground should be prepared
beforehand, but the planting should be deferred until there is suffi-
cient moisture in the soil to bring up the plants. Here it is all the
more important that the seeds be dropped in the moist furrow and
covered immediately. In using a planter be sure that the seeds are
put well into the moisture even if it is necessary to go five or six
inches deep. When planted deep, and subsequent rains occur, do
not allow a crust to form above the seeds before the plants come up.
Prevent this by the frequent and vigorous use of the harrow. By
this method both beans and teparies may be brought up with the
moisture from a single shower. Especially is this true of teparies,
which absorb water with extreme rapidity and germinate with
equal promptness. When tepary seeds are placed in moist soil and
the same is pressed snugly about them, they will take up enough
moisture to cause the skins to wrinkle within five minutes. When
thrown in water, they will wrinkle within three minutes to a con-
dition such as is assumed by the skin of the Kidney bean only after
three to six hours soaking (Plate "X),

TlMfv TO PlyANTf

This depends largely upon the water supply. Teparies may be
planted in southern Arizona at any time from the early spring
when danger of frost is past, until August 10. The best crops are
secured either by early planting, March 20 to April 1, or by mid-
summer planting, July 10 to 25. Common beans will bloom but
little and will not seed during the extremely hot weather of June,
July and August. If planted early enough to set the crop in late
April and early May, good yields may be secured from some varie-
ties such, for instance, as the Bayou. In southern Arizona the best
time for planting beans, however, is from the 10th to the 2Sth of
July. This throws the crop production into the cooler, more favor-
able weather of September and early October.

CULTIVATION AND IRRIGATION

After the stand is up irrigation and tillage should be made at
intervals of seven to ten days until the vines interfere with culture,
after which this may be stopped. Irrigation should be continued
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until the pods begin to ripen; after this it is liable to cause loss by
rotting and sprouting of the ripe seed. Beans will require more fre-
quent irrigation than teparies and they recover very poorly from
the effects of temporary water starvation. During times of extreme
drought, or accident to an irrigation system, when the ground dries
out and the crops suffer for want of water, teparies seem to be able
to endure drying, even to the extent that they wither and drop-
most of their leaves. When, however, water is again supplied or
rains come they immediately recover with but little permanent
injury and put forth a new crop of leaves and flowers.

The same principles of cultivation apply alike to dry and irri-
gation farming. When, however, one is dependent upon the sum-
mer rains or floodwaters for a crop it is especially necessary to
follow each shower or irrigation with the harrow or cultivator in
order to provide a surface mulch for moisture conservation. The
methods of culture and irrigation in any particular case depend
largely upon the nature of the water supply. Where the head is
small the most economical use of the water will be by the furrow
system. A furrow is opened with a shovel plow or a light turning
plow, on either side of the row, throwing the dirt toward the mid-
dle. Water is then allowed to trickle slowly down these furrows.
Enough furrows should be irrigated at once so that the water will
run for fifteen to twenty minutes in each. As soon as the soil is
dry enough for tillage, a small cultivator with shovel teeth, or light
winged sweeps, are run once or twice in each row to cover the
moistened furrow and provide a surface mulch.

Where the head of water is large the middles between rows
should be but a little lower than the ridges which carry the plants,—
just high enough to prevent their being flooded. The rows should
here be long enough to allow time for the soil to absorb three or
four inches of water during its passage from one end of the row to
the other. After each irrigation the land should be lightly culti-
vated to prevent baking and excessive surface evaporation. This
should be continued until the vines cover the ground, after which
it is of course unnecessary.

HARVESTING

Where the yields are low and the acreage small, beans are fre-
quently picked by hand and threshed with a flail on a canvas
spread on the ground or upon a floor. Such a process of harvesting
is very laborious and expensive. Moreover, when the crop is har-
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vested in this manner it is usually very poorly cleaned and will
therefore be at a disadvantage when put on the market.

