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RELATION OF WEATHER TO CROPS AND VARIETIES
ADAPTED TO ARIZONA CONDITIONS

Being a Revision of Bulletin No. 61, by Alfred J. McClatchie
and J. Eliot Coit.

By the Staff of the Arizona Agricultural Experiment Station.

INTRODUCTION

In the following pages the aim is not only to record and discuss
observations made during the past 18 years upon the relation of
Arizona weather to crops, but to indicate as far as possible those
varieties which by popular experience and Station tests have proved
best adapted to the region. The large number of inquiries concern-
ing crops adapted to different sections of the State indicates the
need of keeping our printed information on this subject up to date.
As new settlers are constantly corning into the country, and as the
indications are that large numbers will continue to come in the
future, a publication giving such general information will undoubt-
edly be useful.

This publication is a thorough revision of Bulletin 61, by
J. Eliot Coit, which, in turn, was a revision of Part III of Bulletin
48, by Alfred J. McClatchie. The arrangement and much of the
body of the publication are essentially the same, but considerable
new matter has been added, and information concerning the various
crops and their adaptability to different parts of the State has been
revised in accordance with new developments and the added experi-
ence of the past several years. This information has been secured
from records which have been accumulating at the Experiment
Station farms, and from personal visits and correspondence of the
different members of the Station Staff throughout the State.

The total agricultural products that Arizona will yield is limited
principally by the quantity of water available. The area of arable
land is far in excess of the acreage for which water can be supplied
for irrigation. A large amount of this non-irrigable agricultural land
lies in districts having enough rainfall to make dry farming prac-
ticable. In the most favored of these regions the rainfall is insuf-
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ficient to utilize to its fullest value the natural soil fertility la
these regions, therefore, those methods of farming must be adopted
and those crops selected which best conserve and most effectually
use the limited water supply. The nature of these crops is deter-
mined largely by the climate of the region.

EFFECTS OF WEATHER ON DIFFERENT CROPS

METHOD OF KEEPING WEATHER RECORDS

For several years a record was kept at the Station Farm
of the temperatures registered by maximum and minimum ther-
mometers situated at various elevations from the ground. Besides
the thermometers furnished by the Weather Bureau and kept in a
regular instrument shelter, three sets of instruments of the same
grade have been located on the south side of a post in the full sun-
shine, and daily records made from them. One set was located
within a few inches of the soil, the second five feet above the ground,
and the third was situated 10 feet above. For a year and a half
three self-registering thermometers have been located underground
upon a movable frame standing in a small shaft, one instrument
feeing located five feet below the surface, one 10 feet below, and
one 15 feet below. Records have been made from these instruments
once a week.

Besides the above regular and continuous records, thermometers
have been exposed among various growing crops, both above and
under the ground, and records made therefrom. By these various
methods an attempt has been made to ascertain and accurately
register the actual temperatures to which crops have been exposed,
both at various distances above the surface and at various depths
underground.

The records kept from the instruments located in the government
shelter and from the set located on the post at 5 feet from the ground
furnish a comparison between the temperatures "in the shade"
and those in the full sunlight. And as the instruments at the
Phoenix Weather Bureau office only two miles distant are located
50 feet above the ground, the record reported from them furnishes
data for quite a fair comparison between temperatures at that
elevation and those under similar conditions 5 feet from the ground.

The work has also included keeping an evaporation record and
carefully noting the effects of the weather on the various crops of
the farm.
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FACTORS INFLUENCING RESULTS

In considering the effects of the weather on different crops some
difficulty is experienced in distinguishing with certainty between
the results caused by the different phases of the weather and those
caused by soil conditions. Differences in the physical and chemical
conditions of the soil, especially differences in the amount of alkali,
cause more or less marked differences in the success with which crops
resist unfavorable weather conditions. These facts have been given
due consideration and an attempt has been made to discriminate
as accurately as practicable between those results due to differing
soil conditions and those due to the effect of the weather.

In the study that has been made of the effects of the weather
upon crops, five factors have been considered—temperature, direct
sunshine, relative humidity, rainfall, and wind Of these five the
first has the greatest influence and the last the least influence.
High temperatures limit crop production in southern Arizona con-
siderably more than low temperatures. Relative humidity has a
greater influence on crops than the local rainfall, the latter being
too scanty most years to affect results very much. Most of the
wind that occurs in the region affects vegetation principally by
influencing the rate of evaporation of water from it, the velocity
seldom being great enough to directly damage crops.

General Effects of Temperature

High and low temperatures affect crops in various ways, the
principal ones being by preventing germination, by checking
growth, by killing part or all of the vegetative parts, by injuring
the blossoms, and by damaging the maturing product. The most
pronounced effects are brought about in the first two ways and the
least injury through the last. Ciops affect considerably the tem-
peratures about and among them. Through the cooling effects of
evaporation and radiation combined, the temperature becomes
lo'wer among growing plants during cool nights than it is over bare
ground, the difference varying from four to eight degrees. During
the day also the rapid evaporation of moisture from vegetation
causes the temperature to be a few degrees lower among plants
than elsewhere. The temperatures to which crops are subjected are,
therefore, more trying during frosty nights and less trying during
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hot days than thermometers situated outside of their foilage would
Indicate.

The seed of most crops will germinate only during one or more
definite portions of the year while the temperature remains within
certain limits. For the seed of some crops this period is during
the cool part of the year and for the seed of others it is during the
warmer part of the year. Seeds of the former class either decay
or remain dormant through the portion of the year during which
the temperature is too high for germination and seeds of the latter
behave similarly during the cooler portion of the year. The seed of
a very few crops germinates here promptly during all parts of the
year if supplied with water and of a few others the seed germinates
during all of the year, except the hottest weather of summer and the
coldest weather of winter.

Most crops make growth only during the portion of the year
that the temperature remains within certain limits, maturing,
dying, or becoming dormant when the temperature falls too low
or rises too high. Most annuals grow continuously during a certain
portion of the year and either die or mature when the weather
becomes too cold or too warm, as the case may be. A few become
dormant as unfavorable weather comes, resuming and finishing
growth when the weather again becomes favorable. Most deciduous
perennials grow during one portion of the year only, while most
e\ergreen perennials make fresh growth during two distinct periods
of the year, remaining dormant or being killed back during other
portions of the year.

General Effects of Direct Sunshine

Direct sunshine has an effect upon plants different from the
effect of diffuse sunlight at the same temperature. Any solid sub-
stance that intercepts the sun's rays becomes heated thereby to a
greater or less degree. A shaded object does not become as warm
as one exposed to the direct rays of the sun in an atmosphere of the
same temperature. This is due to the absorption of radiant heat
from the sun by the exposed object, as previously explained, while
the shaded object becomes heated only by contact with the warmer
atmosphere. In the shade, therefore, not only is the temperature of
the air lower, but absorption of heat from the direct rays of the
sun does not occur. Hence, the difference between the temperatures
of the soil and of objects in direct sunshine, and of the soil and of ob-
jects in shade is considerably greater than the difference between the
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temperature of the atmosphere over or about the exposed objects,
and that over or about the shaded objects. Shutting off or admit-
ting sunlight, therefore, has a double effect upon plants.

During weather too cool for the normal growth of a plant, direct
sunshine promotes its activities and results in benefit, while shade
has the opposite effect. The almost continuous bright sunshine of
our winters is, therefore, a distinct advantage to vegetation and
results in more rapid growth than could take place in a cloudy region
where other conditions (both of soil and of weather) are the same.
It has the effect, however, of unduly warming during the day decidu-
ous trees in their leafless condition and causing some of them to
bloom so early some years as to receive injury from frost.

During the warm portion of the year, parts of many plants
become overheated in direct sunshine and injury to tissue results.
This is especially true of the trunks of fruit trees which are exposed
to the sun on the southwest side. Sometimes fruits, such as oranges,
for example, will become sunburned and stunted in growth by
exposure to the direct rays of the sun. Occasional injury to the
leaves may occur, but injury to the stem is far more serious. More-
over, since the leaves are continually being cooled more or less by
the evaporation of moisture from their tissues, they do not become
as highly heated as do stems and trefe trunks from which very little
evaporation is taking place. Hence, plants with heavy foliage
ttiat shades the other parts have a distinct advantage, other things
being equal, over ones with slight foliage, provided they are supplied
with sufficient water.

