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DATE GROWING IN ARIZONA

BY

D. W. ALBERT AND R. H. HILGEMAN

INTRODUCTION

The date palm has been cultivated in Northern Africa and
Southwestern Asia from time immemorial. Practices used in
caring for the palms and in handling the fruit, ofttimes based
upon superstition or religious rites, were handed down from gen-
eration to generation. Information obtained from this source
was the basis upon which the date growing industry in the New
World was established. At best, such information was incom-
plete and often erroneous. Conditions in the hot interior val-
leys of the Southwestern United States are comparable to the
date growing regions of the Old World, yet pioneer growers here
encountered many problems apparently unsolved by the Old
World growers or concerning which information was lacking.
As a consequence, the development of a commercial date in-
dustry in the New World has been retarded. The solution of
most of these problems through experience and experimentation
now has placed the growing of dates in the arid Southwest on
a sound commercial basis.

This bulletin presents fundamental principles and accepted
practices for the establishment and management of a commercial
date garden under southern Arizona conditions. The informa-
tion is based upon the experiences of growers and upon the
results of extensive investigations of the Arizona Agricultural
Experiment Station and United States Department of Agricul-
ture. Publication of some of the material has appeared in scat-
tered reports and proceedings not widely disseminated or not
now readily available.

The writers realize that some of the information presented
herein will be subject to revision as further knowledge is gained
from continued investigations on points now incompletely un-
derstood. Reports on such developments will be made available
from time to time by the Arizona Agricultural Experiment
Station.

231
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HISTORY

The native habitat of the date palm is not known with cer-
tainty. The existence of the date palm in Egypt, Arabia, and
Mesopotamia can be traced from the dawn of history. It has
been grown in Egypt for the past four or five thousand years,
although it was probably first cultivated in the valley of
the Tigris and Euphrates. Since ancient times, the date has
been the most important food plant in the desert regions of
Southwestern Asia and Northern Africa. In more recent years
it has been commercialized to such an extent that its fruit is
now known in practically every country in the world. The
United States alone imports about fifty million pounds of dates
annually.

The first date palms in America were grown from seed planted
by the early Mission Fathers on the old mission sites in Mexico
and California in the Eighteenth and early Nineteenth centuries.
Later American pioneers settled in the newly acquired South-
west and many seedling date palms were grown in dooryard
plantings.

Favorable reports on the fruiting of these seedling palms were
directly responsible for the United States Department of Agri-
culture, through the Division of Pomology, making its first im-
portation of date varieties in 1890. This importation consisted
of seventy -four offshoots, supposedly of the better varieties
grown in Algerian Sahara, Egypt, and Maskat. They were sent
to California, Arizona, and New Mexico for planting and subse-
quently suffered many misfortunes. The only palms of which
there is now a record are nine of the original allotment of ten
offshoots planted at the old University of Arizona Experiment
Station near Phoenix, now owned by Ira Beck. Five of the nine
which survived proved to be males.

After the unsatisfactory results of the first attempt to estab-
lish Old World varieties in this country, no further importations
were made until 1900. The late Professor James W. Tourney,
acting Director and botanist of Arizona Agricultural Experiment
Station (1897 -98) made an intensive survey of the date palms
growing in Arizona and was largely responsible for the impor-
tation made under the direction of Dr. Walter T. Swingle. The
larger number of offshoots from this importation were planted
at the newly acquired date experimental station near Tempe
during July of 1900. The new station was established under
a cooperative agreement between the United States Department
of Agriculture and the Arizona Agricultural Experiment Sta-
tion. Later a similar date station was established in the Yuma
valley. Between 1900 and 1908, there were 1,180 imported off-
shoots planted at the two University Stations, of which 587 or
approximately 50 per cent grew. A total of 110 imported vari-
eties have been tested at the Yuma and Tempe gardens. Ac-
cording to Nixon (14) there have been more than 140 identified
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varieties imported into this country through government and
private agencies.

The first commercial date garden in Arizona was planted by
Bernard J. Johnson in 1912 near Yuma. This garden now owned
by the C. E. Cook estate, has been used almost exclusively as
a nursery from which many of the commercial gardens in Cali-
fornia and Arizona were planted. Scarcity of offshoots and the
very high mortality of newly planted palms delayed develop-
ment of large commercial gardens in Arizona until 1920. Since
that time there have been planted twenty -four thousand palms
of the better imported varieties.

In addition to the imported varieties, there are approximately
fifty -three thousand seedling palms, giving a total of seventy -
;even thousand now growing in Arizona.

Table 1 gives the age, total number and distribution of palms
planted in Arizona up to July 1, 1934.

TABLE 1.- NUMBER, AGE, AND LOCATION OF DATE PALMS IN
ARIZONA*

Location Standard Seedlings

Age
1-4

Age
5 -9

Age
10 -14

Age
14- All ages

Salt River valley 5,674 9,605 1,326 523 35,000

Yuma valley 399 3,317 528 206 16,000

Casa Grande valley 80 74 23 3 1,000

All other sections 1,749 405 31 97 1,118

Total 7,902 13,401 1,908 829 53,118

*These figures were obtained from the Arizona Commission of Agricul-
ture and Horticulture.

BOTANY

The date palm belongs to the rather large family Palmacae,
genus Phoenix, species dactylifera. It is a typical monocotyle-
donous plant, having a single stem with a single growth bud
located inside and near the top of the trunk. It may readily
be distinguished from the Canary Island palm (Phoenix canar-
iensis) grown in the United States for ornamental purposes by
the presence of offshoots, a more slender trunk, and by the
leaves which are glaucous instead of bright green.

The date palm is dioecious, pistillate and staminate flowers
being produced on separate palms. Both the male and female
inflorescences are enclosed in a sheathlike case called a spathe,
which splits as the flowers reach maturity, allowing the branched
inflorescence with its white waxy flowers to emerge.
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Pistillate flowers have very little color or odor to attract in-
sects. They are composed of three scalelike sepals, and three
petals folded around three carpels, giving the appearance of a
newly formed fruit (Figure 1 -A) . If the flower is fertilized, only
one carpel develops, but if not fertilized, one or all may develop
into seedless fruits which do not ripen normally.

The staminate flowers consist of three small scalelike sepals,
three larger petals and six stamens (Figure 1 -B) . When the
spathe bursts the flowers have the appearance of being crowded
on the strands. Soon afterward they open and pollen sacs are
ruptured releasing the very fine yellowish pollen grains. The
pollen has a sweet, musty odor, very attractive to bees.

The pinnately divided leaves are equally distributed around
the main axis in a definite arrangement of thirteen to a whorl.
The new leaves develop from the terminal bud, emerging in
groups of three. The spines and pinnae, which are tightly_folded
upward along the rachis, are covered with a soft, fluffy brown
fiber. These leaves, which are referred to as spike leaves, begin
to expand when they are 4 to 8 feet in length; attached to the
base of each new leaf is a white fiber sheath which completely
encircles the phyllophore, or growth center. As the leaf de-
velops, the fiber sheath becomes stretched, torn and broken by
the pressure from the more rapidly growing leaves nearer the
central bud. The leaves live for an indefinite period, three to
seven years, with young palms retaining their leaves in good
condition longer than older palms.

Behind each new leaf is a single bud which may develop into
an offshoot, a fruiting center, or may die. In a young'
palm, these buds usually develop into offshoots, but after the
palm is five to six years old, they usually differentiate into fruit-
ing buds. Bud differentation probably occurs during August for
the following season's crop, and active development of the spathe
begins soon thereafter (3) . The spathes develop slowly in the
fall and early winter. During the late winter and early spring,
growth is greatly accelerated and blossoming occurs from Febru-
ary to May, depending upon the variety, age, and climatic con-
ditions.

The date palm is highly hybridized; therefore, no seed is pro-
duced which will develop into a plant true to the parent. This
has resulted in many varieties exhibiting widely differing charac-
teristics. Many varieties may be identified by their vegetative
characteristics alone. Rate of growth is markedly different,
varying to such a degree that one variety may grow three times
as rapidly as another. The trunks range from slender to stout.
The leaves, which are the best index to variety identification,
have wide variations; gradations in the midrib range from weak,
light, and arched, to strong, heavy and stiff. The area of the
rachis covered by the spines and the angles of the spines and
pinnae present a definite arrangement. Spines may be short
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Figure I.-A. Female flowers resemble newly developing fruits. A single 
strand from the female flower cluster is illustrated. B. The male flowers 

are larger, more open, and more nearly resemble common flowers. 
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or long, thick or slender, and arranged either singly, in groups
of two or three, or in all combinations of the above factors. The
pinnae vary chiefly with respect to color, angle of attachment,
length and diameter. Fruit clusters differ with respect to the
total number, length, and arrangement of the strands, spacing
of fruits on the strands, color and size of the fruiting arms.

The root system of a date palm is fibrous, being very similar
to that of the corn plant. Primary roots radiate from the base
of the palm outward and downward at an angle of 25 to 30
degrees. Secondary or feeder roots branch from the primary
roots and have a tendency to grow upward. They greatly in-
crease the feeding area of the root system, since the date root
does not have root hairs, and must obtain water and plant food
by direct absorption largely from or near the root tip. That
the root system is extensive is indicated by records at the Uni-
versity Date Garden near Tempe, which show that roots were
found in a ditch 78 feet away from the palm. Studies made
at the Yuma Experiment Farm showed the majority of the roots
in the third to fifth foot, with the water table at 8 feet. Soil
moisture studies made in the Coachella valley of California in-
dicate that root penetration is not extensive below 6 feet and
the greater proportion of the roots are found in the first 4 feet
of soil (18).

REQUIREMENTS FOR DATE GROWING AREAS

Date culture has succeeded only in the hot, dry, desert regions
of the world. The essential factors for commercial date pro-
duction may be summed up briefly as follows: (1) a long, hot
growing season; (2) moderate winter temperatures; (3) little
rainfall and low atmospheric humidity during the late summer
and fall. In the United States commercial date growing will be
limited to relatively small areas in southern California and
Arizona, and to a less extent to Nevada and Texas. In Arizona
the area adapted to growing dates commercially is largely con-
fined to the southwestern part having an elevation of less than
2,000 feet. As the date requires a large amount of water, planting
should be confined to those localities having a cheap and ade-
quate supply of water for irrigation.
Temperature

It has been shown by Vinson (17) that the date palm makes
its most rapid growth during the period of high minimum tem-
peratures which occurs during the summer months. It was
also found that growth was continuous throughout the year at
a rate closely correlated with the mean temperature. If the
maximum temperature drops to 50 degrees F. or below, all growth
ceases. The date palm can be grown over a relatively large geo-
graphical area, the limiting factor being largely the minimum
temperatures occurring in the area. Palms growing in the coastal
sections of California and Florida, where the temperatures are
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very equable, make luxuriant vegetative growth, but do not
produce commercial crops.

It has been definitely demonstrated that the date palm re-
quires a climate with excessively hot, dry summers for com-
mercial production. All varieties of dates, however, do not re-
quire the same amount of heat units to mature their fruit. The
writers (4) found that approximately 4,200 summation heat
units were required to ripen the Hayany, an early maturing
variety, and 5,300 units for the Maktoom and Deglet Noor, both
late- maturing varieties.1 It was also shown that winter tem-
peratures have a direct influence upon spathe growth and sub-
sequent time of blossoming. The temperatures which occur after
blossoming apparently have more effect on the time of ripening
than does the date of blossoming.

