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Arizona Growers Keep the Beet
Arizona sugarbeet growers produced enough sugar last year to sup-

ply each person in the state with about 22 pounds of sugar, more than a
fifth of the amount we eat.

The 1981 sugarbeet harvest rebounded to 300,000 tons from
1980's 208,000 tons, the lowest mark since the first year of the modern
sugarbeet industry in Arizona in 1967. Each ton of beets yields about
200 pounds of refined sugar.

The 1981 crop grew on 12,600 acres on about 55 farms in Mari-
copa, Pinal and Yuma counties. That acreage is close to the past dec-
ade's average.

The Amstar Spreckels processing plant in Coolidge, built in 1966,
is the hub of Arizona's sugarbeet industry. The whole crop is contracted
to Spreckels before planting and processed by it after harvest.

The plant can process 4,200 tons of beets per day, about 200 acres
worth. Harvested beets begin to lose sugar if stored for more than a
few days before processing, so the harvesting is spread out from late
April through July. The processing plant needs to stay in operation
about three months or more each year in order to be economical. In
the past, production of a spring-planted, fall-harvested crop in south-
eastern Arizona allowed the processing plant to operate an addition-
al one or two months each year. However, production there was dis-
continued after the 1978 season. Since then, all of the state's sugarbeets
have been planted in the late summer or fall.

Much of the University of Arizona's current sugarbeet research
aims at finding the best ways to make the harvest season as long as
possible. July harvesting is necessary to keep the processing plant run-
ning, but beets left in the field until July or later often decline in
quality. For instance, last summer at the UA Mesa Experiment Farm,
agronomist John Nelson found that between July 9 and August 11,
beets left in the field lost an average of about one-twelfth of their
sugar content. He was looking at an assortment of varieties and plant-
ing dates to find combinations useful for late harvesting.

Planting date tests at Mesa since 1980 have shown that, contrary
to previous assumptions, late plantings do not give better yields than
earlier plantings when both are harvested late. In Nelson's test plots
harvested last August, beets planted in September produced 7.5 more
tons of roots per acre than October-planted beets, and 12.8 tons more
than November-planted beets. The three planting date groups did not
differ significantly in sugar content per pound of root.
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Sugarbeets bound for processing at Am-
star Spreckels in Coolidge. (Photo by Ted
Bundy.)
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A beet crop uses the field for virtually a whole year. UA agricul-
tural economist Dr. Scott Hathorn estimated 1980 growing costs for
sugarbeets at $629 per acre in Maricopa County and $664 in Pinal
County. Other UA researchers have been helping growers get as much
return as possible on that kind of investment by increasing yields.

Most Arizona farmers who grow sugarbeets follow recommenda-
tions not to plant beets more frequently than one out of four years
in any given field. In other years, grain, alfalfa, cotton or other crops
are planted in the field.

Virus problems began lowering yields about 10 years ago. The
adoption of partially resistant varieties of beets and of cleaner field
practices has helped minimize the virus problem in recent seasons.

A series of tests in the 1970s showed how sugarbeet growers
could increase their irrigation efficiency by allowing up to 90 percent
of the available soil moisture to be depleted before the next watering.

Phosphorus for Energy Efficiency
Recent tests in Mesa aimed to

help Arizona .sugarbeet growers
make their crop more energy -
efficient by keeping it well nour-
ished.

Solar energy is converted into
sugars in the leaves of plants. In
sugarbeets and many other
plants, the converted energy is
then transported to the roots for
storage.

This is an efficient process
when proper growing conditions
exist, but bogs down when the
plant is not getting enough of the
phosphorus it needs for energy -
transfer reactions. Even when
phosphorus fertilizer is added to
the soil, sugarbeets growing in
winter sometimes are not able to
absorb as much of it as they
need for maximum sugar produc-
tion.

The past two winters, re-
searchers at the UA Mesa Experi-
ment Farm tested another way
of giving beets extra phosphorus:
foliar application. That means
spraying it in solution directly
onto leaves. They hoped that this
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approach could increase sugar
yields at low cost. Instead, re-
sults showed that planting beets
in soil already high in phosphor-
us was a more reliable way to
supply the nutrient.

Sugarbeets are usually a spring -
planted crop, but growers in cen-
tral Arizona plant them in the
fall as a winter crop, instead.
When soil temperature is 60°F or
lower, from about November to
March most years, beet roots do
not absorb phosphorus well.
Summer beets, planted in the
spring when the soil is cold,
benefit from phosphorus fertili-
zer added to the soil near the
seeds. The fertilizer increases
phosphorus absorption and al-
lows optimum growth of seedlings.
For fall -planted beets, however,
phosphorus fertilizer applied
near seeds may be of little use
by winter, because phosphorus
does not move much in the soil,
and most of the roots by that
time are outside the area reached
by the fertilizer.

Neither winter in which foliar

application was tested had typi-
cal weather: the first was usually
wet and 1980 -81 was unusually
warm. When soil temperature
limits phosphorus absorption
from the soil, foliar application
might still be useful, but predict-
ing those conditions would be
guesswork in any given year.

The surest way to provide
beets with enough phosphorus
appears to be planting them in a
field where residual levels of
phosphorus in the soil are al-
ready high. Fields where the
most recent crops were well -
fertilized with phosphorus, such
as vegetables would be, are likely
to have high residual phosphorus
levels. So are fields recently en-
riched with manure.

Tissue sampling techniques
now used by many sugarbeet
growers to check the nitrogen
status of their crop can help in
checking phosphorus status at
little extra cost. The same
samples taken to be analyzed
for nitrogen content can also
show whether a phosphorus de-
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Recommendations for controlling weeds and insect pests and for
fertilizing sugarbeets are given in the College of Agriculture's annual
report Sugarbeets. The supply of nutrients to beets must be care-
fully monitored throughout the growing season in order to encourage
beets to produce sugar, but to discourage them from using it them-
selves. For example, a recent study of local yield variations in the
Coolidge area suggests that excess nitrogen in the water and soil of
some fields may be hurting yield. The beets appear to use up some of
their stored sugar under high-nitrogen conditions.

Levels of phosphorus, like nitrogen, allow only a narrow range
between not enough and more than enough (see accompanying article).
Any excess is costly waste, even if not directly harmful to yield. Re-
searchers and growers are finding that periodic sampling of tissue from
the growing crop is worthwhile for monitoring nutrients in sugarbeet
fields.

ficiency is limiting the beet's
ability to make and store sugar.

Success against cool-weather
phosphorus deficiency in beets
should increase their concentra-
tion of sugar. That increased pro-
duction of food energy from so-
lar energy could also save fossil
energy. Transportation costs
from farm to processing plant
are high and rising. They threat-
en to put many Arizona farmers
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out of the sugarbeet business.
If correct phosphorus use can in-
crease the sugar concentration in
beets from 13 percent to 18 per-
cent, a ton of them could pro-
duce 100 pounds more sugar.
That would mean at least $10
more profit to the grower for
each ton of beets produced and
lower transportation costs for
each pound of refined sugar.

John Nelson, right, describes variety and
planting-date tests to participants in the
1981 Sugarbeet Field Day at the univer-
sity's Mesa farm. (Photo by Guy Webster.)

By Jim Abbott, soils scientist, and
John Nelson, agronomist, Arizona Ag-
ricultural Experiment Station
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