
Alternative Crops

Item Type Article

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

Journal Arizona Land and People

Rights Copyright © Arizona Board of Regents. The University of Arizona.

Download date 24/05/2023 20:02:47

Link to Item http://hdl.handle.net/10150/295525

http://hdl.handle.net/10150/295525


ALTERNATIVE CROPS

"The greatest ser-
vice which can be

rendered any coun-
try is to add a useful
plant to its culture,
especially a bread

grain."
-Thomas Jefferson

Wildwheat
Thomas, Jefferson was a man of vision.
Today's reality is of large capital invest-
ment changing the face of agriculture
and indeed the whole planet. Mass pro-
duction in agriculture has brought the
dependance on "The Big Three" -
Wheat, Corn, and Rice. The three grains
account for 40 percent of the world's
food. Of the more than 200,000 higher
plant species a mere 50 species pro-
duce 99 percent of our food! Research
at the UA College of Agriculture is in-
vblved in broadening our crop base,
especially in arid climates.

One recently developed, though yet
little -known, plant with immense po-
tential is a variety of salt grass of the
genus Distichlis and is trademarked
WildWheat. The plant belongs to the
Poaceae, like wheat and barley. Bread
made from WildWheat flour is not sig-
nificantly different from whole wheat
bread with respect to flavor, texture,
appearance or overall preference. Inter-
estingly, a mixture of WildWheat and
whole wheat was significantly preferred
over either alone.

The WildWheat grain has a nut -like
flavor and some of its nutritional
characteristics are superior to those of
wheat: higher fiber, balanced amino
acids, "low" salt content, very low in
mineral- trapping phytates, and the
grains lack a potentially allergenic
protein -gluten -present in wheat.

The WildWheat plant (patents pending)
grows well in hot arid climates, but its
most striking feature is its ability to
show increased growth in heavy, saline
soils. It will grow well if irrigated with
full- strength sea water under hot,
arid conditions. Related varieties of
Distichlis are being used successfully
as forages. .

A variety of Distichlis grown in tissue
culture has become an object of bio-
chemical and molecular biology studies
into the mechanism of salt -tolerance.
These studies are designed to trace and
explain the series of events that link the
perception of stress with the induction
of genes, and the expression of altered
biochemical pathways which enable
this plant to thrive under conditions that
inevitably eradicate most of the pres-
ently available crops.

Most significantly these studies may
yield critical information allowing us to
understand exactly which and how
many genes are involved in salt toler-
ance, how they operate, and what their
effect will be after gene transfer into a
crop species that is not salt tolerant.

Dr. Hans J. Bohnert
Department of Biochemistry
Dr. Nicholas Yensen

Agave

Frequent travelers between Tucson and
Phoenix are noticing some new scen-
ery. Row upon row of symmetrically
spaced rosettes dot the field adjacent to
the interstate at the Marana Agricultural
Center. These are agaves under cultiva-
tion -and apart from a field plot
established in Phoenix a number of
years ago by Dr. Howard Gentry -the
first attempt at agave cultivation in
Arizona using modern agricultural
technology.

Agave is a multi -use crop in many loca-
tions worldwide. Grown for cordage
fiber in Africa, medicinal steroids in
India, for quality paper production in
Brazil; and of course for tequila produc-
tion in Mexico, these desert succulents
hold promise for Arizona agriculture.

Cultivating agave at the Marana
Agricultural Center near Tucson.

L. G. KETCHI

A second agave field has occupied sev-
eral acres of City of Tucson former farm
land in Avra Valley for seven years. The
Avra Valley agaves haven't received a
drop of irrigation water in those seven
years, and are thriving. One agave spe-
cies at Marana, with a few supplemental
irrigations, produced specimens which
weighed nearly 800 pounds in the same
time period. Data on growth rate,
steroid and fiber production are being
gathered on these plants.

While the Marana field is conspicuous,
one has to be observant to notice the
dagger -tipped agave leaves above the
abundant stand of seeded range grasses
at Avra Valley. This location is designed
to yield a man -made simulation of the
agave -grass climax vegetation thought
to have existed in Arizona in the past. A
similar agave -range grass "symbiosis"



has been established on several acres in
a remote corner of the Page Range Agri-
cultural Center. These fields are part of a
long term study on the cooperative co-
existance of plants which may help
serve to invigorate our ranges and to
stabilize fragile desert soils.

Stress tolerant, agaves can be managed
as a low input perennial under cultiva-
tion. Our present studies are also
designed to determine whether agave
can be grown in areas where conven-
tional crops such as cotton are no longer
profitable.

Dr. Robert G. McDaniel
Department of Plant Sciences

Gumweed
Gumweed is another promising new
"industrial" crop for arid areas. Gum -
weed consists primarily of diterpenoid
resin acids similar to those in pine wood
rosin. Rosin is used in the manufacture
of inks, paper sizing, adhesives, and
tackifiers.

Production of resin acids from U.S. for-
ests has declined steadily in recent
years. The labor costs of obtaining gum
rosin from living trees have become
prohibitive while the supply of old pine
stumps for extracting wood rosin has
nearly become exhausted. In less than
30 years the U.S. has gone from the
world leader in rosin production (more
than one billion pounds annually) to be-
coming the world's leading importer of
gum and wood rosins.

The domestication of gumweed seeks
to recapture a portion of the resin mar-
ket lost to overseas producers, while
providing a new crop for Arizona
growers. Gumweed offers potential high
returns per unit input of water, since
their industrial products have a much
higher value than food or fiber.