The response of the date palm to temperature conditions may
be used in selecting varieties for different localities. Varieties
planted in areas which have a relatively smaller number of
heat units available should be limited to those requiring the lesser
number to mature their fruit. Dates may be grown in such areas
provided the winter temperatures are not so low as to cause be-
lated blossoming, or undue injury to the foliage. Varieties may
be classified into early ripening, requiring approximately 4,000 to
4,200 units; midseason, 4,600 to 4,800 units; and late, 5,200 to 5,500
units.

Table 2 gives the summation heat units from May 1 to October
1 of several areas in Arizona:

TABLE 2.- SUMMATION OF HEAT UNITS FROM MAY 1 TO
OCTOBER 1 OF SEVERAL AREAS IN ARIZONA

Locality Heat units Locality Heat units

Salt River valley.... 5,047 Yuma 5,456
Florence 5,114 Tucson 4,775
Parker 5,344 Salome 4,826

Fortunately, the date palm can endure severe extremes in
temperature. There is no record of the date palm being injured
by high temperatures and records show that mature palms have
survived temperatures as low as 4 degrees F. There is, however,
a noticeable difference in hardiness between the different var-
ieties. In the report of the University Date Garden near Tempe
for the fiscal year 1912 -13, F. H. Simmons gives a detailed account
of the frost damage which occurred during that winter when
a minimum temperature of 12 degrees F. occurred. These rec-

1 A mean daily temperature of 50 degrees F. was used as a base in calcu-
lating the summation heat units required to mature the crop of a given
variety. The figures represent the sum of the number of degrees of
daily mean temperatures above 50 degrees F. for the period between
blossoming and fruit maturity.
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ords show that the Amari, Ascherasi, Hayany, Deglet Noor, and
Iteema suffered the least damage, and that the Rhars, Braim
(Berhi), Maktoom, and Hellila were completely defoliated. While
no palms were killed outright, two palms were left in such a
weakened condition that they died during the following year.

Observations made by the writers during the past twelve years
indicate that temperatures of 20 degrees F. will cause serious
foliage injury to young palms, and that temperatures of 24 to
26 degrees will cause noticeable injury to the lower leaves,
but not sufficient to retard growth greatly.

Humidity and Rainfall

After temperature requirements have been satisfied, the next
most important factor is the relative absence of rainfall and
high atmospheric humidity during the period the dates are
ripening. Rain at this time causes serious damage and high
relative air humidity adds to the actual rain damage by creating
conditions favorable for bacteria and fungi to attack the ripen-
ing fruits. Instances have been observed where rain has also
caused damage to immature fruit.

A study of Table 3 reveals that in all date -growing areas in
the United States there is danger of the occurrence of rain dur-
ing the fruit -ripening period. However, not only the amount
of rain, but the relative humidity and condition of the fruit in-
fluence losses. For example, a heavy shower followed by a
brisk warm wind with a rapid clearing of the atmosphere may
do very little damage; while light rainfall followed by an ex-
tended period of cloudy weather and high atmospheric humidity
may cause a heavy loss. Furthermore, seasonal temperature
variations may so influence the time of ripening that a rain oc-
curring during a certain month may do serious damage in one
year, but not in another. Thus, the average amount of rain-

TABLE 3.- AVERAGE RAINFALL AND NUMBER OF DAYS WITH .01
OR MORE PRECIPITATION (U. S. WEATHER BUREAU REPORTS)

August September October November

Location
Rain-

fall Days
Rain-

fall Days
Rain-
fall Days

Rain -
fall Days

Phoenix .95 6 .68 3 .43 2 .64 3
Tempe Date

Garden 1.13 5 .79 2 .54 2 .77 3
Marinette 1.05 4 .58 2 .51 1 .62 2
Chandler .95 4 .90 2 .34 2 .64 2
Casa Grande 1.12 4 .62 2 .32 1 .63 2
Tucson 2.32 8 1.18 5 .53 2 .75 3
Salome .56 5 .54 2 .42 1 .95 2
Yuma .55 2 .34 1 .23 1 .25 1
Indio, Calif .16 __ .22 __ .14 __ .20
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fall serves only as an indicator of the possible damage during
that period. From Table 3 it is evident that the month of Octo-
ber is most favorable for the ripening of dates in the areas
studied.

In selecting a site for a date garden, careful consideration
should be given to the question of air drainage. Good air drain-
age will reduce losses due to high relative humidity and to
an extent reduce the rain loss by rapidly carrying away moist
air. Air drainage is usually better near the foothills than on
the floor of valleys.
Soil

The date palm is not exacting as to the type of soil in which it
grows. Climatic conditions, especially air drainage, are more
important than soil texture in selecting the site for a garden.
Date palms, like other fruit -bearing trees, grow and produce
more abundantly in a good soil than they do if planted in the
poorer soil types. Inasmuch as the date palm is deep rooted,
a soil at least 6 feet deep is desirable, however, many successful
plantings are found on comparatively shallow soils. Soil fer-
tility and proper moisture conditions are more easily maintained
in deep soils.

Observations would indicate that palms planted in light soils
mature their fruit earlier and more uniformly than in the heavy
soils. Light soils dry out more quickly on the surface after an
irrigation or heavy rain which is an advantage during the ripen-
ing season. Heavy clay -type soils dry out very slowly and thus
tend to prolong the period of high atmospheric humidity.

The date palm has a comparatively high tolerance to alkali salts.
It has been grown both in this country and in the Old World on
soils too alkaline for the profitable production of other farm
crops. There are no records available to show the maximum
amount of alkali the palm will withstand and still remain in a
thrifty condition.

COST OF DEVELOPING A DATE GARDEN

The cost of bringing a date garden into production is high and
a careful analysis should be made before undertaking such de-
velopment. A great deal will depend upon the operator who, if
skillful, can undoubtedly reduce the yearly maintenance costs.
Since a date planting is a long -time investment, considerable care
should be exercised in selecting a location with reference to
social trends and future development within the district in ad-
dition to soil and climatic factors. The value of the land is based
upon its normal value for general agricultural purposes as in-
dicated by average farm prices and production. In some districts
land values are somewhat higher because of desirable residen-
tial features.

Offshoots have decreased considerably in price during the past
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ten years. Inasmuch as the supply will be materially increased
during the next few years it is probable that prices will soon
approach a constant level. This will be based on the cost of
production in relation to the value of the decreased production
of fruit during the offshoot development period.

The cost of maintenance per acre will vary widely with the
equipment and acreage involved, and the efficiency of the opera-
tor. Inasmuch as the equipment needed to operate a 10 -acre
tract would be as much as that required for a 40 -acre unit, it
may be found advisable, particularly during the first few years,
to contract all tractor work on small acreages.

Water costs in the Salt River Valley Water Users Association
project will average approximately $5.00 per acre. Costs in
other projects may vary from this figure and should be inves-
tigated by the prospective grower.

Table 4 sets forth the costs involved, estimated as carefully
as possible.

TABLE 4. -COST PER ACRE OF BRINGING A DATE GARDEN INTO
PRODUCTION

a. Cost of land $250 per acre
b. Cost of offshoots (48) 480 per acre
c. Planting 35 per acre

Total $765 per acre
1st year 2nd year 3rd year 4th year 5th year

Labor and
machinery $50.00 $50.00 $50.00 $50.00 $50.00

Water 5.00 5.00 5.00 7.50 7.50
Fertilizer 5.00 5.00 10.00 10.00 15.00
Taxes 9.00 9.00 9.00 9.00 9.00
Interest at 4 % 31.00 35.00 39.00 43.00 48.00

Total $100.00 $104.00 $113.00 $119.50 $129.50

Combined total cost per acre, $1,331.00

It is estimated that after the fifth year the income from the
sale of offshoots will be sufficient to meet all operating expenses
with a variable amount in excess which will materially reduce
the initial cost of the date garden. Palms planted under favor-
able conditions, receiving proper care, will come into full pro-
duction between the eighth and tenth year at which time nearly
all the offshoots will have been removed.

PROPAGATION

Date palms can be propagated either from seed or from off-
shoots. New varieties are obtained from seed, but after a variety
is once established it can only be increased by means of offshoots.
The present "standard" varieties imported into this country, or-
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iginated from seed, and, because of their outstanding charac-
teristics, have been propagated in large numbers by means of
offshoots.

Propagation by Seed

A large number of seeds of any given variety will produce,
theoretically, an equal number of male and female palms.
These palms so produced may be unlike the mother palm, and
unlike each other in character of growth. The fruit from the
female palms will differ in size, shape, color, and quality. Un-
fortunately the chance of obtaining a variety having superior
characteristics from seed is very remote. There have been a
few outstanding seedlings developed in the United States but
when the total number of seedling palms planted is considered,
the number is negligible.

Even though the date industry is now in its infancy with mar-
kets almost untouched, growers at present are finding it diffi-
cult to market seedling fruits at a profit. This is not necessarily
due to the large amount of inferior fruit produced in seedling
gardens, but to the inability of the grower to standardize his
product, and to the high cost of handling the many different
types and grades in the packing house. The latter objection
also applies to the grower who plants a few palms of each of the
standard varieties now recommended for planting.
Propagation by Means of Offshoots

Offshoots are produced from axillary buds at or near the base
of the palm. As they are a vegetative part of the parent palm,
offshoots are identical in sex and in vegetative and fruiting char'.
acteristics with the parent. Varieties differ as to the number of

offshoots produced. The Thoory for example produces very few
offshoots, while it is not uncommon for the Hayany variety to
produce twenty -five or thirty.
Size of Offshoots to. Remove

Young palms producing a large number of offshoots are re-
tarded in growth and in fruit production. Offshoots that have
been allowed to remain attached to the parent palm until quite
large produce a smaller number of offshoots than those which
have been removed at an earlier stage. It is therefore desir-
able to remove an offshoot as soon as it is sufficiently mature
to insure growth response when planted.

The maturity of an offshoot is indicated by its root develop-
ment, blossoming, offshoot development, and by a stretched condi-
tion of the fiber about the trunk of the offshoot. The age and size
which an offshoot must attain before removal will depend upon
the variety and vigor of the parent. Palms which have been forced
into a very rapid growth through irrigation and fertilization will
develop large but succulent offshoots which are very difficult
to propagate. Some varieties produce very hardy offshoots
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Figure 2.-Mounding soil about the base of the palm will permit root de
velopment on those offshoots which originate just above the ground 

line. 

which can be successfully propagated when young, others are 
very delicate and give trouble even though the offshoots are older 
and larger. As a rule, larger offshoots are more likely to grow 
than are smaller ones, especially if they have developed a good 
root system. The present tendency is to remove an offshoot 
when it is 8 or 10 inches in diameter, weighs at least 20 pounds, 
and shows the other indications of maturity. 
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Offshoots which have a 
well-developed root sys
tem respond more quick
ly after planting than do 
unrooted ones. Root for
mation can be e~pur
aged on those offshoots 
.which develop at or just 
above the ground line by 
moulding soil about their 
bases (Figure 2). In case 
the offshoots are at such 
height on the palm as to 
make mounding imprac
ticable, abo x can be 
buil t around the base of 
the offshoot (Figure 3). 
The box is· filled with a 
compost mad e of equal 
parts of sand, soil, and 
well-rotted s tab 1 e ma
nure. The soil in this 
box must be kept moist 
throughout the rooting 
period. E i g h t to ten 
mon ths is required for 
mounded or boxed off-

Figure 3.-Root development can be in- shoots to develop a suf
duced on offshoots located high on the ficient number of roots 

mother palm by means of boxing. to war ran t removal. 
Rooting offshoots by box

ing is expensive and is justified with only the more valuable 
varieties. 