Where beans are grown on a commercial scale the \ines shotild
be cut and cocked as soon as the leaves wither, when the main crop
of pods is ripe. Here they remain until the stems are thoroughly
dry and brittle. This time varies from two to three weeks, accord-
ing to the weather and the nature of the vines. The plants may be
pulled by hand or cut with a hoe and thrown into windrows, but it
is more economical to use a bean harvester This consists of a sled
with a frame 15 to 18 inches high and wide enough to include be-
tween the runners two rows of beans. On the inner side of each
runner is a long knife set diagonally backward. The back ends of
the knn^es extend to within a few inches of each other. The knives
are set to run just below the surface and are kept sharp enough to
cut off the plants rather than drag them out by the roots. Five or
six inches above each knife diagonal bars or rods are set to roll the
cut vines toward the center. They are thus left in windrows of two
rows each, where they remain until put into cocks.

Cutters mounted on wheels, with a seat for the driver and
levers arranged to raise and lower the knives, are sold by imple-
ment dealers. These are more expensive, however, and are pro-
vided with a number of adjustable conveniences, but in the hands of
an ordinary driver frequently do no better work than the cheaper
form. One man is able to pile the beans on three to five acres a day,
according to the weight of the crop on the ground.

When the vines are thoroughly dry and brittle, they are ready
for threshing. Beans may be threshed in an ordinary grain thresher
by removing one-half to two-thirds of the concaves from the cylin-
der, but even with this precaution the high speed of the cylinders
(about 1100 revolutions per minute) causes the splitting of a con-
siderable number of the beans. It is much better to use a regular
bean thresher having three cylinders and running at a much lower
speed (280 to 350 revolutions per minute). When threshed by
machinery and especially by a regular bean thresher, the product
is clean and salable.

A small thresher with a capacity of about 600 pounds per hour
can be laid down in Arizona for approximately $75.00. This ma-
chine will require a two or three horse-power gasoline engine.
Larger sizes, threshing up to twenty-five hundred sacks per day,
can be obtained where beans are grown on a large scale. In the
Lima bean districts of California, threshing is done for the most
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part by itinerant machines. "These make a charge of about twenty-
live cents per hundred pounds for threshing. This charge pays for
hauling of beans from the field to the machine and labor of sacking;
in fact, all labor connected with threshing, except that of hauling
the threshed beans to storage."1 The harvesting season in Arizona
for beans planted July 10-25 will come in October and November
during the dry fall season. Under the climatic conditions usually
prevailing at this time an excellent quality of beans may be ob-
tained without the danger of injury by rain which is frequently
encountered in the bean growing districts of the more humid sec-
tions. The early crop of beans is harvested in late June and early
July.

\ IICI/DS

With an ample supply of water, good soil, and other conditions
favorable, beans and teparies should yield from 800 to 1100 pounds
per acre. However, 1500 to 2000 pounds per acre have been re-
ported from the Colorado Valley near Yuma. Under dry-farm
conditions yields of 450 to 700 pounds are commonly reported and
would, with economical farm management, be profitable, since at
three and a half cents a pound this would bring a gross income of
$15.75 to $24.50 per acre. The following tables of yields are pre-
sented in order to show in detail the productiveness and compara-
tive values of some of the more common varieties of beans and
teparies when grown under several different conditions of soil and
water supply.

Table VIII records the yields secured on the Experiment Sta-
tion testing grounds at Tucson during the summer of 1910, The
plots were small, too steep for successful irrigation and for the most
part on raw mesa soil very deficient in organic matter. The early
planting was clone in June, which threw the blooming of the beans
into July and early August when the temperature was too high for
setting a successful crop. The other plantings were from August
10 to 20, which was too late to allow beans to fully mature. More
than half of this crop was therefore destroyed by frost, On the
other hand, though giving light yields, the early plantings of tepa-
ries were able to set a fair crop during the hot weather and the
late plantings to mature their seeds before the frost.

1. G. W. Shaw and M &. yhorwin, The Production of Lima Beans: Cal, A#r
Exp. Sta. Bud. 224 (1911,, p. 219.
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TAHL1C Mil.—MELDS OF HlUNS AND TEPARIKS UNDER IRRIGATION AT
TUCSON, SUMMER Ol? 1910

Varieties of kidney beans

Tink
Bavon
Red Indian
] fan sen
Garavpala
Average of all other varieties. . .