Not only does insufficient or improperly located foliage result
in the overheating of exposed stems and other parts, but the soil
immediately about the plants becomes so highly heated as not only
to seriously injure shallow roots but to radiate heat so rapidly that
the effect of the direct rays of the sun is thereby much augmented.
For two reasons, therefore, it is important that varieties of fruits,
vegetables, and other crops be selected having a heavy foliage not
sensitive to heat and that trees and shrubs be headed low. Pro-
tection to stjems or trunks, to roots, and to the maturing crop of
fruit or vegetables is thus secured.

Similar results are also obtained by close planting of vegetables,
one plant thus shading its neighbor and all shading the soil. The
crops for which such precautions are important are such as peas,
beans, tomatoes, squashes, melons, and strawberries.
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General Effects of Aridity and Rainfall

Of all the crops discussed in this bulletin, not over half a dozen
grow better (other conditions being equally favorable) in a climate
having a very low relative humidity. All the others thrive best in
an atmosphere having a somewhat higher relative humidity than
prevails in southern Arizona, providing all other conditions are
favorable, and the growth of many is seriously retarded by the
aridity of the region. Several crops, though the temperature be
favorable, and though supplied with plenty of water, do not grow
well during those portions of the year when the relative humidity
is very low. Very rarely indeed is the atmosphere of the region too
damp for the proper development of any crop.

As a water supply the direct effect of the local rainfall is not
great, comparatively little benefit or injury to crops resulting
from the small amount of water that falls. Indirectly, however, the
local rains benefit many crops. The higher relative humidity that
accompanies them is a benefit to most crops at any time of the year,
and the lower temperatures that accompany the summer showers
are a relief to most crops during that Reason. Local rains are
ordinarily heartily welcomed, however, chiefly because as a rule
rain falls at the same time in the region furnishing the supply of
water for irrigation. Only occasionally is the local rainfall heavy
enough to directly benefit the crops, and then only shallow-rooted
ones are much benefited, since the soil is rarely wet to as great a
depth as one foot during any one storm. When it is considered
that the total annual rainfall of the region is only five to eight
inches, much of which falls in such small amounts as to fail to reach
the roots of plants, and that amounts ranging from 20 to 50 inches
in depth are needed for the proper development of various crops,
it will be evident that the effect of the local rainfall as a water
supply is not great.

The combined effects of the factors discussed above—temper-
ature, direct sunshine, relative humidity, and rainfall—together
with that of the wind, are taken into consideration in discussing the
crops whose relation to the weather is given in the pages that follow.
Upon some crops the effect of one of these factors is greatest»upon
others the effect of another is greatest.
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VARIETIES

A Look into the Future

Varieties of crops originate in two chief ways. A new variety
is either the result of intentional breeding and improvement by
selection which had been carried on for a number of years, or it
comes into existence by chance—fortuitous variation, as the scientists
would say. In any event it is obvious that the characters on whose
account the variety is considered valuable to man are (in nearly
every case) first noticed at the place where the variety originates.
The new form is therefore preserved and propagated because it has
developed and displays some new and valuable characteristics under
the climatic and soil conditions existing at the place of its origin.

The same variety, however, reacts very differently to the various
stimuli produced by different environments. Hence we arrive at
the commonly held and correct idea that each climatological area
has its own peculiar set of varieties which succeed best under its
own climatic and soil conditions. While these areas are only
vaguely defined and overlap in many cases, we know of very many
specific instancies where differences in adaptation are unmistakable.

As most of the climatic divisions of the continent have at least
some factors in common, the interchange and adoption of varieties
from one to the other have gone on simultaneously with the develop-
ment of local varieties. This process is of course taking place in the
arid Southwest, of which Arizona and Sonora are a part, but with
less satisfactory results, perhaps, than anywhere else. Of the
seventy-two crops discussed in the succeeding pages, only about
thirty-five have a variety which succeeds as well in the arid South-
west as elsewhere. Two reasons may be given to account for this
state of affairs. In the first place, the Qjimate has little in common
with any other region, for here we find that lowest rainfall, lowest
relative humidity, and greatest percentage of sunshine occur
together; and this is true to the same extent of no other area of
North America. In the second place the agricultural activities are
so compaiatively new that local varieties have not had time to
develop.

These remarks lead us to the conclusion that the arid Southwest,
of all the areas on the continent, is most in need of and will be most
benefited by local varieties of crops which (like the Arizona Ever-
bearing Strawberry) have been produced in the region. Whether
thev are intentionally produced or accidentally discovered, they
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will be preserved and propagated for the sake of original values
displayed under Arizona conditions and not because they may have
a high color when grown in California or a fine flavor when grown
in Michigan.

THE CROPS OF ARIZONA

(Arranged Alphabetically)

ALFALFA

As a commercial crop alfalfa has been grown in Arizona about
forty-five years. It succeeds admirably in all parts of the State
where suitable soil and sufficient water are available. It is little
affected by altitudes encountered within the farming sections of
the State. It succeeds in the Imperial Valley of California, below
the sea level and on the farming lands around JPrescott and Flagstaff
at elevations of over 6,000 feet. When supplied with plenty of
water it will make some growth in every month of the year in the
lower valleys, but at the high elevations of northern and south-
eastern Arizona it is completely dormant in winter. Seven cuttings
are the rule in the vicinity of Yuma, six cuttings in the Salt River
Valley, five in the upper Gila Valley, and from three to four at
high altitudes in the northern part of the State. Growth is most
rapid in spring and early summer, and the second cutting is usually
the heaviest. In midsummer, due to the intense heat and the
attacks of leaf hoppers and the larvae of the alfalfa butterfly, the
>crop is usually light, but with the coming of the cooler weather of
September, the growth is more vigorous. Varieties differ in this
respect. The ordinary American and Turkestan types show most
the effect of summer retardation of growth, whereas the Peruvian
and Mediterranean alfalfas show least.

Alfalfa can be sown with a good chance of success during any
month from September to May. If planted during the warmer
months, the ground loses moisture so fast that it will dry out
deeper than one dares to plant the seed before it has time to
germinate. When the seed is again irrigated before coining up,
the ground bakes around the seedlings so tightly that they are
unable to force their way to the surface. Stands may be secured
in the hottest weather, but in order to do so the seed must be
planted shallow and then watered every two or three days until the
plants are up. Such a proceeding would be impracticable in large
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fields; alfalfa is, therefore, best planted during the cooler weather
of fall, winter, or spring, when evaporation is not so great. The
conditions are then usually such that the seed may be planted in a
moist and well prepared seed bed that will retain its moisture lon^
enough to bring up the plants without further irrigation. When,
however, a second irrigation is necessary, the ground does not bake
so quickly and the seedlings will, for the most part, get through
the surface before a crust is formed. Good stands of alfalfa that were
seeded in winter (late November to February 1) are common, but
seeding during &is season is risky on account of frost injury. If
a hard freeze occurs soon after the alfalfa gets through the surface,
when it has yet but two leaves, and especially when the soil is damp
from recent irrigation or winter rains, a large proportion of the young
plants may be killed. The writer knows ,of an instance where a
beautiful stand of forty acres was destroyed in this way. After
the young plants have three or more leaves, no degree of cold
occurring in Arizona is likely to injure them.

Good stands can be secured during February and March.
Spring planting, however, is open to the disadvantage that thl
young plants go into the hottest and driest parts of the summe"
(May and June) with poorly developed root systems. Thi tap-
roots have not yet penetrated deeply and if a shortage of water
should occur; which is more liable at this season than any other,
the plants suffer from drought and the stand is apt to be seriously
depleted. Moreover, spring-planted alfalfa gives but slight yields
the first season and requires more frequent irrigation and greater
attention than that which is planted earlier.

The best time to plant alfalfa is from September to November,
inclusive, according to season and locality. Planted at this time,
the young seedlings, favored by the mild temperatures of ottr
autumn climate, get sufficient start not to be injured by the sharp
frosts of December and January. The labor and expense of frequent
irrigations are made unnecessary by low evaporation during the
cool weather, and this is further reduced by the moisture obtained
from whatever winter rains that may occur. While the tops grow
but little during the cold season, the root systems are developing
steadily. The alfalfa, therefore, goes into the hot, dry period of
early summer with wide-spreading and deeply penetrating roots.
This enables it to withstand heat and drought and return profitable
yields even during the first year of its occupation of the soil.