The high offshoots of less valuable varieties are removed and 
planted in a nursery where special care can be given them and 
where rooting may be accomplished with less expense. Experi
ments conducted by the Arizona Agricultural Experiment Sta
tion indicate that the probable loss on unrooted offshoots will 
approximate 25 per cent (1). Offshoots planted in a nursery re
gardless of their condition at the time of planting, should not 
be transplanted for at least two years. 

TIME OF YEAR TO PLANT OFFSHOOTS 

The Arizona Agricultural Experiment Station conducted an 
experiment in which offshoots were remOVed and planted during 
each month of the year (8). This showed that those planted in 
the spring, from April 15 to July 1, had fewer casualties and · a 
greater growth response than those planted during the late 
summer, fall, or winter months. Commercial field practice has 
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substantiated these results. Offshoots planted during this period
have time to become established before growth is retarded by
cold weather in the fall.

Pruning Offshoots

Many growers are tempted, due to the inconvenience in work-
ing around young palms, to remove the outer leaves of offshoots.
This practice is not recommended, since the amount of growth
an offshoot makes, other conditions being equal, will be in pro-
portion to its leaf area. As size is an important factor in propaga-
tion, no green leaves should be removed from an offshoot until
it is to be removed for planting.

The principle that pruning retards growth is sometimes used to
advantage on offshoots which have made a too rapid, succulent
growth. By removing part of the foliage from such offshoots
six or eight months in advance of their removal, growth will
be checked and the tissues of the offshoot will harden, thus les-
sening the danger of fermentation occurring in the heart tissue
after planting. Pruning is also used on varieties that produce a
large number of offshoots to stimulate growth in a few offshoots
at the expense of the others. In such cases the leaves on part
of the offshoots are pruned back close to the crown which retards
their growth. The surplus food thus made available stimu-
lates growth on the unpruned offshoots and on the parent palm.
Removing Offshoots

Offshoots are attached to the parent palm by a comparatively
small stalk -like connection commonly referred to as the "connec-
tion" or "neck. The length and diameter of this connection dif-
fer with each variety. To remove the offshoot, this connection
must be severed. As this is the most exacting part of propaga-
tion, only persons who are familiar with the principles involved
should undertake the operation.

A special date chisel is used to sever this connection (Figure
4) . It has a rectangular cutting blade 9 by 41/2 by 1 inches,
with one side flat and the reverse beveled toward the sides and
toward the end in such a manner as to form three sharp cutting
edges. It is made of tool or plow steel and tempered so that
a good file will only polish it. This blade is welded to a 48 -inch
iron handle 1% inches in diameter. The weld should be well
reinforced to withstand heavy stress applied to the handle.

Other tools necessary for removing offshoots are: an 8- or 10-
pound sledge from which the temper has been partially with-
drawn, to prevent battering the chisel handle; a straight blade
shovel for balling the offshoot; a long handled pruning hook
for removing leaves; a pair of large pruning shears for trimming
the top leaves and leaf bases; and heavy twine or light wire
to draw the leaves of the plant together.

It is advisable to irrigate the date garden several days before
the offshoots are to be removed so that the soil will be moist and
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Figure 4.-Tools used in cutting offshoots. From left to right: pruning 
hook for removing leaves, shovel for balling, chisel for severing connec
tion of offshoot to parent palm, sledge hammer, lopping shears for prun-

ing leaves, and knife for removing spines. 

easy to work. Moist soil can be balled easily as it adheres 
well to the roots. To facilitate working around the offshoots, all 
of the lower leaves are pruned off and the remaining ones tied 
tightly together. The offshoot is then balled leaving 4 to 6 inches 
of undisturbed soil about the root area. At this time the connec
tion between the offshoot and the parent palm is exposed or 
definitely located. 

In cutting an offshoot the flat side of the chisel should face the 
offshoot. The connection is cut from the side, the chisel being 
set at an angle perpendicular with the plane of the offshoot and 
the parent palm. This angle is such that the chisel will cut the 
connection as closely to the parent palm as possible without 
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damaging the permanent tissue. The chisel is driven by well 
regulated blows from a sledge, under the direction of the in
dividual holding the chisel (Figure 5). After several blows 
from the sledge hammer, the handle should be manipulated up 
and down to avoid wedging of the cutting blade. As the cutting 

Figure 5.-Removing offshoots from the parent palm for transplanting 

blade is often entirely hidden, progress of the chisel as it is 
being driven can be estimated by watching the movement of the 
offshoot. If the chisel is set below the center of the connection 
the top of the offshoot will move toward the palm; if above, 
the movement will be away from the palm. To release the 
chisel after a cut has been completed, the handle is manipulated 
up and down, parallel to the cutting blade while a steady pull 
is exerted on it. The cutting blade is so beveled that, if not 
driven too deeply, it will cut its way out. In no case should the 
chisel be used as a pry un til the offshoot connection is severed. 
The first cut is made at the side and just below the center of the 
connection, followed by a second and perhaps a third cut above 
the first. If the offshoot has not been freed by these cuts, similar 
ones are made on the opposite side. Where the offshoot is well 
rooted it will be necessary to drive the chisel beneath the ball 
of earth to sever downward growing roots. 

Care must be used that no unnecessary strain or stress is placed 
upon the offshoot during the cutting operation or in subsequent 
handling as the inner tissue near the terminal bud is very suc
culent and breaks easily. Also, it is important that the offshoot 
be cut without damaging either the offshoot or the parent palm. 
The entire operation requires skill, patience and good judgment, 
acquired only with experience. 
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After the offshoot is removed from the palm, all the leaf stubs 
are pruned back close to the fiber, and all but ten or twelve 
mature leaves are removed. The remaining leaves are then tied 
tightly together with heavy twine or wire, and cut back even with 
or slightly below the end of the first spike leaf. The foliage is cut 
evenly across the top in order to more readily observe subse
quent growth (Figure 6). 

Figure 6.-After the offshoot is detached some of the outer leaves are re
moved and the remaining ones are tied tightly together and topped. 

If the offshoot is to be moved a considerable distance, or if 
planting is delayed, the balled roots should be covered with 
burlap and kept moist by sprinkling with water. Offshoots that 
are to be shipped considerable distances may be protected in 
transit by covering the ball with wet sphagnum moss or other 
material of good water-holding capacity, held in place with a 
burlap covering. 

Care in handling offshoots cannot be overemphasized. To 
drop an offshoot or give it a sudden jar may injure the heart 
tissue, or dislodge the soil about the roots. An offshoot should 
never be handled by its inner leaves, as the leaf bases are very 
tender and may be broken, thereby exposing or injuring the 
heart tissue. 

Planting Distance 

The planting distance for palms should be governed by the 
type of soil, the variety, and climatic conditions. Experimental 
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data and general observations have shown that plantings of 
mixed varieties are most successful where they are planted at 
least 30 feet apart by the square system. This gives approxi
mately forty-eight palms per acre. This spacing allows free cir
culation of air throughout the date garden, which is an ad
vantage during seasons of frequent rains. Free air drainage 
carries off the excess moisture from the fruit and lowers the at
mospheric humidity. Records at the University Date Garden 
show that palms of the same variety planted more closely, pro
duce lighter crops than those planted at least 30 feet apart. 

In the Old World, palms are frequently interplanted with many 
other types of fruit trees such as citrus, fig, pomegranate, apricot, 
and with grapes and vegetables. It is possible in the future that 
interplanting will become an important feature of a date garden. 
Interplanting with citrus has been adopted by some growers 
at present (Figure 7). The shade supplied by the tall palms 
may allow a variety of tropical and subtropical fruits to be 
grown, which are now considered not adapted to exposed con
ditions. 

Figure 7.-The partial shade provided by date palms should supply an 
excellent environment for interplanted citrus. 

Planting Offshoots 

It is desirable to prepare the holes several months in advance 
of planting. They should be 3 feet in diameter and 3 feet in 
depth and filled with a mixture of equal parts of barnyard ma
nure and good top soil. The prepared holes should be irrigated 
every three or four weeks so that the organic material will be 
somewhat decomposed and the soil settled before planting time. 
The composted soil will supply free drainage and an ideal medium 
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for the newly established root system of the young palm. The 
cost of preparing the holes will be more than offset by the in
creased growth made during the first few years. 

If the holes are not prepared in advance of planting time, they 
should be dug only of sufficient size to accommodate the offshoot. 
If dug larger and refilled the soil will settle and lower the off
shoot to such an extent that irrigation water may cause injury 
or death. 

Perfect alignment of offshoots at the time of planting will add 
much to the attractiveness of the garden. N early all fruit-bear
ing trees develop lateral branches which serve to minimize small 
errors in alignment. The mature date palm has a barren trunk 
and small irregularities are readily detected. To facilitate cor
rect planting, the field is squared and laid out with a stake at 
each place an offshoot is to be planted. The holes are then dug 
around these stakes. 

Before planting "the offshoot, a basin 4 to 8 inches deep and 6 
to 8 feet in diameter is made around the hole (Figure 8). The 

Figure 8.-The offshoot is planted in the 
center of a shallow basin so that soil may 
be filled in against its developing offshoots 
when necessary to insure root develop
ment. The planting depth is at the great
est bulb diameter and the stubbed leaves 

are protected with a burlap wrap. 

offshoot is planted in the 
center of the basin to the 
depth of its greatest bulb 
diameter, yet never at a 
depth to permit irriga
tion water to come up 
into the loose fiber near 
crown. Loose moist top 

. soil i s pressed firmly 
about the base of the off
shoot until the hole is 
half filled, at which time 
a small stream of water 
is directed into the basin. 
During this irrigation the 
hole is filled to the level 
of the basin and the soil 
worked in carefully to 
exclude all air pockets. 
A mulch of old alfalfa 
hay, g r a i n straw, or 
barnyard manure is then 
placed in the basin to 
keep the surface soil 
fro m drying out and 
shrinking away from the 
sides 0 f the offshoot. 
New roots will not de
velop unless moist soil 
is kept in direct contact 

with the base of the offshoot. Several inspections during the 
first few weeks after planting should be made to make certain 
that this condition is maintained. 
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CARE OF OFFSHOOTS AFTER PLANTING
After the offshoots have been planted, the foliage should be

protected from the direct rays of the sun. Shading prevents
sunburning of the outer leaves and lessens evaporation from the
entire leaf area. A simple, inexpensive method of covering is
to wrap the leaves with one or two thicknesses of light weight
burlap, leaving the top 2 to 4 inches of the leaves exposed (Figure
8). Allow the burlap to extend toward the base sufficiently to
shade the crown of the offshoot, but not far enough to come in
contact with the irrigation water. Having the top exposed al-
lows the offshoot to be inspected without disturbing the wrap-
ping material. Such covers are usually allowed to remain on the
offshoot until the following spring.