Varieties of teparies

Yellow
White
Brown Speckled
Black

Average of all other varieties

Color t:>pe num-
bers included

15 16 17, 18
2a, 2b
3a, 3b, 29a, 29b
4a, 4b
5a, 5b, 6

Color type num-
bers included

7a,7b,7c,9a,9b,9c
12, 20
8a, 8b
13 numbers all
black or dark
brown.

Yield per
plot of

1-200 acre

0 91b
0 Sib
0.41b.
O.Slb.
0.71b
O. l lb .

Yield per
plot of

1-200 acre

2.91b.
2.31b.
2. Sib
4.21b.

2.71b.

Compara-
tive yield

expressed in
per cent ol
the average

53
48
23
44
40
14

Compara-
tive yield

expressed in
per cent ol
the average

167
185
139
236

151

The above table summarizes the results obtained from the aver-
ages of ninety-four separate plots. Some of these were larger than
1-200 acre and some slightly smaller. The yields were, however,
corrected to a uniform size in order to facilitate comparison.

Table IX gives the results of comparative tests of several va-
rieties of Indian beans, teparies and cowpeas and an assortment of
well known commercial varieties of lima beans. These tests* were
made in the fertile soil of the Colorado River bottom at Yuma
under ample irrigation. The spring, however, was late and cool and
although the plantings were made March 23-25, the blooming was
retarded and thrown over into the very hot weather of late May
and June. Under these conditions the limas were a total failure
and the yields of beans and cowpeas were very light and wholly
unprofitable. The White and Yellow teparies, on the other hand,
began blooming earlier and, partly for this reason and partly on
account of their being able to seed in the hot weather of June, a
heavy crop was produced on these two plots.

Table X gives yields from the plantings of beans and teparies
under irrigation at the Yuma Date Orchard during the summer of
1909. The seeds used were those harvested from the spring crop.
From this test the limas ami cowpeas were eliminated, six varieties
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of kidney beans and two of teparies, only, being planted. The
seeds were sown August 20. This proved too late for the beans, as
they were caught by frost before becoming fully mature. The
yields, therefore, were too uneven to be of value. The entire
six plots were therefore lumped together and averaged, which
amounted to only 1.2 pounds per plot or less than 250 pounds per
acre. The teparies, on the other hand, requiring a much shorter
time for growth and maturity, fully ripened a very heavy crop of
pods.

ix.—MEXDS OF BISXNS AND TJCPVRIRS U N D K R
AT YUMA, PI, \NTSD M \RCIl 23-25, 1909

Variety

Burpee's Bush lima
Kumerle Bush lima
Burpee's Improved l ima..
Fordhook's Bush lima. . . .
Henderson's Bush lima. .
Pink beans,
Bayou beans
Red Indian beans
Garaypata beans
Garaypata beans (yellow

eve)
Garaypata beans (pink

background)
Yellow tepary
White tepary.. .. ,
Cowpeas
Papago spotted cowpeas . .
Henderson's Bush lima..

Color type num-
bers included

Lima
Luna
Lima
Lima
Lima
15
9a 21)
3a' 3b
5a 5b 6

5a 5b 6

5a, 5b, 6
7a,71),7c,9a,9b,9c
12 20

Cowpeas
Lima

|

Yield per plot of
1-200 acre

Ylmost nothin^
Nothing
Nothing
Nothing
Almost nothing
1 1 Ib
1 ^ lh
D K lh
n o IK

0 Q Ih

1 81b.
6 8 Ib.

10 7 ]})
n & t i i

Almost nothing
Nothing

Compara-
tive' yield

expressed in
p<. reent of

the average

0
0
o
u
0

39
55
27
32
32

64

246
390

16
0
0

x.—YIELDS otf BEANS AND TEPARIES UNDICR IRRIGATION
AT YUMA, PLANTED AUGUST 20, 1909

Variety

Average of all
varieties o f
beans . . ......

Yellow tepary . . .

White tepary. . .

type
numbers
included

7a,7b,7c,
9a,9b,9c
12,20

Yield per
plot cal-
culated
to 1-200

acre

1 21b
ll'.Olb.

9.51b.

