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Jojoba— An Alternative Agriculture
in the Caribbean Area

Ralph C. Cutting, Jr.
R.C. Cutting & Co.
P.O. Box 273, Belmont, MA 02178

The need for a substitute for sperm whale ocil and for a
lubricant to replace depleting fossil fuel reserves has been a
strong incentive for the development of jojoba, a plant native
to the southwestern U.S. and northern Mexico. Its populariry
now is based upon its ability to grow in soils of marginal fer-
tility, needs lictle warer, withstands salinity and seems not to
need fertilizers and chemical treatments. Jojoba can be grown,
bur can we afford to produce a ctop? How much will it cost to
produce? What will it yicld? What will it sell for once produc-
tion increases? These are major questions. Continuing tesearch
is needed o determine oprimum plant spacing, male-to-

female ratios, ferrilization, weed-disease-insect control, culti-
vation and harvesting rechniques. Answers to these questions
wake rime and conrinuing genetic breeding must be done
before consistently high yielding can be expected. The cost of
producing jojoba appears to be economically feasible now,
based upon existing knowledge. Plantations now need to be
developed on large cnough scales to demonsirate jojoba grow-
ing feasibility. This system will provide a basis for establishing
this industry in the Caribbean when the need for raw materials
becomes acute.

JOJOBA: What is it?

A 45-ron 75-foor long spetm whale and a desert bush share a
natural miracle: both produce highly prized unsaturated oils thar
have a multitude of industrial and consumer product uses. But
because the hunted leviathan is an endangered species, its oil
cannot be imported into the United States. Actually jojoba is a
better natural substiture. An acre of jojoba could replace the oil
taken from 30 sperm whales.

Jojoba (pronounced ho'bo"ba) is a shrub of the Sonoran
Desert that has recently teceived widespread attention. Iis
almond-shaped seeds contain an oil for which many uses have
been suggested. Much of the popular attention jojoba has re-
ceived is due to the fact thar jojoba can be substituted for sperrn
whale oil.

An impotrant industty based on urilization of jojoba is now
ptesent in the southwestern U.S., Mexico and Israel. New ex-
petimental plantations exist in Brazil, Argentina, Spain, India,
Pataguay, Chile, West Australia, Iraly and Sudan. Two factoss
point optimistically roward a successful jojoba industry:

1. Excensive stands of jojoba exist throughour the sourhwest-
ern U.S. and northern Mexico in numerous suitable loca-
tions with 2 minimum of irrigation.

2. A wealth of scientific literarure and laborarory tests indicare
considerable potential for a variety of jojoba products.

General Information

The native habitat of jojoba is in the Sonoran Deserc of
Atizona, California, and Mexico covering 100,000 square miles
between latitudes 25 degrees and 31 degrees North. Extended,
this area would be in the Bahamas and Southern Florida. There
are many populations varying from a few individuals to several
hundred per acte, and some populations where millions of in-
dividual plants occut. In the Sonoran Desert this dioecious (male
and female flowers occur on separate plants) evergreen shrub
generally occupies elevations between 2,000 and 4,000 feet.
However, in Baja, California and some locations in Sonora it oc-
curs ar sea level. Rainfall throughour its range is 5” to 18" annual-
ly. Temperatutes range from highs of 115°F. to lows of 15°F .,
but seedlings ate sensitive to frosts. Jojoba is considered an im-
portant year-tound forage plant for many deserr animals. Ir is also
excellent browse for game and livesteck, and the seeds are ucil-
ized by bitds and rodents. However, seed meal is highly toxic ro
humans and most animals unless detoxified.
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Potential Uses

The oil is acrually a liquid wax made of straighr-chain acids and
alcohols thar are difficult and expensive to artifically produee.

Small manufacturets are using all they can lay their hands on to
produce high-priced cosmerics like moisrurizers, conditioners,
shampoos, sun screens, and after-shave lotion.