Amount to sow.—Plump, well matured alfalfa seed should number
about 200,000 to the pound. Where 15 pounds are sown to the
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acre we would obtain 3,000,000 plants if all germinated. Estimating
that under field conditions only two-thirds of the seeds produce
plants, we would have 2,000,000 seedlings, or about 45 plants to
the square foot This number would be considered a good stand.
As the plants grow older they crowd each other and some die.
With an original stand of 45 plants to the square foot, more than
half usually succumb during the first year. At two years 11 plants
to the square foot is an abundant stand, and this will be normally
reduced to an average stand of 5 to 6 plants by the end of 4 or 5
years.

In dry farming, the stand must necessarily be thinner on the
ground (2 01 3 plants to the square foot) in order that each plant
may secure an ample supply of water. For tills reason many
growers of alfalfa in Crtmiarid sections find it best to sow not more
than 8 to 10 pounds ol seed to the acre On the other hand, in
humid sectiors where the danger of weeds is great, 20 pounds to
the acre is not too much.

When it is intended that the field be devoted largely to the
production of seed, not more than 10 to 12 pounds should be sown.

Varieties.—The natural adaptability of alfalfa and the wide range
of soil and climatic conditions within which it has been grown, have
resulted in many distinct types and races. Whenever alfalfa is
grown for a long series of years in a given region from seed pro-
duced locally, it slowly becomes acclimatized. Those mixtures or
variations which are best suited to the conditions prevailing flourish
and crowd out the less favored individuals. Strains acclimatized
to a given regiofr are called regional varieties. In transferring seed
from one country to another the measure of its success is usually
proportional to the degree of similarity between the climatic factors
of its old and new homes. However, unless we have definite infor-
mation as to the exact origin of an imported strain, the length of
time that it had been planted in that given region, and the local
conditions under which it was grown, we must be very uncertain
as to the likelihood of its value in Arizona. Not all strains of alfalfa
from Turkestan, for example, have an equal value or climatic
adaptation. I/ocal conditions and the number of years they had
been grown in that region will largely govern their quality.

As an example of an imported strain which has proven valuable,
Peruvian alfalfa may be mentioned. The seed of this strain is now
being produced in large quantities by the Yuma alfalfa seed
growers* It is an upright, vigorous and very productive sort with
narrow leaves and light purple flowers. Peruvian alfalfa is inclined
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to be a little stemmy, and the plants are somewhat hairy, but these
difficulties are largely overcome when it is grown in a thick stand.

Aside from the Peruvian, out of the 26 imported strains tested
at this Station only four seem worthy of further tiial. These include
two from Europe and one each from South America and Turk-
estan. The strains from Arabia and the Mediterranean region
were very promising for the first year or two of their growth in the
experimental plots at Phoenix, but they soon lost stand to such
an extent that their yields* dropped below the margin of profit. The
same difficulty has been experienced in other parts of Arizona where
these strains have been tested. The Mediterranean alfalfas are
vigorous, among the first to start in the spring, and the last in
autumn to cease growth. For these reasons they will generally
yield one more cutting to the season than any other variety, with
the exception of the Peruvian. Were it not, therefore, for their
tendency to lose stand, or if hardy strains of them could be devel-
oped, they would make a valuable introduction.

Finally, with regard to varieties, it may be stated that with the
exception of the Peruvian alfalfa already mentioned, and in the
absence of selected, tested, and purified strains of other sorts, our
home-grown seed is probably better than any regional strain which
we would be able to import indiscriminately at the present time.
The fact that Arizona now is, and should Continue to be, an exporter
of high-grade alfalfa seed rather than an importer, perhaps more
than anything else emphasizes the necessity of carefully guarding
the purity of our local type and standard of excellence.

Cutting and curing.—The mowers should begin early in the
morning, as soon as the dew is off, if such has fallen. As soon as
the leaves are well withered, but before they become crisp, the
hay should be raked into windrows. If the leaves are allowed to
dry into a crisp before raking, many of them will shatter off and
be lost in this operation and, moreover, the subsequent curing
of the hay in the windrow or cock is not s6 satisfactory. The reason
ascribed for this is that the evaporation from the withered leaves
serves to extract water from the stems. If allowed to dry
quickly into a crisp their condition is such that they are no
longer able to do this. The stems therefore cure slowly and the
haymaker must either allow the leaves to become so dry that they
are for the most part lost by shattering, or else the stems must be
put into the bale or stack with such high moisture content that
injury by heating or moulding will oclcur.
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From the windrow, alfalfa should be ready for stacking in two
days and for baling in three days. The length of time required
for curing will, of course, depend upon the temperature, the
intensity of sunshine, and the amount of wind. A good rule is that
hay is ready for stacking when water can no longer be twisted
out of a wrisp of stems held between the hands. It is not ready
for baling, however, until such twisting will cause the stems to
break.

Many farmers prefer to cure alfalfa in the cock rather than
in the windrow. This method is more suited to the intensive
farmer and to situations or times when there is danger of showers
during the haying season. Hay in the cock resists the effect of
rain better than in the windrow and is, moreover, in position to
be protected by canvas or paper caps. Where the price of hay is
high and the curing must be made in a rainy season, hay caps are
frequently used with much profit. Caps made of canvas are prefer-
able since they are more durable and are not blown off so badly
by strong winds. Such caps, 40 inches square, weighted at the
corners, can be manufactured especially for this purpose an<3
sold at about 12 cents each.

The hay is usually allowed to remain in the windrow for one
day, or until it is about half dry. It is then bunched with the rake
or by hand, and thrown into cocks with the fork. Hay cocks are
preferably as tall and narrow as possible to allow better cir-
culation of air around and through them. Here the hay may
remain three, four, or more days until it is thoroughly cured, where-
upon it may be baled or stacked directly from the cock.

ALMONDS

Almonds have been grown with fair success and profit, especially
when planted in large orchards where artificial protection of the
bloom from spring frosts by smudging is practicable. Some varieties
bloom during early February while others bloom several weeks later.
The sharp frosts of midwinter and the warm, dry weather of spring
and early summer, seem to supply just the climatic conditions
needed by this nut. Of late years the prevalence of the disease
known as crown gall (see Ariz.Sta.Timely Hint for Farmers No. 118)
has caused the profit from almond culture to be very uncertain.
Red spiders sometimes cause injury to the leaves, and birds often
appropriate the ftuts from isolated trees. The I, X. L. is, perhaps,
the surest bearing variety, while the Nonpareil grows well and is
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of high quality. Commercial, California Paper Shell, Ne Plus Ultra,
and other varieties are also planted.

APPLES

Locations in Arizona which are really suited to the apple are
very limited. Elevations below 3,000 feet are nearly all too hot
for either tree or fruit. If the tree bears at all, the quality of the
fruit is so poor as to make it unacceptable. In the higher country
in Cochise, Gila, Graham, and Yavapai counties, we find some
locations well suited to this fruit. In the valleys of the northern
part of the State conditions are suitable for the production of a
\ery fine quality of apples, but crops are uncertain because of fre-
quent late frosts. Home orchards should be planted in these places,
but commercial orcharding should be avoided unless markets are
unusually favorable.

The Upper Gila Valley and favorable locations in the mountain
country in the southwestern part of Cochise county offer oppor-
tunities for commercial growing, with little likelihood that the sup-
ply will exceed the demand in the mining towns of these regions.

Root-rot, crown gall, sunburn, woolly aphis, and codling moth
are the worst enemies of the apple grower. Root-rot and crown
gall can not be cured when once they gain foothold. Sunburn is
prevented by keeping the branches of the tree close to the ground
Woolly aphis is generally introduced on nursery stock. Its pre-
vention is much easier than its control.

Codling moth has spread to nearly all of the apple districts of
the State. Thorough spraying is necessary for good fruit.

Varieties succeeding in this State are: Early Harvest, Red June,
and Red Astrachan for summer use, Arkansas Black, Gano or Black
Ben, White Winter Pearmain, Rhode Island Greening, Willow
Twig, Winesap, Stayman's Winesap, and Delicious for fall arid
winter. For further information see Timely Hint No. 102 on
apple growing.