Compar-
ative

yield ex-
pressed
in per

cent of
average

19
151

131

Remarks

Fully matured before frost

Fully matured before frost.

The same varieties tested at the Yuma Date Orchard during
the spring of 1909, with the exception of the limas and with the
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addition of the Hansen bean, were again planted April 1-7, 1910, at
the same place. Table XI shows the results, where it may be noted
that the only successful crops were from the teparies.

XI.—YIELDS OF BEANS AND TEPARIES UNDER IRRIGATION AT

YUMA, PLANTED APRIL 1-7, 1910

Variety

Pink bean
Bayou bean
Red Indian bean
Garaypata bean
Garavpala bean
Garaypata bean
Hansen bean
Yellow tepary

White tepary
Cowpeas

Color type
numbera
included

15
2a 2b
3a 3b 29a 29b
Sa 5b 6a 6b
5a Sb 6a 6b
5a 5b 6a 6b

4a 4b
7a, 7b, 7c, 9a
9b,9c
12 20

Yield per plot
calculated to

1-200 acre

JSfotliin^
Almost nothinsr
A-lmost nothinsf
T^Tothinc'

Sib
1 Olb
Almost nothing
15 51b

10 9 Ib
Almost nothing

Compar-
ative

yield ex-
pressed
in per
cent of
average

o
o
(Y

n
7

14
n

224

155
0

The foregoing results are all from small plot tests. Table XII,
following, is based upon the yields of large commercial field plant-
ings on the farm of E. L. Crane, below Yuma, and in the Colorado
River bottoms. Planting was done in early spring, the soil was of
good quality and the irrigation ample. On this farm Pink beans
have proven very productive, but even here the highest acre yields
were from the White teparies.

TABUS XII.—YIELDS OF BEANS AND TEPARIES UNDER IRRIGATION AT

YUMA, SPRING OF 1911

Variety

\Vhite teparies . ...
Yellow teparies
Pink beans

Color
type

numbers
included

12
7a, 7b, 7c
15

Yield
per
acre

1500 Ib
940 Ib.

1060 Ib.

Compar-
ative

yield ex-
pressed in
percent of

average

129
81
91

Remarks

Weighed 94 Ibs per sack
Weighed 94 Ibs. per sack
Weighed 83 Ibs. per sack

Table XIII gives the comparative yields on the Experiment
Station Dry-farm at McNeal in Sulphur Springs Valley, in 1909.

TABLE XIII.—YIELDS OF BEANS UNDER DRY-FARMING AT MCNEAL, 1909

Variety

Pink beans
Yellow teparies
Red Indian beans
Hansen beans ,

Yield
per
acre

496 Ib.
457 Ib.
161 Ib.
126 Ib.

Comparative
yield

expressed in
percent of

average
160
144
52
41
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Tables XIV and XV record the yields of five varieties of beans
and teparies on the Dry-farm at McNeal, in 1910, on light and
heavy soils respectively. The yields of the bean plots 011 both soils
were entirely unsatisfactory, but at prevailing prices the teparies
would have yielded $11.50 to $18.50 per acre.

TABLE XIV.—YIELDS OF BEANS AND TEPARIES UNDER DRY-FARMING AT

MCNEAL, 1910, ON LIGHT SANDY SOIL

Variety

Yellow teparies . .
W^hite teparies
Red Indian beans
Hansen beans

Color
type

numbers
included

15
7a, 7b, 7c
12
3
4

Yield per acre

Complete failure
232 Ib.
296 11).
64 Ib.
88 Ib.

Comparative
yield

expressed in
percent of
tli© average

0
171
218

47
65

TABLE XV.—YIELDS OF BEANS AND TEPARIES UNDER DRY-FARMING AT

, 1910, ON HEAVY SOIL

Variety

Pink beans
Pink beans
Yellow teparies ,
Yellow teparies . . . . . . .
MThite teparies
Red Indian beans
Hansen beans

Color
type

numbers
included

15
15
7«i, 7b, 7c
7a, 7b, 7c
12
3
4

Yield
per
acre

6411).
841b

160 Ib
37011).
248 11)
17511).
10411).

Comparative
yield

expressed in
percent of
the average

37
49
93

215
144
102
60

With supplemental irrigation amounting to four inches in depth
on the Dry-farm at McNeal, teparies produced as much as 732 Ibs.
per acre, which is a very satisfactory yield. The most productive
plot of beans in the same series gave only 232 Ibs. (Table XVI).
The water for supplemental irrigation was supplied to the soil in
furrows at intervals during the previous winter and spring by
means of a windmill. After each application, the damp soil in the
furrows was covered with the plow in order to conserve the moist-
ure to the greatest possible extent.