In its solid stare, jojoba oil can be a cheaper replacement for
carnauba wax, beeswax, and other plant-derived waxes now sell-
ing for up to $2 per pound. This shorter term market is a billion
dollar one itself; imports of earnauba and beeswax to consuming
nations rotal 20,000 tons.

Sperm whale oil used to be the best natural, high-pressure lubri-
canc available, bur now jojoba can tolerate higher tensions wirhout
breaking down and is fasrer migraring. It requires little or no refin-
ing and is easily sulfurized inro lubricancs for auto transmissions,
heavy machine pars, and even artificial hearts. As a crankcase ad-
ditive, some vehicles have increased gas mileage by 13%.

Solid jojoba wax is almost identical to polyethylene and can be
mixed with it for cheaper manufacturing of perrochemical-based
plasrics. Other uses include detergents, auro and floor waxes, inks,
carbon ribbon coatings, candles, linoleum, varnish, protective
coatings on fruit and paper conrainers, and sizing for yard goods.

One pharmaceurical manufacturer uses jojoba oil as an ex-
cellenr antifoaming agent in the production of penicillin and in
the making of rerracycline. Even the oil exrracted meal has value
as an animal feed supplement, yielding 20-30% protein and asa
high-nitrogen fertilizer.

Economics

Toral production figures for 1984 are nor currently available
but should exceed 500,000 pounds of vil . . . nowhere enocugh to
meet demands from cosmeric firms, small oil companies, and
larger corporarions doing industiial research and producrion.
However, pricing for jojoba oil is running ar $40-$50 per gallon in
35 gallon drums and during this most recent season seed pricing
remains high ac $5-$7 per pound. It rakes about 2% pounds of
seed to make one pound of oil using current merhods of exrrac-
tion. There are 7.2 pounds of oil to the gallon. Thus, jojoba oil
selling for $6-$8 per pound makes jojoba the highest priced
agriculrural product in rhe world with rhe exception of opium
and marijuana.

Current research shows rhat an acre of plantation jojoba can
produce up o 3,750 pounds of seed when the plants have



reached maturity. Therefote, if you had just one acre producing
only 3,000 pounds it would gross $9,000 to $16,500 in existing
dollars. That is exciting to growets! But let’s be realistic and
understand that forecasts by expects for 1990 estimarte four
million pounds of jojoba oil to be available, and economists
believe that prieing for seed and oil must drop due to rhis in-
creased supply and thar oil will sell for $1.50-$3.00 pet pound by
the mid-1990's. Their predictions are based upon late '70’s dollars
and don’t counr on inflation. If we assume $1.05 per pound for
jojoba seed in 1990 and a yield of 3,000 pounds per acre, the
gtoss profir per acte would be over $3,150 which is very high
when compared to other cash crops.

Long-Term Investment

An invesrment in the planting of jojoba must be consideted as
a long-term proposition. Forecasts show that an acre of jojoba
should return $1,125 gross cash yield in the fifth year, gradually
increasing to just over $3,150 in the tenth year. We are assuming
750 producing females per acte, each averaging four pounds of
ptoduction in the tenth yeat. Realistically, there should be no
ptoduerion during the first four yeats, with plant yield in the
sixth year averaging one pound and increasing to four pounds by
the tenth year.

Jojoba: How to Grow It

Thete are many unanswered questions tegarding jojoba's
domestication as a monoculcure crop. Anyone deciding to grow
jojoba should do so with a cleat understanding of the tisks in-
volved. In fact, all commercial plants should be consideted
reseatch projects. Much agricultural research is needed to deter-
mine aspects of jojoba cultivation such as spacing, male-to-female
ratios, disease and insect control techniques, conteol chemicals,
water requirements, fertilizer requirements, tissue culture
methods, and sex identification characters. Further, many of
these aspects will vaty depending on local temperature, precipita-
tion, and soil type. The following comments and suggestions for
growing jojoba ate based on dara obtained from fatmers and
published sources.