The leaves are kept tightly bound together until active growth
begins. After this occurs the tie is loosened from time to time,
as new leaves push up through the center. The tie should be
retained until the second or third growing season, as it serves
as a brace for newly formed leaves, preventing wind break-
age. The leaves should be of sufficient size to support them-
selves before the tie is removed.
Irrigating Offshoots

It is necessary to keep the soil moist at all times until the off-
shoot has established a new root system. This requires light but
frequent applications of water, the interval between irrigations
being determined by the type of soil. During the summer months
a light sandy soil may require an irrigation every two or three
days, while a heavy soil may remain sufficiently moist with one
irrigation a week. No definite rule may be set with regard to
this interval, the chief objective being to keep the soil moist.
There is some danger of over -irrigation in heavy soils with poor
drainage, particularly if a heavy mulch is used in the basin.
Over -irrigating will result in poor aeration with possible loss of
the offshoot. During the fall and winter months when growth is
retarded by lower temperatures, the interval between irriga-
tions should be lengthened.

Irrigation water is applied to the basins from a supply fur-
row extending along each row of offshoots, 18 to 24 inches from
the rim of the basin. The water entering the basin is regulated
so that it will not stand more than 2 or 3 inches deep, and is
held in the basin until it has penetrated below the depth of
the root area. A careful inspection should be made during the
first few irrigations to see that the water does not stand high
enough to enter the crown of the offshoot. Water in the crown
may cause the succulent tissue to ferment and rot, resulting
in the death of the offshoot.
Winter Protection

In areas where minimum temperatures of 25 degrees F. or
lower are likely to occur, it is advisable to protect young palms
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during their first and second winters. Frost damage to offshoots
at 25 degrees F. usually is confined to the outer leaves; with lower
temperatures all leaves may be frozen back to the crown. Ade-
quate protection may be obtained by wrapping the offshoot
with burlap, or by tying a layer of corn or sorghum stalks about
it. This protection should be placed not later than December
1, and may be removed in the spring as soon as danger from kill-
ing frosts has passed, usually about February 15.

The leaves of a young palm may be severely frosted without
injury to the bud. Leaves injured by frost may be pruned back
to green tissue as soon as the full extent of the damage can be
determined in the spring or early summer.

MANAGEMENT OF THE DATE GARDEN
Irrigation

The date palm has the ability to adapt itself to a wide range
of soil moisture conditions. In its native habitat it is only found
growing in places where its roots have access to a constant water
supply. It can, however, survive for long periods with very lit-
tle water. During periods of drouth, water is conserved by
retardation or cessation of growth. In such cases, when water
is again made available to the palm, normal growth is resumed
without apparent ill effect upon the future thriftiness of the
palm.

The actual amount of water used by a mature palm making
a normal growth, according to Harris (11) is only slightly more
than that used by a mature grapefruit tree in full production.
This conclusion was reached after a twelve -month study of
the water usage of thirty -year -old Rhars and Hayany palms
growing in the University Date Garden near Tempe. The
palms were in a healthy condition, bearing average crops, and
carrying between eighty and one hundred leaves. The root
system, due to a previous high water table, could not be con-
sidered normal in that few roots had penetrated below a depth
of 6 feet. During the twelve -month period these palms used
44 acre -inches of water per acre. The total amount of water de-
livered to the garden during this time was approximately 7 acre -
feet per acre applied in twelve irrigations. The grapefruit trees,
twenty years old growing on a somewhat different soil, used a
total of 38 acre- inches per acre per year.

The date palm under normal conditions is a deep rooted plant.
It is, therefore, necessary to maintain an adequate supply of soil
moisture to a depth of at least 6 feet for maximum growth re-
sponse. The frequency and depth of irrigation water applications
to maintain this will depend largely on the soil texture, depth
of root penetration, weather conditions, variety and size of palm,
and the leaf area. During the summer months the palms are
making a vigorous growth and the fruit is developing rapidly.
It is very important that no water stress occur during this period.
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Sandy soils usually require irrigations at ten to fourteen days'
intervals while a heavy clay loam may be allowed three or
more weeks between irrigations.

After the fruit has reached a maximum size the irrigation in-
terval should be materially lengthened. A warm dry soil en-
courages more uniform ripening of the fruit on the clusters. The
fruit is also subject to greater damage from rain when the soil
is wet following an irrigation than when the soil is dry.

The variety and prevailing weather conditions influence ma-
terially the irrigation practice during the ripening season. With
little or no rain and low atmospheric humidity, such varieties
as the Halawi. and Deglet Noor have a tendency to shrivel. By
keeping the soil moist this tendency may be offset to a degree.
Other varieties such as the Hayany and Iteema seem to improve
in quality with a low soil moisture during this period.

During the first several years after the garden is planted, irri-
gation water is applied in the original. basins. These should be
gradually enlarged and supplemented by furrows between the
basins. After the offshoots have been removed the basins are
filled and the entire area irrigated by one of the several methods
now employed. The system of irrigation used will depend upon
the soil and the slope of the land. If the furrow method is used
it is advisable to flood the garden at least once a year to pre-
vent the accumulation of alkali salts in the surface soil.
Cultivation

The principles and practices used in the cultivation of other
fruit trees can be applied successfully to the date palm. The pri-
mary objects of cultivation are to aerate the soil, control weeds,
insure water penetration and incorporate organic fertilizer into
the soil.

The basins around young palms should be spaded at least once
each year and new mulch added. The mulch keeps the surface
soil from drying out and prevents grass and weeds from be-
coming established around the palm. Cultivation between the
basins will consist largely in the control of weeds.

After the offshoots have been removed the basins are filled and
the entire area between the palms may be cultivated with ma-
chinery. The type of cultivating tool used and the depth of
cultivation should be changed occasionally to prevent the for-
mation of a plow sole. It is of particular importance to have
the garden clean cultivated during the harvest season. Weeds
and grass growing under the palms will increase atmospheric
humidity in the garden and make it difficult to keep the ground
clean of fallen fruit.
Soil Fertility

Very little experimental evidence is available concerning the
fertilizer requirements of the date palm. However, it has been
observed that where fertilizer has been applied, other factors
being favorable, an increase in growth response and production
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has resulted. To fertilize intelligently the grower must be guided
by the general condition of the palm. This requires a close study
of its growth and production. The palm should be maintained
in a sufficiently thrifty condition to promote maximum fruit
production with a minimum production of leaves. From produc-
tion studies made by the writers (3) it would appear that a
palm producing twenty to thirty leaves annually develops a
sufficient number of fruit clusters to maintain maximum pro-
duction. Palms making a yearly trunk elongation of 18 to 24
inches will have a higher ratio of fruit clusters to leaves pro-
duced than a palm making a growth of 36 inches or more per
year. This would indicate that there is a maximum beyond
which it would not be commercially profitable to force growth.

A study of the soil is necessary before any fertilization pro-
gram is adopted. A soil analysis may be of some value in
this connection. The final test of a fertilizer is, of course, its
effect upon the plant under field conditions, and it is possible to
have several factors involved which make a definite conclusion
difficult. A survey of citrus tree development in the Salt River
valley (7) reveals that groves planted in good soil which is un-
fertilized have made more growth than trees growing in poor
soils which were heavily fertilized. This doubtless would hold
true to a certain extent with the date palm. Furthermore, the
date palm, which has a deep and extensive root system, will
be likely to exhaust the original plant food supply in the root
area less rapidly than the more shallow rooted citrus tree.

A study of soils in Arizona has established that they are pre-
vailingly deficient in nitrogen and organic matter, both of which
can be supplied by liberal applications of barnyard manure.
Available phosphates also are often lacking in sufficient amounts.
Dates make their most rapid growth during the hot summer
months, therefore, animal manures should be applied in the late
fall or winter so as to liberate available nutrients and produce
other beneficial effects during this growth period, A yearly ap-
plication should be made in sufficient quantities to maintain
the palm in a vigorous and prolific condition. A green manure
crop is of value in maintaining this soil fertility program. Winter
cover crops of sour clover (Melolotus indica) or other legumes
may be grown with but little additional expense except for
water, and practically no interference with other operations in
the date garden. Cover crops have value in addition to adding
fertility in that the roots place organic material into the subsoil
which increases the water holding capacity of the soil as well as
aiding water penetration and beneficial bacterial activity.

Pruning Date Palms

Pruning is largely confined to the removal of old leaves and
spines. The number of leaves that a mature palm should carry
to secure maximum production is not definitely known. It is
generally accepted that a date palm in full bearing should carry
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from 100 to 125 fully developed leaves. On those palms carrying
the desired number of leaves, pruning is confined to the re-
moval annually of a number of old leaves equal to the number
of new leaves developed during the preceding year. In pruning
leaves, the cut is made at the base fairly close to the fiber. Leaf
pruning can be done at any time during the spring or early
summer.

Aerial roots may form behind the cut leaf bases on the lower
part of the trunk unless particular precautions are observed.
These roots develop in the outer tissue of the trunk behind the
leaf bases. They live for a time in the decaying leaf bases and
moist fibers but finally die as they become exposed to the dry
atmosphere. These old decaying roots supplemented with soil
particles and other decaying organic material lodged between
the old roots, stimulate growth on another cycle of roots. Each
time a new growth of roots starts the diameter of the trunk is
decreased, resulting eventually in the loss of the palm. This
may be partially prevented by pruning the old leaf stubs close
to the trunk and removing the fiber to a height of 3 to 4 feet
from the ground after the offshoots have been removed.

Each year before blossoming begins the spines are cut from
the leaves produced during the previous year. This is done to
facilitate working around the palm during the pollination and
fruiting season. A sharp knife designed similar to a pruning
knife, but with a blade 10 to 12 inches long is well adapted for
the purpose. Care should be exercised not to injure the midrib
of the leaf.
Pollinating Dates

In a natural or seedling group of date palms approximately an
equal number of male and female plants would occur and pollin-
ation would result from wind borne pollen. In commercial gar-
dens where it is desired to produce the maximum amount of fruit
on a given cultivated area, it is necessary to limit greatly the
male palms and to pollinate artificially. With hand pollination
two good male palms will produce sufficient pollen to fertilize
the flowers of fifty female palms.

The selection of male palms should be given careful considera-
tion. There is a great variation between them as to time of blos-
soming, number of blossoms produced, the size and shape of
the . blossoms, and the abundance and viability of the pollen.
Furthermore, as has also been shown by Nixon (13), the pollen
from different male varieties may influence the size of the fruit,
the size and shape of the seed, and the time of ripening. The
chief requisites of a desirable male palm are that it blossom at
the same time or just prior to the female palms and produce
many large blossoms with long strands which have an abundance
of yellowish, powdery, viable pollen (Figure 9) . Coarse flaky pol-
len is usually associated with low viability and should be avoided.
The final test for any male is the set of fruit produced by its
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Figure 9.-A desirable male 
flower cluster has many 
large flowers borne on long 
strands producing an abund
ance of powdery, viable 

pollen. 

pollen. It is possible for a prospective 
grower to obtain offshoots from tested 
palms which will assure him a de
pendable supply of pollen. 