APRICOTS

Apricots are native to southwestern Asia, where the climate
approximates that of southern Arizona. Consequently they thrive
in the hot valleys far better than any other deciduous fruit. They
receive comparatively little injury from either frost or heat com-
pared with apples and plums, and are long-lived and thoroughly
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at home in the region. Injury is sometimes done by frosts, hut a
fairly heavy crop usually sets. The fruit ripens at a time of year
when the relative humidity is at its lowest and the danger of
shfwers the least, consequently the process of drying the fruit is
quickly and safely performed during average seasons. At high ele-
\ ations where danger of late spring frosts is greater, the apricot
ci op is more uncertain.

All varieties of apricots succeed but the t\\o xncst valuable an i
I rofitable \ arieties are Royal and Newcastle. Apricots are remark-
ably free from pests and diseases, no serious ones having been ob-
served or reported up to the present time, vdth the exception of a
\ en few isolated cases of crown gall.

ASPARAGUS

Asparagus is well adapted to the hot valleys of Arizona It is
resistant to extreme heat, endures drought and grows in alkaline
soils. It may be cultivated intensively in rows 5 feet apart, with
heavy applications of barnyard manure plowed in between rows
immediately after the cutting season each year. In southern Arizona
asparagus is harvested during March, April, and May and yields
hea*\ ily. With proper care the crop will improve for several years.

Asparagus rust has been brought in from California but i>
easily controlled by two applications of whale-oil soap and flower^
of sulphur. Green-tipped, tender varieties such as Palmetto and
Argenteiul are usually preferred, although the large showy sorts,
such as Conover's Colossal, Barr's Mammoth, and Columbian
may be grown.

BANANAS

Bananas are native to the moist tropics, hence are not adaptable
to the dry air and soil of Arizona. For purposes of ornament they
may be grown in constantly moist soil in the valleys, provided some
protection is given in winter. It will be found that bananas grown
in this way cost far more than their market value. Musa sapentium
has produced good fruit at the Station Farm while Musa
dishii failed entirely.

BARLEY

(See under Grains)
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BEAXS, FIELD

Pink and tepary field beans are staple crops in many sections
of Arizona. The tepary also shows some promise as a hay and
green manuring crop on irrigated land.

If planted too early in southern Arizona the blooming of the
pink bean takes place during the hot weather, the blossoms are
injtiied by the heat, and the beans do not set well. The tepary is
absolutely hardy in this respect.

In the northern dry-farming sections of the State, at the higher
elevations, pink beans and cowpeas are planted as soon as all danger
of frost is over in order that they may mature during the short
growing season. In the lower dry-farming countries in the vicinity
of Elgin and Sonoita, and the Sulphur Spring Valley, planting is
usually deferred until about the middle of July in order that the
summer rains may be taken advantage of during the growing sea-
son, and because the intense heat of summer frequently prevents
the abundant formation of pods in the case of pink beans. Occa-
sionally good results have been secured by early planting in the
southern dry-farming district, thus taking advantage of the mois-
ture in the soil. However, frequently the beans or cowpeas have
been planted too early and not only have been injured by frost,
but also the moisture has been entirely exhausted before the sum-
mer rains have come and the crop has dried up.
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PLANTING AND VARIETY TABLE FOR BEANS AND COWPEAS IN ARIZONA

Ele-
vation

Under
3500 ft.

3500 to
5000 ft.

5000 to
6500 ft.

6500 to
8000 ft.

Crop

Beans

Beans

Cowpeas

Cowpeas

Beans

Beans. .

Cowpeas

Cowpeas

Beans. .

Beans. . .

Beans. . .

Cowpeas

Cowpeas

*Beans . . .

Beans . . .

Beans. . .

*Cowpeas

Cowpeas

Variety

Pink

Tepary
(No. 17)

Blackeyed. .
(for eating)

Whippoorwil
(for forage)

Pink

Tepary. . , .

Blackeyed . . .

Whippoorwil]

Pink

Tepary

Bates .. . .

Blackeyed . . .

New Bra

Pink

Tepary

Bates ......

Blackeyed . , .

New Bra. . . .

O >i

&3

«!
90

70

90

90

90

70

90

90

90

70

90

90

70

90

70

90

90

70

Time of
planting

July 20 to
Aug 5

Mar. 15 to
Apr. 15

July 15 to
Aug. 15

Apr. 1 to
Aug. 1

Apr. 1 to
Aug. 1

May 1 to
July 15

May 1 to
July 25

May 5 to
July 1

May 5 to
July 1

May 5 to
June 15

May 5 to
July 5

May 5 to
June 15

May 10 to
June 15

May 10 to
Ju lyS

June 1 to
June 15

June 1 to
June 15

June 1 to
June 15

June 1 to
June 15

June 1 to
June 15

Seed
per
acre
Ibs

15

12

15

90

15
12
12

12

90

15

12

15

12

75

15

12

12

12

75

Time of
harvesting

Oct. 30 to
Nov. 15
June 1 to

July 1
Oct. 1 to

' Nov. 15
Oct. 1 to
Nov. 15

July 1 to
Nov. 10

Aug. 1 to
Oct. 15

July 15 to
Oct. 15

Aug. 1 to
Oct. 1

Aug. 1 to
Oct. 1

Aug. 1 5 to
Sept. 15

Aug, 1 to
Sept. 15

Aug. 15 to
Sept. 15

Aug. 15 to
Sept. 15
Aug. 1 to

Sept. 15

Sept 1 to
Sept. 15

A list 15 to
Sept 15

f\e»nf 1 tnW/Cj/t,* J. tv

Sept. 15
Sept. 1 to
Sept. 15

Aug. 15 to
Sept. 15

Farming
methods

Irrigation

Irrigation

Irrigation

Irrigation

Irrigation

Irrigation
Dry-farm
Irrigation
Dry- farm
Irrigation
Dry-farm
Irrigation
Dry- farm

Irrigation
Dry-farm
Irrigation
Dry- farm
Irrigation
Dry- farm
Irrigation
Dry-farm
Irrigation
Dry-farm

Irrigation
Dry-farm
Irrigation
Dry- farm
Irrigation
Dry-farm
Irrigation
Dry-farm
Irrigation
Dry-farm

9Are uncertain crops at very high elevations.
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BEANS, SNAP

Snap Beans is the common term applied to beans which are eaten
pod and all. Practically any kind of kidney beans can be grown
for snap beans, but the varieties best adapted to this use have
been selected for lack of string, color of pod,or earliness in developing
pod.

Culture.—The best time to grow beans in southern Arizona is
during late summer, just before the rains begin, at elevations of
3000 to 4000 feet; and from August 1 co September 15 at eleva-
tions below 3000 feet. Beans planted earlier than this will drag
along without setting pods until the weather is cooler. Dry, hot
weather interferes with the setting of the pods. Beans planted
early in the spring after the danger of killing frosts may yield a
few pods, but the yield is not as satisfactory as late summer plant-
ing. In the cool mountain sections snap beans are grown as a
summer crop and usually yield very satisfactorily. Planting in
these sections is done after danger of frost is past.

Beans will grow on a variety of soils but the best results are
obtained on light silt soil, provided it does not contain much alkali.
The soil should contain moisture enough to bring up the beans.
Planting is generally done on ridges 24 to 30 inches apart and the
hills made 12 to 15 inches apart, leaving two plants to the hill. If
a crust forms over the seed before it emerges, it should be broken
with a rake or harrow since string beans can not penetrate a crust
of soil and can not stand deep planting like peas.

Pocis should form in 45 to 60 days after planting.
Varieties.—The ordinary pink bean is frequently grown as a snap

bean. The long yellow Six Weeks and Wardell Kidney Wax are
good varieties of bush beans, Kentucky Wonder and Lazy Wife
are good varieties of pole beans.

BEETS

All kinds of beets thrive in the region. Garden beets may be
sown at any time from August until the following March. They con-
tinue their growth well up to the end of June. Mangels do not yield
as well as garden beets or sugar beets. On accunt of the fact that
they stand up higher out of the ground, they do not endure well the
heat of summer. Varieties of beets suited to the region are: Early
Blood Turnip, Long Blood, and Klein Wanzlebaner.
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S^gar Beets.—Sugar beets being, like garden beets, more sen-
sitive to heat than to moderate cold, grow better here during the
cooler part of the year than during the warmest part. In our climate,
therefore, their growth is limited by heat rather than by cold. While
neither the heat nor the cold is great enough to kill well established
plants, and young plants are sometimes killed by cold as well as by
heat, yet it is the high temperatures rather than the low that inter-
fere most -with their culture in this region.