TABLE xvi.—YIELDS OF BEANS AND TEPARIES UNDER DRY-FARMING
AT MCNEAL, 1910, WITH SUPPLEMENTAL IRRIGATION

AMOUNTING TO 4 INCHES

Variety

Pink beans . . .
Pink beans . . .
Yellow teparie
Hansen bean.

ss

Color type
number
included

15
15

7a, 7b, 7c
4

Yield
per
aero
132
232
732
113

Comparative yield
expressed in per-
cent of average

44
77

242
37
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Tables XVII and XVIII give the yields of beans and teparies
on raw mesa land at Tucson during the summer of 1911. The
beans yielded from 38 to 501 Ibs. per acre, with an average for the
nine plots of 180 Ibs. The earlier plantings were a total failure
and the results from the late plantings, though much better, were
unsatisfactory from a commercial standpoint. These low yields
were partly due to the fact that just as the beans were beginning
to bloom the pumping plant got out of order, causing all plots to
suffer badly from drought. All varieties of beans apparently suf-
fered much more severely than the teparies. Another apparent
cause of the failure of the bean crop was that even July 3 proved a
little too early for planting during this season. The first and nor-
mal crop of buds, formed about August 20, were aborted by the hot
weather. The second crop, which is always lighter, came Septem-
ber 1-15 and set pods readily, but they were not sufficient in number
to give more than a very small yield. Beans on neighboring and
similar soil but not included in this experiment, which were planted
about ten days later, came into their normal blooming season about
September 1. Here there was a heavy crop of pods set, far in
excess of the earlier planting. The exact comparative yield cannot
be given, due to the crop having been gathered as green snap beans.

TABLE xvn.—YIELDS OF BEANS UNDER IRRIGATION AT TUCSON, SUMMER
OF 1911

Variety

Bayou
Red Indian
Hansen
Garaypata
Garaypata . . . .
Garavpata
Pink
Pink
Pink

Average

Color
type

numbers
include'!

2
3
4
5
5
6

15
15
17

Date
planted

July 3
July 3
Tulv 3
Tune 26
Tulv 3
July 3
June 28
fulv 3
July 3

. . . .

Yield
per
acra

pounds

113
239
501
38

129
269
115
150
64

180

Comparative
Yield ex-
pressed in

percent of av-
erage for the
whole season

63
133
278
21
72

149
64
83
36
100

The tepary plots varied in their yields from 89 to 1223 pounds
per acre and gave an average of 715 pounds per acre. There were
thirty-one plots, including nineteen varieties. This yield is rather
low, but it may be noted that it is almost exactly four times that of
the average yield of beans grown under the same conditions.
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XVIII.—YIELDS OF TEPARIES UNDER IRRIGATION AT TUCSON,
SUMMER OF 1911

Description

Fla.t yellow
Yellow
Yellow
Brown spotted
Brown spotted . . . .
Yellow
Terra cotta
Yellow buff
Yellow buff
White
White
White
White
Dark brown
Dark brown . . . .
Dark brown
Speckled clay
White
Black
Black
Clay
Clay
Clay
Clay
Flat yellow
Flat yellow
Clay
Clay
Brown
Brown
Black

Average

Color
type

num-
bers

in-
cluded

1
7
7
8
8
9

10
11
11
12
12
12
12
13
13
14
19
20
23
23
25
25
28
28
49
49
51
54
55
55
57

Date
planted

July 3
June 23
Jttlv 3
June 28
July 3
July 3
July 3
June 28
July 3
June 17
June 23
June 26
July 3
June 28
July 3
July 3
July 3
July 3
June 28
July 3
June 28
July 3
June 28
July 3
June 28
July 3
July 3
July 3
June 28
Tuly 3
June 28