It is desirable to collect the male 
blossoms within a few hours after the 
spathes split open. If they remain 
on the palm for a longer time, the 
individual flowers open, the pollen 
sacks are broken, and almost all of 
the pollen is carried away by the 
wind and bees. Pollen will remain 
viable throughout the blossoming 
period provided the flower clusters 
are properly handled. 

The length of time a female flower 
is receptive to fertilization depends 
upon a number of factors and cannot 
be definitely stated. Differences be
tween varieties, prevailing atmo
speric conditions and possibly a phy
siological difference between the bIos .. 
soms on the same palm tend to in
fluence this period. Experiments (2), 
(12) indicate that the longer pollina
tion is delayed after the spathe has 
burst the fewer fertilizations will be 
effected (Figure 10). In commercial 
practice, where a heavy set of fruit is 
required, it is desirable to pollinate as 
soon as possible, never delaying more 
than two or three days. If rain oc
curs within twenty-four hours after a 

pollination has been made, it is advisable to repollinate after the 
weather clears. 

There are several satisfactory methods of applying pollen to 
the female flowers. The more common and most reliable method 
is to remove the sheath from the female flower cluster and place 
three to five strands from a recently opened male blossom upside 
down in the center of the female cluster (Figure 11). A strong 
twine is tied around the upper end of the cluster to hold the 
male flower strands in place and to keep the cluster in a compact 
form until the fruiting arm has elongated and the clusters work
ed down through the leaves into a permanent position. The 
twine is tied with a slip knot in such a manner that it will grad
ually loosen as the fruit increases in size. 

Another method involves the removal of the strands from 
the male flower cluster and placing them on a screen or slatted 
tray in a dry, well-ventilated room. The pollen which shatters 
from the drying flowers may be collected and used for pollinating 
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Figure lO.-The two spathes on the palm illustrated have burst, an indi
cation of the proper time for pollination. This operation should not be 

delayed more than two or three days beyond the stage indicated. 
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either by dusting it directly on the female flowers or by work-
ing it into cotton and tying a small amount of this into each
female cluster. It is desirable to use fresh pollen whenever
available; however, a supply of dried pollen should be maintained
throughout the season for emergency use in case fresh pollen is
not procurable when needed.

Thinning the Fruit

From data collected by the writers (5) it was shown that the
fruit of the date palm could be materially increased in size by
thinning. It was concluded that it made no difference whether
the number of fruiting clusters, the number of strands in a dus-
ter, the length of the strands or the number of dates on the
strands were reduced. Also, it was observed that heavily thinned
clusters ripened their fruit more uniformly than clusters which
were not thinned. The size of the dates was increased in propor-
tion to the total number of dates removed from the palm, rather
than for any given method. The amount of thinning required
will vary with the variety and vigor of the individual palm.
Palms that produce an excessive crop of fruit one year will bear
a very light crop or possibly fail to fruit the following year. No
arbitrary rule may be made governing the amount of thinning
required to maintain a uniform crop with maximum production
from year to year. Careful observations each season on the
amount, quality and size of the fruit, correlated with the variety
and cultural practices employed, is the only guide by which the
grower can estimate the productive capacity of his garden. A
reduction of one -fourth to one -third of the total number of fruit
set on a given palm is suggested as a basis upon which a grower
may start his thinning program.

There are several methods of thinning now used in commer-
cial gardens. The same method is not satisfactory for all varie-
ties, nor for all soil and climatic conditions encountered through-
out date growing areas. For those varieties which are subject
to damage from rain it is desirable to leave all strong flower
stalks and thin by removing the strands from the center of the
clusters. This produces a relatively loose cluster which affords
better air circulation, a desirable condition during damp, rainy
seasons. Certain varieties, especially where grown in areas of
low humidity and little rainfall, have a tendency to shrivel or
become puffy as they ripen. In such cases it is advisable to keep
the clusters as compact as possible to prevent excessive loss of
moisture from the fruit. This is accomplished by removing entire
clusters or by removing the lower portion of all strands on indi-
vidual clusters.

Thinning is usually done at the time the blossoms are pollin-
ated, but it may be done at any time before the fruit reaches ap-
proximately one -fourth its maximum size.
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Figure n.-The sheath has been cut away from the female flower clu$ter 
and a few strands of fresh, male flowers bound in place in the center of 

the cluster completes pollination. 
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Supporting the CIusters
After the fruiting stem has reached its full length, the weight

of the rapidly developing fruit will force the cluster down
through the leaves. It is important to direct the clusters so that
they will hang freely and be equally distributed around the palm.
When the berries have reached approximately three -fourths
maximum size, the clusters should be supported to prevent the
kinking or breaking of the fruiting arm, and to minimize the
wind damage.

Light clusters may be tied to adjacent leaves for support but
large heavy clusters require a special brace. A commonly used
brace consists of a 1- by 3 -inch stake 3 to 6 feet long, beveled at
one end, with a heavy specially designed hook fitted to the
beveled end. This hook is made of heavy wire, 24 inches long,
twisted to give a 2 -inch eye in the center parallel to the arms with
the ends bent in a 3 -inch semicircle at right angles to the arms.
The fruiting stem rests in the half circles of the hook, one half
circle being fastened in front of the first whorl of strands on the
cluster to prevent slipping on the fruiting stem. The beveled end
of the stake is fitted into the eye of the hook and the other end
is wedged behind a leaf base (Figure 12). A more simple and less
expensive method is to tie one end of the stake securely to the
base of the fruit cluster with a light rope in place of using the
hook described above.
Harvesting the Fruit

As all dates on the fruiting clusters do not ripen at one time,
it is necessary to make several pickings during the season. The
rate of fruit ripening appears to be influenced by the same fac-
tors as those influencing the rate of palm growth. Those varie-
ties ripening early in the season when the minimum temperatures
are quite high, have a shorter ripening period than do those
ripening later. Likewise, cold weather during the fall retards
ripening and warm weather accelerates it.

It is essential that the fruits have a high percentage of their
sugar accumulated before they are picked from the palm, if a

TABLE 5.- ACCUMULATION OF SUGAR* IN THE KHADRAWI, AN
EARLY MATURING VARIETY, AND THE MAKTOOM, A LATE MA-

TURING VARIETY

Khadrawi Maktoom

%
Dry

matter

%
Invert
sugar

%
Total
sugar

%
Dry

matter

%
Invert
sugar

%
Total
sugar

:keen
50 -70% translucent
Translucent

36.8
50.1
55.75

10.27
27.75
40.02

22.22
36.41
42.12

36.7
46.6
46.6

8.84
19.47
32.31

27.01
36.12
36.15

*Per cent of sugars based on wet weight of fruit.
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Figure 12.-Before the fruit reaches full size the bunches should be sup
ported to prevent breaking of the fruiting arm and to minimize wind 

damage. 

high quality product is to result from artificial ripening. The 
fruits of nearly all varieties ripen from the distal end toward the 
calyx. During ripening the flesh becomes pliable and the 
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color changes to a light translucent amber in the light colored,
soft, and semi -soft varieties. The influx of sugar differs in the
early and late maturing varieties. Table 5 shows the accumula-
tion of sugar in the Khadrawi, an early maturing variety, and
the Maktoom, a late maturing variety.

These data indicate that the sugar content of the early matur-
ing varieties continues to increase until the fruit approximates
the fully translucent stage. If such fruits are picked when they
show the first signs of ripening, an inferior product characterized
by a tasteless, watery flesh will result. If dehydrated or held in
storage the flesh separates from the skin and dries to a leathery
consistency unfit for commercial purposes. Fruits ripening late
in the season accumulate the greater part of their sugars before
the flesh begins to soften. Therefore, they can be picked and
ripened into a high quality product at a much earlier stage of
maturity.

Fruits which remain on the palm until fully ripe become dark-
ened in color, wrinkled or puffy, and considerable loss may occur
during periods of unfavorable weather due to souring. Also, the
loss from birds, insects, and handling will be greatly increased.

Two methods of picking are now used in commercial gardens.
In one, the date is detached from the calyx by means of a twist-
ing motion of the fingers. The other method is to clip the date
from the strands leaving the calyx attached to the fruit. The
latter method increases the cost of picking but adds to the at-
tractiveness of the fruit. Fruits of the soft type must be handled
with care to prevent crushing or injury to the skin. This is best
accomplished by using a shallow picking container holding not
more than two layers of dates. The firm varieties may be picked
less carefully, using deeper containers, without damage to the
fruit.

The dry or bread dates are easily picked, as all the fruit is
allowed to become fully ripe and dry on the cluster. The cluster
is then cut late in the season and the dates removed.

Ladders are used for picking the fruit when the palms are
small, but as they grow in height, the long ladders required be-
come more and more unwieldy. This has necessitated the use of
picking platforms for the taller palms from which all the fruit
clusters can easily be reached. The cost of these platforms is
more than offset by the saving of labor involved in the pruning,
pollinating, thinning, bracing, protecting clusters, and picking.
A very satisfactory type of permanent platform in shown in Fig-
ure 13.
Effect of Rain During the Ripening Season

Rain, followed by periods of high atmospheric humidity during
the ripening season, may cause serious injury to dates. This
injury is of two types: first, the cracking or bursting of the skin
caused by the absorption of water through the skin; and second,
loss due to souring (bacteria and molds).
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Figure 13.-The use of permanently anchored platforms on tall palms. 
minimizes the handling of long cumbersome ladders and greatly reduces 

picking costs. 

The flesh of the date fruit contains relatively large amounts of 
sugar. This high sugar concentration within the fruit causes it 
to absorb water readily in atmospheres of high relative humidi-
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ties (80 per cent or higher) (10) or when placed in direct contact
with water. Tests were made by the writers to determine the
amount of water absorbed by the Iteema date during the severe
rain which occurred on October 8, 1932, at which time 0.87 inch
of rain fell in ten hours. The moisture content of green and 20
to 30 per cent ripe fruit, which was determined before and after
the rain, showed that the dates absorbed 3.6 and 6.95 per cent
moisture respectively. The higher sugar content of the partially
ripened fruit apparently caused it to absorb more moisture than
the greener fruit. Fully matured fruits have a high percentage
of dry matter and moderate quantities of water may be absorbed
without injury. The absorption of water causes a rupture of the
cuticle, the extent of the injury depending upon the amount and
duration of the rain, the subsequent weather conditions, the va-
riety and the stage of maturity of the fruit.

Damage to fruit during periods subsequent to a rain is fre-
quently more severe than that resulting directly from the exces-
sive absorption of water. After the cuticle of the date is ruptured,
bacteria, molds and yeasts find a favorable medium for growth in
the syrupy flesh of the date, causing it to sour and rot. Fruits
injured in the green stage apparently do not offer so favorable a
medium for organisms as do the more ripened fruits. The cracks
are readily healed by the drying out of adjacent tissue and be-
come very conspicuous as the fruit approaches maturity. Fruits
scarred in this manner, referred to as "checked," may mature
normally with no loss, except as the grade is lowered. However,
certain varieties such as the Hayany and Deglet Noor are seri-
ously damaged by a condition following severe checking known
as "blacknose," characterized by the darkened and desiccated
condition of the distal end of the fruit.