The development of such new industrial
crops will require the coordination and
cooperation of both the manufacturing
and agricultural sectors. In the cases of
both gumweed and guayule, industrial
investment in a local extraction facility
will be required to provide a market for
the grower.

Gumweed is one promising "industrial crop."

S. P. McLAUGHLIN

Agronomic studies have shown that
gumweed grown at the Office of Arid
Lands Studies' Bioresources Facility
yields up to 1,050 pounds of resin per
acre with 26 inches of applied water.
Resin yields will have to be improved
somewhat for gumweed resin to be-
come competitive with imported wood
rosin.

Recent studies have focused on the vari-
ation in resin yield and other important
agronomic characters. Much of this vari-
ation has been shown to have a genetic
basis. Collections with the best potential
for resin yield, biomass production, and
drought tolerance have been identified
and crossbred. Their progeny, along
with new collections from the wild, are
being grown and evaluated at the Bio-
resources Research Facility.

Dr. Steven R McLaughlin
Office of Arid Lands Studies
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Alternative Vegetables
The New Vegetable Demonstration
Garden at the Yuma Valley Agricultural
Center provides an opportunity for
growers, extension agents, farm person-
nel and researchers to see a few
varieties of vegetables currently not
(widely) grown in Arizona. The vegeta-
bles were selected for their uniqueness,
adaptability, horticultural potential and
availability. New Vegetable Demonstra-
tion Gardens will also be established at
the Yuma -Mesa and Maricopa Agri-
cultural Centers this spring.

The fall garden consists of 22 kinds and
varieties of vegetables, mostly Euro-
pean and Asian cultivars, currently
grown on limited acreage. Due to in-
creasing grower interest and demand
for specialty crops several varieties of
Chinese cabbage (napa, michili and pak
choy), chicory (radicchio and green,
non -forcing) and non -heading lettuce
varieties were included. In the future,
we will try to include representative
cultivars of those vegetables that are not
only currently popular in salad bars and
specialty shops but also new untried
vegetables with no current market or
some that may have been "tradi-
tionally" produced in other areas of the
country.

The selections for the spring garden in-
clude cowpeas, pepino, naranjilla,
kiwano, and yacon and Apios amer-
icana. Cowpeas are used as dry beans
(blackeye pea typés) or as a fresh vege-
table (crowder or cream types) and
have been traditionally a "southern"
crop. Cowpeas are a heat and drought
tolerant legume with a high protein con-
tent; the crop has additional potential as
a forage, green manure or intercrop.

Pepino dulce or melon pear is a rela-
tively new crop related to tomatoes and
peppers. The fruit is about 6 inches long
and 3 inches in diameter with a yellow
flesh and a flavor that has been de-
scribed as a "cross between a
honeydew melon and strawberry." Lulo,
or naranjillo, is similar to pepino dulce
but is a perennial crop.
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Tepary beans.

Kiwano is also known as the African
horned cucumber; it is currently pro-
duced commercially in New Zealand. It
is related to and used like our common
cucumber but the appearance and fla-
vor are somewhat different.

Yacon is an edible enlarged root in the
sunflower family and is similar in ap-
pearance to Jerusalem artichoke or
jicama. The flesh of the root is very
juicy, crunchy and mildly sweet and can
be eaten raw or cooked.

Apios americana has recently been eval-
uated as a potential food crop. It is a
viney legume that produces sweet
starchy tubers and seeds. Although it
prefers waterlogged acidic soils, it is
heat tolerant and may be adaptable.

These crops represent only a few of
many potential new vegetables for
Arizona. If any of the plants show
potential for commercial production in
Arizona and there is sufficient grower
interest, more in depth research may
be warranted.

Dr. John McGrady
Department of Plant Sciences

Tepary Bean

At the 1912 International Dry Farm
Congress held in Canada, our Arizona
native tepary bean received special
honor for its flavor and reliability of
yield under rain -watered conditions. As
irrigation became predominant, interest
waned in this hardy, arid- adapted
legume. In recent years the need to de-
velop alternative crops using minimal
water has stimulated renewed interest
in this Sonoran desert legume.

Teparies have a unique appealing flavor.
Their cooking time is longer than that
for pinto beans, but a variety of nutri-
tions and savory culinary creations can
be prepared with them. While they
show some deficiencies in certain nu-
trients typical of the legume family, the
quality and quantity of their protein,
mineral and vitamin contents rival
those of commercially available beans.

In a well developed country such as the
United States, where reliance on local
food production is unnecessary, the
nutritional significance of a decline in
tepary use has little impact. However, if

teparies were to be introduced into
lesser developed areas of the world suit-
able to their culture, their nutritional
significance might possibly be mea-
sured by the difference between
adequate legume procurement or crop
failure.

To assess acceptability of teparies in
African and Middle Eastern regions, tra-
ditional Nigerian and Saudi Arabian
foodstuffs were formulated with tepa-
ries substituted for beans commonly
used in these regions. Sensory evalua-
tion of these food products by students
native to the area of recipe origin indi-
cated the dishes to be moderately to
highly acceptable.

These results suggest an opportunity to
introduce tepary beans in those areas of
unreliable food supply. Although no
barrier to use of this species in African/
Middle Eastern food supplies has been
found, its incorporation within these
cultures must await further nutritional
evaluation.

Dr. James W. Berry
Department of Nutrition and
Food Science