Beet seed sown at any time from August to May will germinate,
the length oj time elapsing between seeding and the appearance of
the young plants varying with the warmth of the weather. When
the maximum temperature ranges from 95 to 105 the young plants
appear within four or five days after seeding and irrigation, and
during the coolest weather of winter they appear within ten days
or two weeks. During midsummer seed will sometimes start but
the young plants in most cases succumb to the heat within a week
or two after coming up, and during winter they are sometimes killed
by frosts. During the part of the year that the maximum temper-
atures are much above 100 degrees in the shade at five feet from
the ground young beets can not get a start, and minimum tempera-
tures below 26 degrees at the ground kill most beets that have just
come up.

There are two periods during which seed may be sown in south-
ern Arizona with a reasonable prospect of securing a stand. One
period is from the latter part of September to the end of October,
and the other from the latter part of January to the end of April.
During the first of these periods the seed must be irrigated just after
being sown in order to bring it up. During the cool weather of
winter the seed will germinate without irrigation if the soil has
been thoroughly irrigated and the surface is still moist when it is
seeded. The periods during which seed may be sown with a proba-
bility of securing a satisfactory crop are shorter than those given
above. One period is very brief, covering only the latter part of
September and the early part of October, and the other extends
from the latter part of January to the middle of March.

Beets that start during the latter part of September and during
October make a rapid growth until checked by the cool weather of
November. During December and January they grow slowly
but resume rapid growth with the return of the warmer weather
of February. During the latter part of March or the early part
of April autumn-sown beets ordinarily begin going to seed regardless
of the time they were sown or the size they have attained. Those
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sown in the fall after the early part of October get so poor a start
before their growth is cheeked by the cool weather that they are
usually very small in the spring when the autumn-sown beets
begin going to seed. Beets sown during November, December, and
January are liable to be killed by frost just after they come up.
However, if they escape irost and get a start during December and
January, satisfactory results usually follow.

Beets that start during or soon after the cool weather of winter
grow with increasing rapidity until their growth is checked by the
heat of summer about the first of July. The size they have attained
at that time varies with the length of time they have been growing,
ether conditions being the same. The size of those that start
during January and February is usually about a half greater than
those that start during early autumn and come to maturity during
early spring. Those starting after February do not have sufficient
time for full growth before being checked by the heat of summer.

After growth has been suspended by the heat during most of July
and August, a fresh growth of leaves usually starts as the weather
becomes cooler, especially if the plants receive water either from
rain or by irrigation. The roots do not ordinarily increase in size
after their growth has been once checked by heat, but become more
fibrous and less sweet. The fresh growth of foliage takes place, there-
fore, largely at the expense of the sugar contained in the roots,the
growth continuing until checked by the cool weather of autumn.
Upon the return of warm weather the following spring they make'a
fresh growth of leaves and begin going to seed during March.

While being checked in their growth by heat interferes with the
further formation of sugar and with an increase in the size of the roots,
a checking of growth by cold is usually necessary to cause seed
production. The amount of growth that takes place previous to
being checked by cold seems to have little to do with the effect of
the checking, all beets that start some time previous to the cool
weather of late autumn and winter going to seed at about the same
time.

Sugar beets have been the subject of quite thorough experimen-
tation at the Farm and elsewhere in the Salt River Valley. They may
be planted during the latter part of September or the early part of
October for a winter crop that matures about the first of March. But
the best results have thus far been obtained from February plantings
in which case they mature during July. For factory purposes, to
secure a continuous crop during the season's run, a combination of
fall and winter plantings may prove advisable. The yield of beets
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in the experimental plats under the supervision of the Station has
been from nine to eighteen tons in soil suited to their culture, and
the percentage of sugar in the beets from eleven to eighteen, de-
pending on the soil and the care of the crop.

Those wishing further detailed information in regard to experi-
ments perfoimed with sugar beets should consult Arizona Station
Bulletins 31 and 36.

BERSEEM

Berseem, or Egyptian clover, germinates from August to Decem-
ber and from February to May. However, plants that start during
August soon succumb to heat, and plants started during November
are checked in their growth or entirely killed by frosts. Plants that
start soon after the middle of September make a fair growth during
fall but are killed back when the temperature falls much below 30° P.
The roots, however, usually survive the lowest temperatures that
occur in the southern valleys, and send up fresh shoots when the
warmer weather of February comes. After making considerable
growth during the moderately warm weather of spring it succumbs
to the heat of early summer, but two cuttings may be secured, one
in April and one in May. Being thus sensitive to frost as well &s
to extreme heat, it does not have sufficient opportunity for full
development. In its native home in Egypt, five and six cuttings
may be made in one season. Berseem is an annual clover and
should be seeded at the rate of 15 to 20 pounds per acre in soil
prepared as for alfalfa, Berseem requires heavy applications of
water, even growing where water stands a part of the time. It is
very tolerant to alkali and is useful in reclaiming such soils.

BLACKBERRIES

The blackberry is the bush fruit best adapted to general Arizona
conditions. It stands the heat well and usually bears in abundance
if well cared for. It needs a good supply of water and plenty of
cultivation. Suckers in excess of 5 or 6 to the hill should be treated
as weeds. Crandall's Early is the variety most commonly grown.

Dewberries will yield some crop, but their trailing habit of
growth and numerous thorns make them less desirable. The
Loganberry, supposed to be a hybrid between the blackberry and
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the red raspberry, is not suited to our climate, but in the cooler
parts of the State it might be grown for home use.

BROOM CORN

Broom corn is successfully groun here and has been used for
some years in the manufacture of brooms, on a small scale As it
is a warm-region plant, it thrives throughout the summer, being
cultivated much as is Egyptian or Kafir corn.

Broom corn is best adapted to heavy soils on a \\ell prepared
seed bed. Seeding should be done at the rate of 3 to 4 pounds per
acre in rows 3 feet apart To prevent the stems from becoming
too coarse, the plants should stand about 4 inches apart in the
row on heavy soil and 8 inches on light. It grows \uthout irrigation
in those sections where the rainfall is 14 inches In irrigated sec-
tions a heavy application of water will produce a brittle straw. On
the other hand, too little water will produce a short branched straw.
Just enough water to keep the plant from wilting should be appli ed
up to the time the plant goes into the boot. Thereafter it should
be given an abundance of water, otherwise the sheath may burn
and the filaments, in forcing out, become curly. Broorn corn can
be planted as soon as danger of frost is past. As soon as harvested
and seeded the straw should be placed in sheds for a week to prevent
bleaching and discoloration by dew or rain.

Dwarf varieties are best adapted to this region.

BUCKWHEAT

Buckwheat can not be grown easily here. Being very sensitive
to cold and quite sensitive to heat, there is no period of the year
well suited to its successful culture. Like corn it could be best
grown during the latter part of summer and early fall.

CABBAGE

This is one of the easiest vegetables to grow in Arizona. Its
great hardiness makes it possible to withstand the coldest weather
in the southern part of the State, making it a winter crop. In our
northern sections the cool summers are admirably suited to the
production of storage varieties. Little or none has been produced
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for commercial storage, although market prices seem to warrant it.
In the warmer parts of the State the best time to grow cabbage

is early spring, as the crop is troubled less with plant lice at this
season than in winter. Seed should be started in December in a
protected place and brought to transplanting size in about six or
eight weeks; also seed may be sowrn in October or November and
will be ready for transplanting early in the spring. For a winter or
very early spring crop, seed should be started in August and trans-
planted when large enough. A crop grown at this time usually
requires spraying with a compound of tobacco and whale-oil soap
to control the lice.