Protecting Fruit Clusters

Various types of covers have been devised to protect the fruit
clusters from rain during the ripening season. The ideal pro-
tector should have the following characteristics: first, waterproof
during heavy rains; second, allow circulation of air throughout
the fruit cluster; third, designed for minimum handling during
picking; fourth, sufficiently tight to exclude insects and to pro-
vide protection from birds, fifth, available at a nominal cost.
Such a protector has not yet been devised. The value of pro-
tectors has been particularly noticeable during heavy rains after
which the weather clears quickly and atmospheric conditions
become normal. During periods of unsettled weather with oc-
casional showers and high relative humidity, the covers have not
proven so effective. Under such conditions the fruit becomes
syrupy and some of it will begin to sour and mold if the covers
are not removed or lifted to allow free air circulation about the
clusters. This damage is difficult to overcome and will probably
always constitute a hazard to the date industry.
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According to present information it does not seem advisable
to cover the clusters until just before the fruits begin to ripen.
If covered earlier in the season, considerable loss by sunburn is
likely to occur by fruit touching the covers where exposed to full
sunlight. The covers may be attached and folded back, exposing
the fruit until a rain is imminent at which time they should be
pulled down.

Garden sanitation is a very important factor in decreasing the
loss of fruit from bacteria, fungi, and insects, especially during
unfavorable ripening conditions. Injured, over -ripe and diseased
fruit should be picked from the clusters and removed from the
ground beneath the palms and either buried or otherwise de-
stroyed. This is particularly helpful in controlling insects which
infest the dates in the field and which later cause trouble in the
packing house.

PACKING HOUSE MANAGEMENT

The growing and marketing of dates will become more special-
ized as the industry develops. Specially designed packing houses
with trained foremen will be necessary to keep handling costs
low and to place a high quality product on the market. Owners
of small date acreages may find it advantageous to handle their
fruit through a cooperatively owned packing plant or by special
arrangement with the large, privately owned plants now oper-
ating.

The date packing house should be located a moderate distance
from the garden so that insects which are attracted to the over-
ripe and soured fruit in the garden will be less troublesome. Con-
sideration should be given to a location which is convenient for
making deliveries of fruit to and from the packing house, and
where labor, chiefly female, can be obtained intermittently as
needed throughout the packing season. The house should be
constructed as nearly insect proof as possible with all outside
openings screened with not less than thirty -six mesh wire cloth.
The interior of the house should be divided into several well iso-
lated rooms as follows: a receiving room, fumigating room, clean-
ing and grading room, maturation or ripening rooms, packing
room, and supply room.

Fruit is delivered to the receiving room in shallow, hardware-
cloth- bottomed trays and placed in the fumigation room. After
being fumigated the fruit is taken into the cleaning and grading
room. The fruit is passed through the cleaners and on to the
grading belts where it is graded for marketable fruit and degree
of ripeness. After grading, the fruit is placed in ripening trays
and taken to the ripening rooms where maturation is completed
under conditions of controlled temperature and humidity. After
the fruit has reached the desired degree of ripeness and moisture
content, it is removed to the packing room, regraded and packed.
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Fumigation

During the ripening season, and particularly during periods of
rain and high atmospheric humidity, there are several insects
which lay their eggs upon the ripe and over -ripe fruit in the
garden or in the packing house. The most troublesome is the
Indian meal moth (Plodia interpunctella) which lays its eggs on
the ripe fruit. The eggs hatch into the large yellowish larvae
frequently found in carelessly packed fruit. Since the larva
spins a sticky web as it crawls, infested fruit may be readily
detected. The adult moth is frequently found on the walls and
screens of the packing house awaiting an opportunity to deposit
eggs on the exposed fruit.

The most prevalent and conspicuous pest found in the garden
is the common "two- spotted" fruit beetle, "sour bug" (Carpophi-
lus hemipteres) which abounds on all over -ripe fruits in the
Southwest. It lays eggs only in the very soft juicy fruit, especi-
ally those which have started to sour.

Another common fruit pest is the saw- toothed grain beetle
(Oryzaephilus surinamensis). The eggs are deposited in dates
which are in a semi -dry or dry stage; rarely is it found in soft,
juicy dates. The adult is so small and flat that it is difficult to
prevent it from gaining access to packed fruit, held in ordinary
storage.

Damage and loss due to these insects can be prevented by
fumigating the fruit before it enters the packing house. A num-
ber of chemical fumigants have been used during the past ten
years. Carbon disulphide, cyanide, and a mixture of carbon di-
sulphide and carbon dioxide have given effective control, but
their use has now been discontinued because of the dangers in-
volved in handling. More recently a gas sold under the trade
name "carboxide" has come into general usage. This gas is non-
explosive and non-poisonous to human beings. Its chief disad-
vantage is the long period of exposure required for effective
insect control. Until something more satisfactory is found, the
use of this gas is recommended. Effective insect control has also
been obtained by subjecting the fruit to a temperature of 140
degrees F. for two or three hours before it is removed from the
maturation room. However, this extreme temperature darkens
the fruit, breaks down the juice cells resulting in syrup exuda-
tion, and is deleterious to flavor and quality. For these reasons
high temperatures cannot be recommended except in cases where
fumigation facilities are not available.
Cleaning the Fruit

Fruit ripening on the palms collects dust and other foreign par-
ticles which should be completely removed before placing the
fruit in the maturation rooms. Several methods of cleaning the
fruit have been devised. Semi -soft varieties such as the Deglet
Noor are generally cleaned in a revolving cylinder lined with
brushes through which a strong current of air is drawn by a
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suction fan. The air current carries away the dust and dirt as it
is removed from the fruit by the brushes. Soft varieties are
either washed by means of a water spray or by rolling the fruit
over dampened toweling by means of a mechanical shaker. The
latter method is to be recommended as it cleans the fruit more
thoroughly and damage by the absorption of excessive amounts
of water is avoided. If dates are washed by immersion or spray,
all water adhering to the fruit must be removed at once. This is
readily accomplished by passing the fruit through a blast of
warm air after it leaves the washer.

Limited quantities of fruit can be cleaned by hand by gently
shaking a single layer in a ripening tray, the bottom of which
has been covered with a dampened turkish towel.
Grading the Fruit

The fruit passes from the cleaner or washer and dryer to the
grading belts where graders separate the commercial fruit for
degree of ripeness, and remove the worthless fruit. Segregating
the fruit according to the degree of ripeness materially reduces
handling and sorting during the maturation process. When the
fruit is removed from the maturation room, it is again graded.
At present there are no standard grades for dates; however,
nearly all packers conform to the commercial grades of fancy,
choice, and confection fruit. This grading is frequently done by
hand at the packing table as the fruit is being packed.

The fancy grade consists only of those fruits which are of uni-
formly large size for the variety; free from all insect or fungus
injury, conspicuous checks, cracks, or blisters; flesh soft; fiber
around the seed cavity tender and not stringy; attractive uni-
form color, preferably lighter than natural tree ripened fruits;
and of uniform moisture content to insure storage for a reason-
able time. The choice grade fruit may vary to a limited extent
in size and color; free from all insect or fungus injury; the skin
may show some blistering or checking but not to such an extent
that it materially detracts from the appearance or impairs the
eating qualities of the fruit; flesh and fiber well softened; and
the moisture content reduced to a point where the fruit will keep
for a considerable period at ordinary room temperatures. The
confection grade includes all other fruit regardless of size, color,
moisture content or condition in so far as it is a wholesome,
palatable product free from insect or fungus injury. This grade
is considerably dehydrated so that it will keep for an indefinite
period, and packed in bulk for culinary purposes.

Artificial Ripening

The principles of natural and artificial ripening have been dis-
cussed in detail by Vinson and Freeman (16), Sievers and Barger
(15), and others. It is not in the province of this bulletin to dis-
cuss the complex changes which take place during the ripening
process. When the first date palms imported into this country
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came into bearing, it was found that many varieties would not
mature their fruit satisfactorily on the palm. This was due
primarily to the unfavorable climatic conditions prevailing here
during the ripening season. It was pointed out by Vinson as
early as 1905 that partially ripened fruit could be picked from the
palm and ripened into a luscious product when subjected to con-
trolled heat and moisture conditions. He also found that arti-
ficial ripening could be stimulated by the use of certain chemicals
and for a time carbon dioxide gas was used to ripen dates at the
University Date Garden packing house. Numerous objections to
this method developed and it was soon replaced by heat ripening.

It is not possible to cover the subject of artificial ripening with-
out discussing each variety. The temperature and relative hu-
midity required not only differs with varieties, but also must be
changed according to the degree of ripeness and moisture content
of the fruit. In general, fruit picked after a heavy rain has a
higher moisture content and must be ripened with a higher tem-
perature and a lower relative humidity than fruit picked when
the atmosphere is dry.

Ripening temperatures range from 95 to 110 degrees F. accom-
panied by a relative humidity of 60 to 80 per cent. A constant
temperature and humidity is maintained by thermostat and hu-
midity controls. Electricity is used almost exclusively for heat.
To insure a uniform temperature in all parts of the ripening room
the air must be kept in circulation. An electric fan or an air cir-
culation system involving the use of a rotary or exhaust fan
should be provided. A means of expelling the air from the room
and replacing it with fresh air is necessary. This may easily be
arranged in the air circulation system or may be obtained by the
use of ventilators. Thermometers placed near the ceiling and
floor of the maturation room will give a check on the uniformity
of heat and the efficiency of the fans.

The fruit is held in the ripening heat until the flesh becomes
soft and the greater part of the fiber around the seed cavity is
broken down into soft date meat. A satisfactory method of test-
ing the maturity of a date fruit is to hold it between the thumb
and forefinger and press gently. If the flesh is soft and pliable,
ripening is complete; if it is hard and unyielding, the fruit should
remain in the maturation room for a longer period. The length
of time required to ripen dates properly will vary from several
hours to three or four days depending upon the variety and the
condition of the fruit at the time it enters the packing house.

Nearly all varieties of soft dates must be dehydrated to some
extent before being placed on the market. Dates which have a
moisture content of 25 to 27 per cent keep indefinitely at ordinary
room temperatures and can be classed as a non -perishable pro-
duct. Soft varieties dehydrated to that degree lose their plump,
attractive appearance and cannot be sold as fresh fruit (Figure
14) . Fresh dates therefore are dehydrated only to a degree which
makes them semi -perishable, or to a moisture content of from 30



Figure 14.-Three degrees of processing on the same variety, from left to right: fresh dates, moderately 
dehydrated, fully cured. 
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to 40 per cent. This fruit must be placed on the market for immedi-
ate consumption or held in cold storage. Dehydration is accom-
plished by raising the temperature and reducing the humidity in
the maturation room immediately following the ripening process.
A temperature of 130 to 140 degrees F. is used. A temperature
of 140 degrees darkens the fruit materially and is not recom-
mended except for those varieties which have a natural dark
color, or which have a very high moisture content. The humidity
in the ripening room is reduced to approximately 50 per cent by
opening the ventilators, driving out the moist air, and replacing
it with dry air from the outside. The high temperature used in
dehydration completes the breaking down of the fiber around the
seed cavity and improves the flavor of many varieties. An experi-
enced operator can estimate with accuracy the moisture content
of the fruit by its appearance and feel. An inexperienced person
can best afford to sacrifice appearance for keeping quality, and
dehydrate the fruit until it is quite wrinkled.

