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According to early reports, the Arizona
citrus industry started in the mid 1890's
with the planting of about 500 acres by
development companies north and north-
east of Phoenix. During these early years
horticultural personnel at the University
of Arizona changed frequently and usual-
ly only one man was available for teach-
ing and research. A systematic citrus re-
search program on university farms was
not started until June 1920, when five
acres of grapefruit were planted at the
newly acquired Yuma Mesa farm.

Research in the Salt River Valley,
which began with bud certification in
1919, was expanded in 1930 by station-
ing staff members permanently in the
valley to conduct fertilizer, irrigation and
frost protection work co- operatively with
growers. In 1943 the citrus growers gave
the university the 40 acre Citrus Branch
Station in Tempe to provide facilities for
protracted experiments.

Learning Need for Nitrogen
The first experiment started in 1923 on

the Yuma Mesa Citrus Station studied
fertilization of young grapefruit trees. It
soon became evident that nitrogen was
required and that commercial nitrogen
was a better source than manure.

This test and subsequent experiments
demonstrated that phosphorus and potas-
sium fertilization was not needed when
muddy Colorado river water was used.
Recently, it has been shown, with Eureka
lemon growing on Rough lemon root,
that phosphorus increased production on
trees growing on newly reclaimed desert
land irrigated with desilted water.

Excessive nitrogen fertilization of
young trees caused the development of
large, coarse fruit. Experiments between
1938 to 1942 demonstrated that fruit
quality could be improved by applying
nitrogen in the winter and spring and
growing nitrogen- consuming cover crops
in the summer. In old trees these effects
were less marked.

Dr. Hilgeman is horticulturist and super-
intendent of the Experiment Station's Citrus
Research Station in the Salt River Valley.

Tests In Salt River Valley
Co- operative fertilizer tests in the Salt

River Valley started in 1930. Subsequent
tests have revealed that manure was a
good source of nitrogen and that phos-
phorous and potassium were not required.
In loam soils in that area nitrogen fer-
tilization has not spectacularly improved
growth, as occurred at Yuma.

Analyses of citrus leaves show that at
Yuma, where nitrogen leaches quickly
from the sandy soil, the nitrogen content
of the citrus leaves is reduced rapidly
after nitrogen is withheld. On the other
hand, in the heavy, fertile Salt River Val-
ley soils, high nitrogen in leaves is main-
tained for several years after nitrogen
fertilization is stopped.

Early Irrigation Trials
Experiments to determine water re-

quirements, which began in 1929, showed
that when all the soil occupied by the
root system is kept moist, maximum tree
and fruit growth occur. However, in many
soils this procedure interferes with the
iron uptake so the leaves become yellow
and twig dieback occurs. To correct such
conditions the soil must be allowed to
dry between irrigations part of each year.
Highest yields with healthy trees have
resulted from high soil moisture in the
spring and low in the fall.

Introductions of the major varieties of
citrus were started in 1920 and stopped
in 1930. Since 1955, through coopera-
tion of the personnel at the U.S. Depart-
ment of Agriculture Subtropical Field
Station at Indio, Calif., who have certi-
fied trees free of Tristeza virus, budwood
from 28 varieties or nucellar strains of
citrus have been introduced. Over 1600

BELOW, wind machine in orchard at the
University of Arizona's Citrus Research
Station in the Salt River Valley.

trees have been planted at the University
of Arizona stations and with growers who
also have received over 60,000 buds.

Rootstock investigations, which began
in 1939 with a comparison of sour orange
and Rough lemon at Yuma, demonstrated
the superior growth and productivity of
the Rough lemon in the sandy Yuma soils.
Almost all trees planted near Yuma since
1948 have been on this root. In the Salt
River Valley, tests started in 1952 with
22 different rootstocks have failed to
show any new rootstock superior ro the
sour orange, the common rootstock in
use for the past 65 years.

Climate Studies Made
Observations after the 1913 freeze,

when temperatures dropped to 11° F., in-
dicated that citrus trees in Arizona were
capable of withstanding extremely low
temperatures.

Following the 1937 freeze continuous
data on temperature inversion between
5 and 50 foot elevations have revealed
average inversion to be 7° F. on nights
below 26° F. This information stimu-
lated the installation of wind machines
during the past six years. Large machines
have increased temperatures about 60
percent of the inversion near the machine
and about 20 to 30 percent 350 feet
downdrift. Heaters or irrigation water
each have raised temperatures 2 -3° F.,
so that during severe freezes several heat
sources can all be utilized.

Trimming the Oldsters
As trees grow older production prob-

lems change. Tall trees crowded together
are difficult to pick and production may
be declining. Experiments recently start-
ed to test pruning tops and sides of trees
indicate tree size can be moderately re-
duced without seriously reducing yields.
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