Yield
per

acre,
pound^

746
976
970

1223
627
474
418
998
773
713
575
661
553
5S2

1072
89

761
754
908
729
766
946
524
850
930
5R8
594
679
176
588

1030

715

Comparative
yield ex-

pressed in per
cent of aver-

age of all
numbers for
whole .season

104
136
135
171
87
66
58

139
108
99
80
92
77
81

149
12

106
105
127
102
107
132
73

118
130
82
83
95
24
82

144

100

All of the experiments carried on at McNeal were under the
direction of Professor R. W. Clothier of the Arizona Station. The
reports of the tests at Yuma were from data furnished by Director
R. H. Forbes and Mr. E. L. Crane.

MARKETS AND PRICES

For some years to come the local markets will probably absorb
all of the beans or teparies produced within the State, Large quan-
tities of Navy beans from the East and Navy and Pink beans from
California and Sonora are imported annually. Not more than 25
percent of the beans retailed in the city of Tucson are grown in
Arizona. For these reasons there is little danger that the prices
of this food staple will be lowered by local over-supply. The cur-
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rent retail prices for normal times range from 6 to 8j4 cents per
pound and wholesale prices from 3j^> to 4T/2 cents. War conditions
have, however, materially increased these figures and it will prob-
ably be several years before they again reach the normal level.
This crop is not subject to temporary local glutting of the market
as is the case with such perishable products as vegetables and fruits.
When prices are low or the demand is locally satisfied, the farmer
can hold his beans without loss or deterioration in quality. Any
surplus, moreover, can be absorbed by the general markets outside
of the State. The mean average wholesale price of beans on the
Chicago market for the five years previous to the war has been 3J^
cents per pound and on the San Francisco market 4 cents per pound.
Using the minimum value of 3j/2 cents per pound, a yield of 450
pounds of dry shell beans would bring a gross income of $15.75 per
acre. This is probably as low as would be profitable with ordinary
dry-farming methods. However, beans have sold for not less than
6J/2 to 7 cents in the Sulphur Spring Valley every year since dry-
farming operations have been undertaken by this Station in that
section. If these high prices continue, much lower yields will
probably be profitable, since a gross income of $15.00 per acre could
be derived from as little as 250 pounds. When irrigation is prac-
ticed, especially from pumped water, much higher yields would be
necessary on account of the greater expense. Under irrigation
yields of less than 750 to 800 pounds per acre would probably be
unprofitable.

BREEDING Otf TEPARY BEANS

In the tepary bean breeding plot for 1913, 105 plant rows were
grown. Each row was from the seed of a single plant-selection of
the previous year (See 23rd Ann. Rpt. p. 683.) The whole block
made up ,923 acres and yielded 1616 pounds of threshed and cleaned
seed. This equals a rate of 1750 pounds dry shelled beans per acre.
In harvesting, the vines were cut a little below the surface of the
ground. After thoroughly drying and just before threshing, the
vines from each plant-row were weighed separately. This gave
•data for determining the relative proportion of vine and seed in
•each race. The average for all races was 35 percent dry cleaned
seed. In this respect, as well as in time of maturity, habit of
growth, and in productivity, the different plant-rows exhibited
marked contrasts. This is well shown in the following table, which
.gives the yields of seed and dry vines from five consecutive rows.
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vlC XIX. — COM. i > \ R \ U l \ C OL? I>I !)U,Ri:r, PL \ N I - R O \ \ S OF 'I F l > \R1P.S

Selec-
tion No

48
49
51
54
55

No. of
Plants

47
39
40
41
42

Actual weight
of vines before

threshing
10

65.0
40 0
39 5
53 0
49 0

Dry
Seeds

Ib.

21 69
3 19

14 44
17 19
19 19

Ratio Seed
to total

mature plant

33 percent
8

37
32
39

Comparat ive Melds
calculated to the

product of 100 plants

Vines
only

90 Ib
94 "
63 "
87 "
73 "

Cleaned
Seeds

461h
8 "

36 "
42 "
46 "

In looking over this table we see that, under the husbandry of
the Indians, the tepary has not varied in morphological characters
alone. Even the apparently uniform white variety is a mixture of
many races which differ strikingly in their economic values. Maxi-
mum yields of this crop can therefore only be attained when we
have sifted out those strains and planted in pure cultures the best
and most productive of them.