Packing

At the present time there are no standard containers for dates,
each grower using a container best suited to his purpose. Danger
of souring with soft dates is reduced if some ventilation and con-
sequent loss of moisture is permitted. Semi -soft dates and con-
fection fruit require airtight conditions to maintain a constant
moisture content of the fruit. Therefore, two distinct types of
containers are now used in date packing; the ventilated container
for the soft fresh date, and the airtight container for the semi-
soft and confection fruit.

Fancy and choice soft dates are packed in attractive litho-
graphed containers having a net weight varying from 8 ounces to
5 pounds. These containers may be of any desired shape, holding
one or more layers of dates. The oblong or square types are in
general use at present, although the shape may be adapted to the
variety. Cardboard and light wooden containers are both used
successfully. The inside of the container is preferably paraffined
or lined with wax paper. The individual dates are placed in a
regular design in the container to lend attractiveness to the
package. In nearly all cases the container is covered with a
medium weight cellophane, which not only excludes dust and
insects but displays the fruit to advantage. Moisture passes
slowly through the cellophane so that the dates are moderately
susceptive to the surrounding atmospheric conditions, either
giving off or absorbing moisture.

Fancy and choice semi -soft dates are usually packed similarly
to soft fruit in tight moisture proof containers which may hold
several layers of dates. A transparent window of moisture proof
cellophane serves to display the fruit and adds attractiveness to
the package.

Confection dates are either sold loose or packed in heavy card-
board or wooden cartons holding from 5 to 20 pounds of fruit.
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This grade, which enters into direct competition with imported
dates, should be given more consideration than it has received in
the past. A little care in arranging the fruit in the carton will
greatly improve its appearance.

Since dates are usually consumed without being washed or
sterilized by cooking, the packer should take every precaution to
place a wholesome, clean and sanitary product on the market.
Fancy and choice grades are often sold in competition with the
fancy candies so it is essential that the container and packing be
as attractive as possible.

Cold Storage

Cold storage is an important part of the handling and market-
ing of the date crop in Arizona. The limited volume of fruit and
favorable markets have made it possible to dispose of the crop
with a minimum storage period. With the volume of fruit rap-
idly increasing, due to new acreages coming into bearing, the
marketing season must be gradually lengthened to dispose of the
crop in a profitable manner. This will necessitate holding the
fruit in storage for a longer period.

The present practice is to prepare the fruit for market and
place it in cold storage at temperatures of 32 to 34 degrees F. and
a relative humidity of 65 to 75 per cent. This provides satisfac-
tory storage for two to four months. When stored for longer
periods, marked deterioration usually occurs, i.e., darkening of
color, loss in flavor, exudation of syrup and crystallization of
sugar. Loss from mold and souring may also occur if the relative
humidity is such that the dates absorb moisture during the stor-
age period, or if the dates have an excessively high moisture con-
tent at the time they are placed in storage and dehydration
cannot take place.

Experiments by Barger (6) show that the period of storage may
be increased by lowering the temperature. Tests made with
cured Halawi and Khadrawi varieties resulted in successful stor-
age for four to six months at 32 degrees F.; six to ten months at
18 degrees F.; and one year or over at 0 degree F. A relative
humidity of 65 to 70 per cent was necessary to keep the fruit at
constant weight. On the basis of these results, it may be advis-
able to store at 32 degrees F. for three to four months and sub-
sequently transfer the fruit to a lower temperature if it is desir-
able to prolong the marketing season.

Many growers in California utilize cold storage to reduce the
volume of Deglet Noor fruit in the packing house during the peak
of the harvest season. A few growers in Arizona now pack a
part of their soft varieties in bulk containers, place the fruit in
storage and later repack in small containers as the fruit is sent
to market. This practice adds but little to the handling costs
and assures a more attractive package.

Preliminary tests made by the writers indicate that cold stor-
age may not only be used to prolong the marketing period but
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may be utilized to complete the maturation of partially ripened
fruit. It was found that dates picked after they had obtained
their full sugar content, but still in a semi -ripe condition, would
complete the ripening process under commercial storage condi-
tions in thirty to sixty days. These fruits were superior in color
and appearance but were somewhat lacking in flavor. Practically
no souring occurred during the storage period of six months
regardless of the moisture content of the fruit. Mold, however,
was quite pronounced on those fruits, especially the Hayany
which had a very high moisture content. Under commercial
storage conditions it was found that the Hayany, a high mois-
ture and low sugar content date, lost moisture slowly throughout
the storage period; while the Halawi, a low moisture and high
sugar content date, gained in weight. This would indicate that
different types of dates can not be stored to best advantage under
the same temperature and humidity conditions. It was also
found that dates removed from storage were no more perishable
than similar dates not stored. However, to insure a high quality
of product to the consumer, frequent deliveries of small quanti-
ties of fruit to the retailer are essential.

DATE VARIETIES

In the development of any new horticultural industry the ques-
tion of varieties best adapted to local conditions and to present
,and future markets must be given very careful consideration.
Even more consideration should be given to the selection of date
varieties than to other orchard plants because the date palm can-
not be budded or grafted. Once a variety is established it cannot
be changed except by destroying the planting and replacing it
with another having more desirable qualities.

There are, according to Dawson (9) , some 380 named varieties
of dates growing in the Old World. More than 100 of these varie-
ties have been growing for a number of years at the University
of Arizona date experiment stations. From this large number of
varieties, only a few have proved satisfactory for commercial
planting in Arizona. Anyone contemplating planting a date gar -
den should investigate thoroughly the few varieties now being
!planted commercially and, if possible, observe the fruit through
one or more ripening seasons.

There are three general classes or types of dates: the soft, the
semi -soft, and the dry or bread dates, which, though quite dis-
tinct, grade more or less into each other through intermediate
varieties.

Soft types have, as the name implies, a soft juicy flesh, and
ripen in nearly all varieties earlier than the two other types.
This class can be further divided into two groups based on their
sugar and water content. Those varieties having a high water
and low sugar content, such as the Hayany, are highly perishable
if not dehydrated to a considerable extent before being placed on
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the market. The second group consists of those varieties having a
relatively high sugar and lower water content, which makes
them a less perishable product when placed on the market.
Nearly all the soft varieties now grown in commercial gardens,
except the Hayany, are of this type.

Semi -soft varieties have a high sugar and a low water content.
Cured dates of this type may be stored for months in moisture
proof packages with little deterioration. The Deglet Noor and
Zahidi are the two principal varieties of this type grown in
Arizona.

Dry dates, commonly referred to as bread dates, have a high
sugar and a very low moisture content. They become very dry and
hard when fully matured. Very few palms of this type have been
planted due to an unfavorable market. The Thoory is the out-
standing variety in the bread -date class.

Dates may also be classed according to the kind of sugar which
predominates in the mature fruit. This chemical difference de-
pends upon the relative presence or absence of the enzyme in-
vertase. During the early stage of sugar development, all varie-
ties contain a high percentage of cane sugar (sucrose) . When
those dates in which the enzyme invertase is active begin to
ripen a large part of the sugar is changed to invert sugar (levu-
lose and dextrose) . A high temperature during artificial matura-
tion accelerates enzyme activity to such an extent that cane
sugar dates ripened under such conditions are changed to the
invert sugar type. All soft varieties now grown in Arizona are
of the invert sugar class.

The following table gives the principal varieties and the ap-
proximate number of palms of each variety planted in Arizona:

TABLE 6.- PRINCIPAL VARIETIES AND APPROXIMATE NUMBER
OF PALMS OF EACH IN ARIZONA IN 1931

Variety
No. of palms

planted Variety
No. of palms

planted

Khadrawi _.. 2,078 Halawi 636
Zahidi 1,156 Maktoom 425
Iteema 1,065 Khalasa 278
Kustawi 992 Sphinx 156
Hayany 935 Sayer 150
Deglet Noor 653

*These figures were obtained from the Arizona State Commission of Agri-
culture and Horticulture in April, 1931, through the courtesy of H. B.
Skinner, State Date Palm Inspector. There has been no record made of
the individual varieties planted since that time.
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DEGLET NO OR 

This variety, grown extensively in Algeria and Tunisia, is con
sidered the finest quality semi-soft date of Northern Africa. As 
the ripening fruit ~s very susceptible to injury from rain and high 
atmospheric humidity, it cannot be grown successfully in Arizona 
except in a few favorable localities. It is grown extensively in 
the Coachella valley, California, and comprises more than two
thirds of all the plantings in that district. Due to its high sugar 
and low moisture content, the fruit keeps for long periods in 
storage with little loss in quality. Synonym: Deglet Nur. 

Fruit above medium size, 13M by 3M inches; oblong-ovate, color 
changes from light rose, ripening to amber, curing to reddish 
brown; flesh translucent amber, semi-soft, firm, very little fiber, 
smooth texture; flavor rich and distinctive; quality excellent; 
skin thin, tender, adhering to flesh; seed small in proportion to 
size of berry; ripening season late, October 1 to December, earlier 
in warm localities; production, 250 to 300 pounds per palm. 
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HALAWI 

The Halawi is one of the leading export dates of Southern 
Iraq. It is imported into the United States in large quantities 
and sold under the "Dromedary" brand. An intermediate variety 
between the soft and semi-soft type, it is commonly classed as a 
soft date. Its performance in Arizona has been very satisfactory 
in that it has withstood the most adverse seasons with a mini
mum loss of fruit. The chief objection to this variety is its small 
fruit, which has a tendency to shrivel as it ripens. It appears to 
bear higher quality fruit on the heavier types of soil. The fruit 
may be easily artificially ripened into either a soft or semi-soft 
date which stores excellently. Synonym: Hallawy; Hellawi. 

Fruit small to medium in size, 11f2 by 3~ inches; oblong with 
rounded apex; color, yellow ripening to light amber, curing to 
translucent golden brown; flesh translucent amber, firm to slight
ly syrupy, very little to no fiber, smooth texture; flavor rich and 
distinctive, quality very good to excellent; skin very thin, tender, 
and adheres tightly to flesh; seed medium in proportion to size of 
berry; ripening midseason, September 15 to November; produc
tion 150 to 200 pounds. 
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HAYANY 

A large, soft variet.y imported from Northern Egypt where it is 
grown extensively for local consumption. The fruit has a com
paratively low sugar content and high moisture content which 
makes it quite perishable when marketed. During wet, unfavor
able ripening seasons the fruit is checked badly and considerable 
loss occurs due to "blacknose," a shriveled and desiccated condi
tion of the distal end of the fruit. This is somewhat compensated 
for by the heavy production which usually insures a good crop. 
This variety is outstanding in producing a large number of off
shoots. The attractive purplish black color and large size of the 
fruit has found a favorable market where it is sold as a strictly 
fresh date. If not marketed immediat.ely, it must be held in dry 
cold storage. Synonym: Hayani. 