Land Preparation

In narute, jojoba usually is restricted to well-drained, coatse
mixtures of gravel and clay desert soils. Thus, most well-drained
soils should be suitable for jojoba cultivation. The amount of
land preparation necessary depends upon the site condition and
type of irrigarion system to be employed. Precise leveling is noc
very necessary with sprinkler or drip irrigation systems. [ highly
recommend drip irrigation using biwall rubing in the Caribbean
area due ro reduced water losses by evaporatton.

What to Plant

The basic materials available for planting are seed, seedlings,
and propagated material. Each of these marerials offers certain
advantages which are highlighted below. In every case the source
of parent material should be known. The chances of a plantation
yielding large quantities of seed are substantially increased if the
parent is located in a similar environment.

Ditect Seeding

Many large plantations have been planted by direct seeding
with the seed placed about one inch below the surface. Soil
should be moist several feet below the surface and should be
amply watered from the time of planting until shoots emerge.
Maintenance of soil moisture is impottant to provide fast and
deep growth of the tap toot, although poorly drained waret-
saturated soil will cause the seed to tot and will drown the seed-
ling. The majot facror of direct seeding is the reduced cost. The
major disadvantage is possible lack of a uniform stand due to 1o
low rates of seed getmination.

Seedlings

Potted jojoba seeds germinate in almost any well-deained soil
of soil misrure. A mixture that has worked well consists of 25%
topsoil, 25% sand, 25% pearmoss and 25% bark soil conditioner
by volume. Jojoba seed should getminate in one ro two weeks if a
morning soil cemperature of 80-85°F. is maineained. Jojoba may
be transplanted afrer three to six weeks in a hothouse. Older
plants have the advantage of hardiness at the time of transplant
and thus may have a higher first yeat survival rate. A variety of
seed pors are available commercially. Most common are cylin-
drical plastic or square open-ended cardboatd sleeves. However,
losing plants from root damage has been a problem. In addition,
pulverized papet or milk-carton type pots which will decompose
if planted directly in the ground (so manufacturers claim) have
been designed. The major advaniage to planting a seedling is
that you have planted something char is growing and should con-
tinue ro grow, wheteas seeds will not all geuninate and grow.
Furthet, the rodent problem: is not as sevete wirh seedlings.

Propagated Material

Cuttings—Jojoba has been propagated by making stem tip cut-
tings of new growth. All leaves should be left on the cutung ex-
cept for che length of the stem that is placed in the rooting
medium. A rooting hotmone is helpful. Place cuttings in ver-
miculite or sand and, if possible, keep them under mist condi-
tions ot keep the root medium saturated. Rooting by this method
may take approximately 30 days and is ofren successful without
€Xpert artention,

Tissue culture—Tissue culrure is a highly specialized laboratory
technique. Plants are cultivated on a culture medium from shoot
tips, lateral buds, and nodes of mother plants. Although still in
an experimental stage, tissue culture potentially offers a
“prescription approach” to plant selecrion wheteby combinations
of disease resistance, high yield, growth form, site specificity, and
sex determinarion could be controiled.

How to Plant

Plant spacing is one of the majot unknown factors. Researchers
differ in opinion as to how many rows and plants of jojoba to
have per acre. The most widely accepted approach is to have 800
t0 900 shrubs per acte with a ratio of ferale to male of 6:1, or 750
female plants. With this cechnique, rows would be 10 feer apart
with planrs spaced § feet apart in each row. Some have gone to 5
foot spacing of rows 20 feet apart so that they could intercrop.
{Orhers have found an incercrop detrimental to growth. Plant and
row spacing continues 1o be guesswork. o che second and third
vear afcer planting seeds, remove excess or unhealthy plants. You
must wait two or three years before rhinning because uncil the
shrubs flower, you cannot tell whether they are male or female.
Fernales have a small, bell-shaped blossom while males have a
cluster of riny flowets.