Sauerkraut.—In the temperate parts of the State in the cool fall
weather, sauerkraut can be made easily from surplus cabbage. A
clean barrel is first lined with a few cabbage lea\ es which are sprink-
led over with salt. A layer of cabbage cut with a slaw cutter is then
added to a depth of 6 inches. This is sprinkled writh salt and finned
with a piece of 2 x 4 timber. This process is continued until the
barrel is almost full. Leaves are used to cover the barrel and a cloth
is placed over the leaves. A cover of wood, made to fit the top of the
barrel, is weighted down and the barrel is then left for two days,
By this time the salt should have drawn sufficient water out of
the cabbage to form brine enough to cover it. If not, add enough
brine water to cover it. When the scum rises above the cloth, both
cloth and scum should be removed, the cloth washed and replaced.
This is repeated at frequent intervals until scum fails to rise
The fermentation should proceed in a moderately warm temper-
ature, and when this is completed the barrel should be removed
to a cool storeroom or cellar. Dill or horseradish leaves are some-
times placed between the layers to add flavor. Black pepper is
desired by some.

Early Jersey Wakefield seems to be the most popular variety
m the southern part of the State, while Danish Ball Head is more
popular in cooler parts and is suitable for storage or kraut. Other
successful varieties are Sure Head, All Season, Succession, Flat
Dutch, and the very early Danish variety, Copenhagen Market,

CANAIGRB

Canaigre grows wild at lower altitudes in sandy river bottoms,
It is drought-resistant, very persistent when once established, and
well suited to sandy lands occasionally irrigated by flood waters»
It can be grown as a cultivated crop, but in this region the soil
and water required for its culture can be utilized for other more
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profitable crops. The tanning materials obtained from canaigre
produce excellent leathers, however, and economic conditions in the
future may permit of the development of this crop.

CARROTS

Carrots are too easily grown here to be highly prized. Beinb'.
very hardy they stand the winters of the southern sections and,
unlike most of our vegetables, grow in both cool and warm weather.
They make slow growth during the hottest and coldest weather. In
southern Arizona it is not advisable to plant carrots during July and
August, nor during December and January at elevations above
2500 feet. They will produce edible roots in three to four months
from planting.

In the northern part of the State they are grown during the
spring and summer, and may be stored in moist sand for winter use.

CASTOR BEANS

Castor beans are especially well suited to climatic conditions of
arid southern valleys. They are remarkably resistant to alkali
and single plants live to be many years old, attaining the size and
proportions of small trees. They are of remarkably easy culture
and quick growth and make excellent screens for outbuildings, etc.
The seed is sown in April, and the plants grow throughout the
summer, making most rapid growth during the humid period of
autumn. During frosty weather they drop the large leaves formed
the previous summer, and then remain dormant, or are killed back
a few feet. As the warm weather of March comes on they resume
active growth. They have not as yet been grown commerciallv
in Arizona for their fruit — presumably for economic reasons.

Cauliflower promises to become a remunerative truck crop
for a few careful growers in the Salt River and Yuma Valleys, for
shipping to eastern markets in mixed cars of winter vegetables,
especially with lettuce and parsley. As it requires considerable skill
in handling, it is more valuable than ordinary crops, and the pro-
portional cost of transportation is low.
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The culture of cauliflower is similar to that of cabbage. Good
seed is very expensive, so it is not sown in the field where it is to
develop as cabbage frequently is. In transplanting, the crop
should be set no deeper than it stood in the seed bed. It should
be kept growing as rapidly as possible, and when the curd or head
is about the size of one's fist, the leaves should be tied together to
keep it white, unless the leaves naturally curve over the curd. The
cutting of heads must be done every day if the highest quality is
to be secured. Success depends largely upon proper cutting an d
packing.

Cauliflower can be grown as a winter or early spring crop in
the southern part of the State, sowing the seed the same as for
cabbage. In the cool sections it is grown as a spring and summer
crop.

Dryweather and Early Snowball are the best varieties.

CELERY

This is a crop difficult to grow in most places. Success depends
upon growing celery in a cool part of the year, upon securing a very
rapid growth through the most liberal use of stable manure, and upon
adequate moisture. The best growing season in the southern parts
of the State are fall and winter. Seed is started in the open in spring
before hot weather comes on, and is transplanted when the weather
begins to cool in the fall. Seed may also be sown in July or August
under shade and will be large enough to transplant in the fall. This
is the most satisfactory method because plants started in spring and
carried over the summer are apt to ruln to seed if neglected. Soil is
thrown to the plants as the crop grows, so that by harvest time
there is a heart of white, tender leaf-stalks.

White Plume and Golden Self-Blanching are good varieties. The
imported seed is very expensive, but is usually cheaper in the long
run.

If soil conditions are right, celery can be grown in cool parts of
the State by starting early in spring.

CHERRIES

Cherries are not grown extensively in Arizona. In the hot
southern valleys they are grown with great difficulty and always
(so far as has been ascertained) at a financial loss. The early Black
Morello cherry is reported as producing fair crops at high altitudes
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in Final County, in certain parts of Graham County, and in the
Huachuca Mountains in southwestern Cochise County. Growers
report that even in these places the crop is very uncertain, the
blossoms often being destroyed by spring frosts, and the fruit being
largely appropriated by birds.

CLOVER

Many varieties of clover have been tested at the Station Farm
but none have proved satisfactory as forage plants and only one
is useful as a green manuring plant. At high elevations in the
mountains the perennial clovers are grown to a limited extent, but are
not so satisfactory as alfalfa. At elevations exceeding 2500 feet
white clover does fairly well when supplied with plenty of water
The so-called "sour clover" (Melilotuc indica) makes a vigorous
growth during a time of year when irrigating water is most plentiful
It is the legume best adapted to the region for green manuring. It
makes the best growth if sown during October.

CORN

Corn is not so easily grown as the smaller grains, and is not as
extensively cultivated in the valleys as it ought to be. The spring
period between late frosts and hot dry weather is too short to mature
a crop. If planted about the middle of June in the southern part of
the State where irrigation is practiced, or as soon as the rainy sea-
son begins in July under dry farming, the tassel and silk will escape
the intense dry heat of summer and early varieties will escape
the frosts of autumn. Consequently a good crop may be grown
during this part of the year. The quick-growing varieties are well
suited to the region but are limited in productiveness. The following
varieties are best adapted to this region, both under irrigation and
dry-farming' Mexican June, Hickory King, Forney's Red Dent,
and Navajo Dent.

In the northern part of the State where irrigated or dry-farmed,
corn can be grown successfully by planting in May and June. In
these sections the large Dent corns, such as Colorado Yellow Dent
and Bloody Butcher, the flint corns, and the Moqui soft corns can be
grown successfully.

COTTON

All varieties of cotton can be grown under irrigation in the
southern valleys of the State, but, on account of the long season and
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higher prices, the long staple varieties are at an advantage. Varie-
ties of Egyptian cotton ha\ e been introduced successfully and found
veil adapted to the climatic conditions prevailing in the irrigated
dibtricts bordering upon the Salt, Gila and Colorado rivers Egyp-
tian cotton requires a growing season of eight to nine months, and
can not be grcwn profitably where late frosts in spring, or early
itosls in the fall, cut the season short It has not yet been grown
successfully at delations of over 1500 feet in southern Arizona.

Eg\ptian cotton, including the improved "Yuma" and J k Pima"
-trains, should be planted about the first of March. Light frosts
occasionally check it at this date, but die damage ib usually more
than compensated by the longer growing season clue to earU planting.
Larresting may begin in September, or as soon as sufficient cotton
is ripe to make a pi of] table picking. September and October lint
is usually superior to that which matures later. Harvesting may
extend into December.

Puna cotton is a strain of Egyptian that has been developed by
the U. S. Department of Agriculture at Sacaton, and has a remark-
ably long, fine, strong staple. It is also somewhat earlier than other
strains, and, consequently, more productive.

In the Colorado Valley a variety of cotton known as Durango
is to some extent grown at this time. This is a long staple, upland
cotton, inferior to Egyptian, and commanding a much lower price.
The Durango has a shorter growing period and can be planted as
late as April.

Short staple upland cottons are not grown extensively in the
State. Their production is limited less by climatic conditions than
by commercial factors which make the growing of long staple
cottons more profitable.