Seventeen pure races of tepary beans grown at the Yuma Date
Orchard in 1914 occupied 1.02 acres of ground and gave an actual
total yield of 1846 pounds of cleaned beans, an average yield per
acre of 1810 pounds. The highest yield, 2526 pounds per acre, was
made by race No. 48. Seeds of several of the most promising races
have been kept separate and sold as pure races to farmers who
desired growing them for seed. Two hundred and forty-eight
pounds of the seed of pure race No. 17 were furnished to the Ex-
tension Service, which in turn placed them in the hands of its co-
operative seed breeders throughout the State. Those desiring seed
of this variety may write to the Agricultural Extension Service,
Tucson, Arizona, for a list of farmers who have grown it this year.

During the summer of 1915 this same series was repeated.
Eighty-seven-hundredths of an acre yielded 1050 pounds. This
equals a yield of 1214 pounds per acre. The yields, though mark-
edly lower than the exceedingly flattering production of the pre-
ceding season, were still high enough to maintain the tepary among
the list of promising summer catch crops so long as a price of 2«)4
to 3 cents per pound can be secured.

In the summer of 1917, forty acres of pure race No. 17 were
grown by Mr. Squire Monroe at Somerton, Arizona. In addition
to being a very high-yielding strain, this race is characterized by
the fact that in a large percentage of the seedling the first aerial
leaves are in a whorl of three or more instead of the usual single
pair.
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THE TEPARY BEAN AS A HAY PI<ANT

The tepary has shown itself to be a promising orchard cover
crop and hay plant. This was first suggested by the luxuriant
growth of these beans in situations having an ample moisture sup-
ply and by the fact that the vines are so relished by rodents such
as jackrabbits and gophers. In several cases they are reported to
have completely destroyed fields of teparies, while those of pink beans
and other crops alongside were comparatively unharmed.

In the summer of 1913 a small plot (.055 acre) was sown
broadcast to tepary beans at the rate of 60 pounds per acre. Thev
were planted August 6 and harvested October 31, when they cov-
ered the ground in a dense mat about 20 inches deep. The total
yield was 340 pounds of air dry hay, which is equivalent to about
Zl/% tons per acre. Cattle eat the tepary hay readily and thrive
upon it. Though horses can be taught to eat it, they dislike it at
first.

In 1914 teparies were sown broadcast on the Experiment Sta-
tion farm at Yuma in order again to test their value as a hay or
green manure crop. Sown at the rate of 60 pounds per acre in
July and harvested in the latter part of October, they yielded, on a
two-acre plot, air dry hay at the rate of 5075 pounds to the acre,

In the fall of 1914 fifteen pounds of wild tepary seed were se-
cured from the locality south of the Santa Rosa Mountains near
the Mexican border, which was visited by the writer in November,
1914 (see Twenty-fifth Ann. Rept, p. 346). These seeds were
planted in field plots at the Yuma Date Orchard for comparison
with the domesticated form as a hay crop.

The following table shows the details of this experiment:

XX. — COMPARISON OP VARIKTIKS Otf TlU* VRY

tOR HAY, 1915

NS AND COWPIUS

Variety

Tcparics, pure nice No 17
Mixed yellow, brown and black teparies .
Wild
Pure race No. 17
Wild
Mixed yellow, brown and black teparies . .
Whippoorwill cowpeas . . .
Teparies, pure race No. 17

Area
of

Plot
(acre)

19
.10
05

.05

.10

.10
10

.19

Yield, air
drv hay

(pounds)

1 137
744
254
488
618
838
596

1,310

Yield, air-
dry hay,
(pounds

per acre)

5,882
7,440
5080
9,760
6,180
8,380
5,960
6,795

This test indicates that as hay plants tepary beans are equal
to or superior to cowpeas in productivity. Moreover, since the
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vines are much finer, the hay cures more quickly, is handled more
easily, and is of better quality than cowpea hay.