Ierigation

Native jojoba populacions have been known to grow in areas
with less than 12 inches of rainfall per year, but lictle is known
about their ability to produce seed during periods of drought.
Plantation may survive and produce seed in ateas wirh only 15 1o
20 inches of rainfall, but areas with less rainfall will almost cer-
tainly require supplemental itrigation.

Fertilizing

Natural populations of jojoba grow in areas of marginal fertili-
ty. Greenhouse experiments indicate that jojoba responds w
nitrogen and phosphorus treatments.

PROCEEDINGS of the CARIBBEAN FOOD CROPS SOCIETY —YOL. XX



Culdvation

Enough cultivarion should be provided throughout rhe years to
reduce the competition from weeds, whose growth will be
enhanced by irrigation. Pre-emergent herbicides have been used
with some success.

Male:Female Ratios

Jojoba is a wind-pollinated plant. Only the females produce
the seed; the males provide the pollen. Thus both male and
female plants are necessary in the plantation. Since light breezes
carry the pollen several feet, male plants should be presenr every
few feer on the row ranging from 1 male to 7 females ro a 1:5
ratio. The oprimum number of male plants per acre and their
planting parrern may have to be derermined on the basis of
prevailing wind direction, velociry and frequency.

Seed Production

Since jojoba is srill a wild species, the response of individual
plants to cultivated condirions will vary greatly, and it can be ex-
pected that seed productivicy will vary greatly becween female
sheubs. The first year of blooming should occur during the plant’s
second or third winrer. The first seed ser will amount o only a
handful with seed producrion increasing each year unul plant
maturity at 10 to 12 years of age.

Harvesting

At present, most native srands are hand-hatvested. Mechanical
harvesting on some plantarions is being atrempted using
modifications of existing fruit and nur picking equipment such as
plastic nets, sweepers, vacuums, or shakers. Continuing work is
being done with improvements on such equipment.

Exaggerated claims about the ease of growing jojoba commer-
cially could not be further from the truth. Jojoba will grow wirh
very little care and spatse water, but the key word is commetcial.
There are many factors involved in developing a planration thar
has consistent commercial yield, which is vital ro any cash crop.
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Sire selection is rhe key ro maximum commercial yield. Early
Caribbean commercial producers will benefit most from current
high prices. A price drop will improve prospecrs for those with
the foresighr ro plan for ir. With careful planning and ongoing
management of a jojoba investmenr, your plantarion just might
rurn you inro a unique sort of oil rycoon who capitalizes on a
renewable resource instead of drilling holes in the ground or
destroying majestic sea creatures.

Status of Jojoba Growing in the U.S. Virgin Islands

The original inrention of arrempting to grow jojoba on Sr.
Croix was to have rhe oil source near exisring commercial markets
on the U.S. Easr Coast, thereby reducing transportarion costs of
cither seeds or oil. Through the assistance of Dr. Darshan Padda
of the C.V.1. and the Extension Service, two experimental plors
were made available for the planring of seeds, each on successive
years. Each plor was approximately one-half acre in size. The
1981 plantings were srarred in seed pots while the 1982 plantings
were direcrly seeded into the ground. In both cases, minimum as-
tention was given to rhe seedlings afrer they germinated, f.e., on-
ly rainfall watering, no ferrilizer and minimum cultivarion. This
was really a difficule rest but we wanred rhem handled under
almost adverse siruations. The three year old shrubs, now over a
meter tall, have blossomed and need only ro be culled and sorted

by sex ro increase production and ro allow addirional experimen-

rarion to oOccur.

Another one-half acre planring was made by direct seeding
through the helpful assistance of the Deparrment of Agriculrure
in St. Croix. I was advised of total failure of rhis artempt due to
the cows in an adjacent pasture succeeding in breaking down a
fence and eating the seedlings.
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