COWPEAS

Cowpeas may be grown during the summer, being a valuable
crop, therefore, to follow and precede grain crops where sufficient
water for their culture is available. If fed green or cut for hay,
the roots and stubble left behind enrich the soil; and if the entire
growth be plowed under, a still greater addition is made to the
fertility of the field. The fact that they grow only during summer
when irrigating water is comparatively scarce has prevented as
extensive a culture as would be possible with a more abundant
water supply. Whippoorwill is the variety most commonly planted,
although the Blacklyed cowpea is recommended as a feeding crop
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for all except the highest elevations. A better variety for the
higher elevations is the New Era.

Cowpeas should be planted from April 1 to August 1, at eleva-
tions under 3500 feet; from May 5 to July 1 under 5000 feet; and
from May 10 to June 15 at elevations over 5000 fee*. The later
dates over 3500 feet are for dry farming sections. They are n:t
successful at less than 3500 feet except under irrigation.

CUCUMBERS

Cucumbers arc a fair garden crop in Arizona if they receive suf-
ficient moisture. In dry weather or without adequate irrigation, thi
iruit is usually crooked and misshapen. In the home garden a fev
hills a«ong the ditch bank will supply the wants for the house, and th^
surplus may be salted down for pickles. A brine made by adding
5 pounds of salt to enough water to cover a bushel of pickles is
satisfactory. A little alum in the brine is said to keep them hard,
The pickles should be kept under the brine at all times and the
brine changed occasionally.

As the crop is tender it should not be planted until danger
from frost is past. The striped cucumber beetle is generally
troublesome, so plenty of seed should be used and thinned after
the plants are too large to be affected by this pest. Various dusts,
covers, and sprays are used for this insect with more or less success.

CURRANTS

Currants, being adapted to a cool, moist climate, can not be
grown with profit in our hot interior valleys. They may be grown,
however, in gardens and on a small scale at high elevations in the
mountains, and in the northern part of the State where the summer
heat is less severe,

DATES

All varieties of date palms tested in the Salt River Valley grow well
and a large number of them mature fruit of excellent quality. For
a few varieties the season is not quite long enough but most of them
are well adapted to our climate. In the I,ower Colorado Valley,
especially in the vicinity of Yuma, almost all varieties will ripen
their fruit. As they are resistant to alkali, this makes them espe-
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daily valuable for low-lying tracts where the rise of alkali has
prevented the growth of alfalfa, and where only alkaline irrigating
waters are available. They may be propagated by planting $eed
during spring and summer, but seedlings are apt to prove unsatis-
factory, either in quality of fruit or in bearing capacity. Improved
varieties are propagated by transplanting offshoots taken from
the base of the young trees in spring and early summer. Being a
plant that makes its most rapid growth during the warmest part
of the year, transplanting should be done only at that time. The
fresh date industry conducted by the methods developed by the
Arizona Agricultural Experiment Station has been demonstrated
to be very profitable in Salt River Valley. The following varieties
have been found to be highly desirable: For the hottest valleys,
Deglet Noor, Tadala, Maktum, Iteema, and others; for elevations
from 1000 to 2000 feet, Rhars, Hayany, and some Persian Gulf
varieties.

EUCALYPTS

Eucalypts are evergreens which have practically no period of
rest, hence their growth is exposed to the climatic conditions through-
out the year. They differ greatly in their relation to heat and cold.
Some kinds endure much heat and little frost; some endure low tem-
peratures with considerable heat, while others endure neither frost
nor heat. Some species, on the other hand, tolerate relatively
low winter temperatures and high summer temperatures. Species
that succeed in Arizona naturally must possess these latter charac-
teristics, otherwise they are injured with our extreme^ of heat and
cold. Following are the species that have been found most success-
ful in the warmer parts of our State where Eucalypts can be grown:
Eucalyptus rudis, E. polyanthema, E, leiicoxylon, E. rostrata, E, tereti-
cornisj and E. crebra. These varieties vary as to the amount of
heat and cold they can endure, all of them being more or less injured
at very low temperatures. The injury to them, however, is slight
during any but exceptionally cold weather, such as occurred during
the winter of 1912-1913, and is not sufficient, ordinarily, to inter-
fere seriously with their growth. December 14, 1899, all Eucalypts
being tested at the Farm, except E. rudis, were more or less injured*
the mercury falling to 14° F. at the ground, 23° in the government
shelter, and 28° at the Weather Bureau. December 31, 1900,
when the mercury fell to 14°, 1«° and 22° at the above
points, £. rudis, E. leucoxylon, and E. polyanthema were slightly
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injured, one to four inches of the tips being killed. December 14,
1901, slight injury was done to the tips of E. rudis> and E. leucoxylon*
while year-old plants of E lostiata were nearly all frozen to the
ground, the minimum thermometers registering 15° P. at the
ground, 20° F. in the government shelter, and 24° F. at the Weather
Bureau. All are more or less checked in their growth by the heat
of midsummer, E. pclyanihema being affected perhaps the least of
any cf the species mentioned. Some species grow best in a moist
atmosphere, but most of them prefer a dry atmosphere. With mod-
erate irrigation, the Eucalypts noted above will endure well our
hot, dry atmosphere.

Eucalypts may be grown from seed in a frame lattice house,,
the sides of which should be more or less protected with vines,
The seeds should be sown by the middle of April or early in May
in flats containing about 3 inches of clean fine sand. They should
be scattered on the surface and covered with a thin layer of sand.
The water used in irrigating should be free from alkali and the flats
should be covered with one or two thicknesses of newspaper until
the seedlings are mostly up. They must not be kept too wet, other-
wise they will be attacked by a damping-off fungus. When the
small plants have 4 or 6 leaves they may be transplanted in flats
containing 5 or 6inches of fine,sandy,loamy soil; and they should! e
watered regularly. About 100 plants may be set in a flat 12 1 v
20 inches in size. From July 1 to August 15 the flats of seedlings
should be covered with fine wire screen or mosquito netting to
keep June and Goldsmith beetles from depositing their eggs in
the moist soil. The larvae of these insects eat the rootlets c f
young Eucalypts and may do a great amount of damage in a
short time. The Eucalypts may remain in the lattice house during
the winter season and be set out the following spring.

Eucalypts, like citrus trees, have two periods of thrifty growth,
one from March to June, and the other from the latter part of
August te the latter part of November, A little growth is made
here by a few species during the hottest weather of summer, and a
few make some growth during the coldest weather of winter.

The most rapid growing Eucalypt (E. globuhts) does not endure
well our extremes of climate, but the growth of E. wtdis, E. tereti-
cornis, and E. rostrata is fairly rapid. Judging by their growth
upon the Farm and elsewhere, they can be counted on to attain
a height of 30 feet and a diameter of 6 inches in four or five years,
and a height of 50 feet and a diameter of 1 foot in six or eight years.
A five-year-old E. rudts at the Farm measured 1 foot in diam-
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cler and 40 feet high, an E. tereticoims of the same age was 30 feet
high and 8 inches in diameter, and E. rostoaia trees of this age
were 35 feet high and 10 inches in diameter. In Phoenix, at the
corner of Adams Street and Ninth Avenue, is an E. lostiata 16 years
old, which is about 90 feet high and over 3 feet in diameter 5 feet
from the ground.

Eucalypt trees have been thoroughly tested at the Experiment
Station Farm at Phoenix and have been planted to a considerable
e>ttnt in the Salt Rher and Colorado River valkyb. They are
better adapted to conditions in the Colorado River Valley than to
those of the Salt River Valley. Of the 50 or 60 species tested
at the Station Farm only 4 or 5 have proven well adapted to our
climatic conditions. Of these, Eucalyptus rndis, E. tcreticoini*,
and E. jostiata are among the valuable ones ol the genus. Euca-
Ivpttts iiidis was planted sparingly in the Upper Gila Valley and
succeeded well during a few moderately favorable seasons With
iatlivr cold weather the foliage was killed, and during a recent
cold winter all the trees were killed to the ground. In the Santa
Cruz Valley about Tucson, Eucalyptus nidis, E. toslrata, and E.
pol I'dnihema have made splendid growths and for a number of
\ ears were very promising for ornamental and economic purposes.
Occasionally they were injured with the coldest weather, but this
wat. not regarded as serious. During the winter of 1912 l'U3 the
Eucalypt trees about Tucson were killed back seriously by the
severe freezes, the lowest temperatures being 6° F. above zero,
vSince then they have not been planted extensively.