Fruit very large in size, 2Ys by 1% inches; oblong, slightly 
elliptical; color carmine, ripening and curing to purplish black; 
flesh amber, soft, watery, somewhat coarse with considerable 
fiber; flavor mild, not rich; quality very good; skin medium thick, 
tough, with a tendency to separate from the flesh; seed medium 
size in proportion to berry; ripening season early, September 1 
to October 31; production 250 to 300 pounds. 
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ITEEMA 

A soft variety imported from Algeria. The fruit is very attrac
tive and of excellent quality, but very susceptible to checking 
and souring on the palm during unfavorable ripening seasons. 
For this reason, it should be planted only in the more favorable 
locations, having free air circulation, preferably on light soils, 
which dry out quickly on the surface after an irrigation or heavy 
rain. The offshoots are very succulent and difficult to propagate. 
Despite some conflicting evidence, it appears that offshoots should 
remain on the palm at least one or two years longer than off
shoots from other commercial varieties. Due to the high mor
tality incurred in planting offshoots of this variety in garden 
formation, it is recommended that they be planted and grown for 
at least two years under nursery conditions. Synonym: Itima; 
Yatimeh. 

Fruit large in size, 13/4 by 1 inches; oblong elliptical, broadly 
pointed at distal end; color yellow ripening to translucent amber, 
curing to yellowish bay; flesh light amber, syrupy, melting; flavor 
very sweet, somewhat cloying; quality excellent, skin medium 
thick with tendency to separate from flesh when cured; seed 
small to medium in proportion to size of berry; ripening season 
midseason, September 15 to November 15; production 200 to 250-
pounds. 
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KHADRAWI 

A soft variety imported from Southern Iraq, where it is grown 
extensively for export. This is a slow growing palm, producing 
a relatively light yield of fruit. If this variety is planted to itself, 
distance between palms can be reduced from 30 feet to 25 feet 
without undue crowding. The larger number of palms planted 
per acre would, to a great extent, offset the light yield per palm. 
During the past thirty years, it has proved to be well adapted to 
Arizona conditions. The chief objection to this variety is that it 
ripens early in the season while the weather is still warm and 
there is little demand for fresh dates. This necessitates storage 
which increases costs and slightly reduces the grade of the fruit. 
The fruit ripens uniformly during a shorter period than many 
other varieties. Synonym: Khadrawy; Khadhrawi. 

Fruit medium size, 13k by ?/s inches; oblong-ovate; color orange 
yellow ripening to amber, curing to reddish brown; flesh amber, 
soft, slightly syrupy, somewhat granular, very little fiber; flavor 
pleasing and sweet. Slightly prickly to the tongue; quality very 
good; skin medium, slight tendency to separate from flesh when 
cured and held in stGrage; seed medium in proportion to size of 
berry; ripening season early, September to late October; produc
tion 125 to 150 pounds. 
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KHALASA 

A rare semi-soft variety imported from Eastern Arabia where 
it is considered to be the choicest of all date varieties grown in the 
Old World. The palm makes a moderate growth and can be easily 
identified by the pronounced "neck" on its very long, slender 
spines. Offshoots have, until the past few years, been very diffi
cult to obtain in sufficient numbers for commercial planting. 
During the relatively short time this variety has been grown in 
Arizona, the fruit has ripened satisfactorily each season. In Cali
fornia where it has been grown for a number of years, it is re
ported to be resistant to rain damage. Synonym: Khalasi; Kha
laseh; Khalas. 

Fruit medium, 13/s by Ys inches; oblong, elliptical, irregular 
with tendency toward unequal sides; color yellow, ripening to 
amber, curing to light bay; flesh translucent amber, slightly 
syrupy, melting, very little to no fiber; flavor very sweet and 

• pleasing; quality excellent; skin thin, translucent, tender and 
adhering to flesh when cured; seed medium to small in propor
tion to size of berry; ripening season early midseason, September 
and October; production 150 to 175 pounds. -
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KUSTAWI 

This is the principal soft date grown in Northern Iraq. Its re
cord in Arizona is good, the fruit surviving heavy rains and high 
humidity with a minimum of injury. During very dry seasons 
the fruit has a tendency to blister, the skin separating from the 
flesh. This condition also occurs to some extent during curing 
and storage. The palm has a tendency to produce a very heavy 
crop of small fruit which makes it necessary to thin, approxi
mately one half. The fruit is very similar to the Khadrawi; 
however, the palms have no resemblance to each other. Obser
vations indicate that superior fruit is produced if the palm is 
grown on the heavier soil types. Synonym: Kustawy; Khustawi. 

Fruit small to medium 11/4 by 'Vs inches; oblong conic; color 
yellow ripening to amber, curing to reddish brown; flesh soft and 
melting, very little fiber, comparable to Khadrawi; flavor sweet 
and pleasing; quality very good; skin medium; seed small to 
medium in proportion to size of fruit. Ripening season midsea
son, mid-September to October 31. Production 150 to 175 pounds 
when thinned. 
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MAKTOOM 

A large, soft date imported from the Bagdad region of Iraq. It 
has been growing in Arizona for a number of years and is well 
adapted for commercial purposes. The fruit ripens late in the 
fall during the time the fresh date market is most favorable. The 
cured and packed fruit has an attractive appearance and can be 
marketed with little danger of spoilage. Until very recently off
shoots of this variety have been very difficult to obtain due to the 
limited number of palms imported into this country. Synonym: 
Mactum; Maktum. 

Fruit large, 13/t! by IVa inches; round-oblong; color light yellow, 
ripening to amber, curing to chestnut brown; flesh translucent 
golden brown, soft, slightly granular, mealy, fiber somewhat 
coarse around seed cavity; flavor mild, rich but ' not cloying; 
quality very good, skin medium thick, adheres to flesh except 
when picked at an immature stage; seed medium to small in 
proportion to size of berry; season late, October to first part of 
December; production 175 to 225 pounds. 
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SAYER 

This is one of the more common soft varieties found in South
ern Iraq where it is considered of mediocre quality. The fruit as 
grown in this country deserves more consideration than it has 
received in the Old World. It is one of the most promising varie
ties growing in the University Experimental Date Garden, with
standing both rain and high ahnospheric humidity with small 
losses. When cured and packed, it is attractive, storing for long 
periods with a minimum loss in quality. Synonym: Ustaamran; 
Ista'amran. 

Fruit 13,4 by 3/4 inches; oblong to oblong elliptical; color light 
yellow, frequently streaked with carmine near calyx, ripening to 
deep amber, curing to reddish brown; flesh soft, smooth, gummy 
consistency, fiber medium; flavor sweet but not cloying, not dis
tinctive; quality good to very good; skin rather thick but tender, 
adhering to flesh; seed medium in proportion to size of berry; 
ripening sea1Son, mid-September to November; production 175 to 
200 pounds. 
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SPHINX 

This variety originated in the Salt River valley as a seedling 
and has been propagated in sufficient numbers for commercial 
planting. It somewhat resembles the Hayany in appearance but 
has a higher sugar content and is not so perishable after it is 
cured and packed. During unfavorable ripening seasons, it is 
injured to about the same extent as the Hayany. The palm is 
vigorous and yields heavily. 

Fruit large, 134 by 1 inches; oblong-conic; color carmine ripen
ing and curing to brown black; flesh amber, soft, slightly syrupy, 
smooth, melting, no fiber; flavor sweet, mild and pleasing; quality 
very good; skin thin and delicate, adhering to flesh; seed small 
to medium in proportion to size of berry; ripening season mid
season to late, late September to November; production 250 to 
300 pounds. 
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ZAHIDI 

A small date from the northern part of the Iraq. It can be used 
either as a semi-soft or dry date, depending upon the stage of ma
turity at which the fruit is picked. When properly packed as a 
semi-soft date it presents a very attractive appearance and can 
be kept for several months without deterioration. Moderate 
amounts of atmospheric humidity improve the quality; however, 
heavy rains followed by periods of high humidity often cause 
heavy losses from fungus and mold on the fruit. Due to the lack 
of quality and small size of the fruit, it has not been promising 
from a commercial standpoint. Synonym: Zehedi; Zadie; Za
heedy. 

Fruit small, 11/2 by 1 inches; obovate; color yellow, ripening and 
curing to golden brown; flesh firm to hard, light amber, not 
syrupy, somewhat coarse; flavor sweet, distinctive dry-date 
flavor; quality fair to good; skin adheres to flesh; seed large in 
proportion to berry; ripening season midseason, latter part of Sep
tember to November; production 225 to 250 pounds with thinning. 
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SUMMARY

The date palm is probably native to the area bordering the
deserts of Northern Arabia or Africa and has been cultivated in
the Euphrates, Tigris and Nile valleys from time immemorial.
From earliest times, the fruit has been an important article of
food to the peoples of these regions.

It was introduced into the New World by the Spanish explorers
and widely distributed by the Mission Fathers in Mexico and
California. Undoubtedly, seedling date palms were grown in
the lower valleys of Arizona soon after the earliest irrigation
farming was undertaken by white settlers.

The first importation of desirable Old World varieties into the
United States was made in 1890. A larger importation was made
in 1900 for the establishment of the University Date Garden near
Tempe, and still another in 1905 for a second garden in the Yuma
valley. Our present knowledge of variety behavior, garden man-
agement practices, and methods of handling the fruit has resulted
in a large measure from the development of these plantings to
full maturity by the University of Arizona and from extensive
experimentation with the palms and fruit over a period of thirty
years.

More than 140 identified varieties have now been imported into
this country through governmental and private agencies. Per-
haps not more than ten or twelve of these are now grown com-
mercially in Arizona. The prospective date grower is cautioned
to make a careful study of varieties before purchasing offshoots
for the establishment of a new garden. A detailed description of
eleven leading varieties is presented as a guide to prospective
growers.

The essential conditions for successful date culture are: a long,
hot growing season, moderate winter temperatures, little rainfall
and low relative humidity. These conditions limiting the com-
mercial production of dates are met in the United States only in
limited areas in Arizona and California and to a much lesser ex-
tent in Nevada and Texas.

While the date palm is not exacting as to soil requirements,
the lighter soil types have proven best for nearly all varieties.

Propagaton of desirable date varieties is accomplished only by
means of offshoots, or suckers, produced by the palm during the
first ten to fifteen years of its life. Directions for the removal and
planting of offshoots as well as for orchard management prac-
tices are presented.

Young palms begin to bear fruit the fourth or fifth year but do
not attain full production until eight or nine years of age.
Blossom clusters are hand pollinated to insure fruit production in
commercial quantities. This operation should be accomplished
within two to three days after the blossom sheath bursts.
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Many years of experimentation with the handling of the fruit
on the palms and in the packing house in preparing it for market
is the basis for the practices recommended.

A considerable acreage of the lower irrigated valleys of Arizona
appears excellently adapted to the commercial production of
fresh dates. While the expenditure required in the development
of a date garden is greater than that required for other orchard
enterprises, the cost of offshoots is now less than at any time
since commercial plantings were started in Arizona. The outlook
for the production and distribution of this excellent product is
bright and would appear to justify increased plantings where
suitable .varieties are used and the enterprise is properly located
and well financed.
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