The food value of tepary bean hay is about equal to that of
alfalfa. The following table, taken from analyses by C. N. Catlin,
compares the food constituents in representative samples of these
two crops grown during the summer of 1913.

XXI—COMPOSITION OL^ \Iyt \Li\V VND TCP \RY TttUN II VV

(water-free substance)

Tepary hay . . .
Alfalfa hay. ..

Ash

10 52
8 06

Crude
protein

14 45
14 25

Ether extract
(Pats, oils, etc )

3 19
2 42

Crude
fiber

24 53
28 57

Carbohydrate
(Starch, augur,

etc )

47 31
42 17

Neither hogs nor poultry will eat tepary beans raw, but if they
are cooked they are eaten readily. It is suggested therefore that
this crop may be used as a source of protein in balancing the ration
of poultry or hogs fed on milo or Kafir corn in dry-farming sections.

SUMMARY

The peculiar climatic conditions of the semi-arid, sub-tropical
Southwest are most favorable, usually, only to the varieties of crop
plants which have been long grown in the region, or in similar
regions.

Among the Indians of the Southwest may be found varieties of
corn, beans, and squashes that have been grown within the present
confines of Arizona for hundreds or perhaps thousands of years.
Centuries of adaptation have therefore produced types well suited
to withstand the extremes of heat and drought to which the climate
often exposes them.

Native grown beans, the subject of this bulletin, are among the
most successful of these acclimated crops.

Two different types of beans have been collected from the In-
dians of southern Arizona, recognized by them as distinct and com-
monly known by the Mexican names, "Frijoles" and "Teparies."

Botanical study has established the fact that these two types
are different species. Frijoles belong to the group of common kid-
ney beans (Phascolus vulgans, Linn) ; while Teparies, heretofore
unrecognized in horticultural literature and unknown to botanists
except as a wild species, belong to that large and variable group
described by Gray as Phascolus acutifolius.



SOUTHWESTERN BEANS AND TEPARIES 55

Frijoles, now grown in the Southwest, are probably descend-
ants of varieties introduced by the early Spanish missionaries.
Twenty-three distinct varieties have been tested at this Station,
among the most promising of which may be mentioned the Pink
bean (color type 15), the Bayou (color types 2a, 2b), the Hansen
(color types 4a, 4b), the Garaypata (color types 5, 6), and the Red
Indian (color types 3a, 3b).

Teparies, also grown by southwestern Indians, were prob-
ably not domesticated from the type form of Phaseolus acutifolms
A. Gray, but from a larger, more robust, broad leaved variety of the
species such as was collected by Wright in a valley of Sonora as
early as 1854, and described by Gray as distinct, but left unnamed
by him probably on account of lack of material, which is now
abundantly available.

The Tepary (Phaseolus acutifolins A. Gray) is therefore added
to the list of species of beans used as esculents and it is suggested
that this form be called Phaseolus acutifolins var. latifolius.

The Tepary wras domesticated from wild plants growing in the
canyons of the southwestern United States and northern Mexico by
prehistoric Indian races. Being variable in the wild state it has
responded during domestication by the production of many varie-
ties. Forty-seven distinct types have been isolated and grown at
this Station. Among the most promising sorts may be mentioned
the White tepary (color type 12), the Yellow tepary (color types
7a, 7b, 7c, 9a, 9b, 9c), and the Brown Speckled tepary (color types
8a, 8b).

In the Southwest, by both irrigation and dry-farming methods
of culture, these native grown beans yield excellent crops,—from
450-700 pounds per acre by dry-farming to 800-1500 pounds under
irrigation. Under all conditions, however, teparies have outyielded
frijoles, and in nine experiments herein reported, where these two
crops have been compared, have averaged four times the produc-
tiveness of frijole beans.

The Tepary bean offers considerable promise as a hay plant
and orchard cover crop in irrigated sections or in regions having a
moderately humid climate.

The Tepary is therefore recommended to the attention of
southwestern farmers, (1) as the variety of bean best adapted to
an exacting climate, and (2) as a probable money crop available
both to irrigators and to dry-farmers.