Eucalypt culture will probably never prove a success as a saw
log industry in any part of Arizona. Ey planting the hardy spe-
cks noted above, however, timber can be gro\Mi for fuel, fence

posts, and, perhaps, for telegraph poles, railroad ties, and other
purposes for which durable hardwood timber is used. In Arizona
we must expect occasional severe winters which will materially
damage Eucalyptus trees and result in the wood being harvested
even in an immature condition, since fresh growth will begin from
the base.

(See under Grain Sorghums)

FIGS

Figs are a satisfactory home orchard fruit in all our south-
ern valleys except where the altitude is over 3500 feet, Above
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2000 feet elevation it is desirable to protect the young trees by
banking them -with soil until they become established. It is doubt-
ful if the fig will ever become a commercial crop in Arizona, unless,
perhaps, in the Yuma Valley, where the first crop of a variety of
black fig, probably the Mission, makes a semi-candied fig on the
tree This fig commands a high price on the market.

The Mission is the most valuable variety here because of its
hardiness; because it does not need to be fertilized by the Blasto-
pkaga wasp, and because the first crop is important as well as
the second.

The Brown Turkey and White Adriatic are good varieties which
do not require the Blastophaga wasp to fertilize them. Bulletin
Smyrna and Lob Injir are Smyrna varieties which, with the Blasfo-
rttaqa wasp to pollinate them, have produced abundant crops
at Phoenix. With this class of figs it is necessary to raise the Capri
fig trees, in the fruit of which the Blastophaga wasp develops. This
is the only insect that can pollinate figs and the Capri is the only
plant upon which the insect can develop.

Figs require a liberal supply of water and great care in trans-
planting. Methods used to transplant most trees will kill fig trees.
The slightest drying of the roots kills the tree.

Figs grow readily from cuttings made from one-year-old wood.
9 to 12 inches long, planted to within one bud from the top. Cut-
tings need frequent irrigation.

GOOSEBERRIES

These humid climate loving plants succeed well in the moun-
tains at high elevations. In the hot and dry southern valleys,
however, their growth is attended with considerable difficulty
and they have never been cultivated extensively with profit.
The Houghton has been grown in an experimental way near
Phoenix, but the prospects for a money profit in gooseberries are
not encouraging.

GRAINS

Barley, wheat, and oats are not killed or seriously injured by
the lowest temperatures that occur in southern Arizona. On the
contrary, they continue to grow during most of the coolest weather
of the year. Occasionally some injury is done to the bloom of
grains during spring, but the loss from this cause is not great. It
is the hot dry weather of summer that the small grains and most
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of the perennial grasses can not endure, their growth being limited
almost entirely by heat rather than by cold.

The season during which seed of the above grains germinates
begins during September, after the mercury ceases to rise above
110° F.in the shade during the day, and begins falling as low as 50°
to 60° at night, and continues until the next May when tempera-
tures higher than the above occur. During the hot weather of
June, July, and August the seed will not start, even though supplied
with plenty of water.

Barley and early varieties of wheat sown and irrigated during
September sometimes head out during December, especially if the
autumn be warmer than usual; but ordinarily all grains head out
by the end of April, regardless of the time of seeding. Fall-sown
winter varieties of wheat do not usually begin stooling until after
the coolest weather of winter is over, but most other grains begin
stooling earlier, if sown during early fall. Gram sown during the
latter part of January and during February makes an uninter-
rupted growth from the time of germination, and matures before
the weather becomes extremely hot. Grain sown later then Feb-
ruary does not have sufficient time for full growth before the hot
weather of May and June. November is ordinarily the most
favorable month for sowing grain. Evaporation being compara-
tively slow during the weather that follows, grain sown in moist
soil during this month usually needs no irrigation until February
or March if there is an average amount of winter rainfall. All
sowings of all varieties ordinarily ripen during May or the few
days that precede or follow this month. At this time of year the
weather is usually very favorable for harvesting of the crop.

The principal grains sown are barley and wheat, though oats
and rye are also successfully grown, but to a much smaller extent
The yield of grain is from 1500 to 3000 pounds per acre, depending
upon the soil and water supply. The white varieties such as
Sonora, Barly Baart and White Australian are chiefly grown,
although durum wheats produce well. Macaroni is probably the
heaviest yielder, but is not used by the millers. Where grain is
grown for poultry or stock feed* macaroni wheat is to be pre-
ferred. Among the bread wheats, Early Baart, a variety intro-
duced by the Experiment Station about the year 1900, is now
preferred by the millers on account of its high quality. It is now
the most widely grown variety in the State. Marquis and Turkey
Red will do well at the higher altitudes.
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All varieties of barley do well. The variety of oats most widely
gro\\n is Texas Red.

For winter pasturage and an early crop of hay, barley, wheat,
and oats are grown instead of the grasses used in cooler regions.
These grains are sown both upon the fields of alfalfa and in freshly
plowed soil. In the former case the seed is covered with a disk
harrow. In fresh soil the seed is either disked or harrowed in.
When sown upon alfalfa fields, seeding is usually done during early
fall. In fresh soil seeding is done throughout fall and early winter.
The resulting growth is commonly pastured during winter, and then
permitted to grow up for hay during spring, being cut in April
and May, when the kernels are quite well formed. Oats inafee
the best hay, and they are now sown for this purpose more gen-
erally than formerly. The usual yield of grain hay is one and a
half to three tons per acre.

GRAIN SORGHUMS

The sorghums are divided into two classes—the saccharine,
used for syrup majcing or for forage, and the non-saccharine or
grain sorghums, used for grain and forage.

The grain sorghums are of tropical origin, and flourish best in
hot climates. They are very drought resistant, and well adapted
to the semi-arid Southwest. They develop well with eight to ten
inches of rainfall during the growing season.

Grain sorghums are divided into three classes, according to the
character of head:

1. Kafir, with compact, erect heads,
2. Durra, with compact, pendant heads.
3. Broom corn type, with loose spreading heads.
The varieties of grain sorghums profitably grown in Arizona that

belong to these classes are as follows:
Black-hull white Kafirs, dwarf and standard.
White milo or durra,
\ ellow milo, usually called Milo Maize, dwarf and standard.
Feterita, one of the Durras.
Shallu, a broom corn type, sometimes called-Egyptian wheat.
Kowliang, another broom corn type.

Kafir

The Kafirs, of which there are three varieties, the White, the
Red, and the black hulled White, are very drought resistant. They
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were introduced from South Africa and will endure for extended
periods awaiting rainfall, without apparent injury to the plant. As
soon as moisture is supplied Kafir will renew its growth and continue
to mature its grain. The growing season for Kafir is about 120
days, or longer when growth is arrested by insufficient moisture
The date of planting in both irrigated and dry-farming sections
should be as early as late spring frosts will permit. Under dry-
farming conditions in the southern part of the State it is well to
put the crop in as early as March 10 to 15 in order to take advantage
of winter moisture.

Black-hull White Kafir is the most popular variety grown in
Arizona both for grain and silage purposes.

Milo Maize

The term Durra is so little used that this group is considered as
Milo Maize. The Durras include white, brown and yellow milos
and are characterized by large flat seeds. Feterita, a more recent
introduction, also belongs to the Durra goup.

This group of grain sorghums was introduced from North Africa.
Like Kafir, Milo Maize flourishes in the hot dry climate of Arizona.
The time required to produce a crop of yellow milo is about 100 days
or nearly three weeks shorter then Kafir. The Milos are better
grain producers than the Kafirs, but are not as good forage crops.

Dwarf types of milo have been developed superior to the tall or
standard types for production of grain. Under dry-farming condi-
tions the Milos should be planted in July in southern Arizona. The
summer rains begin at this time and the season is long enough after
that date to mature a crop. In the northern part of the State, where
these crops are grown by dry-farming, planting should be made
about May 1.

In the irrigated sections the Milos should be planted in April.
Two crops of milo can be harvested from, the April planting. The
first crop can be cut in early July atid used for forage or silage, and
from the stumps a second crop will be produced before the frosts
in November.

Fetetita

Feterita is a variety of Durra with erect heads, white seeds and
black hulls. This variety is of recent introduction and shows super-
iority over the Kafirs in drought resistance, and in shorter length
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of time required to produce a crop Under f a\ orable conditions
and with an optimum water supply, a grain crop of feterita can be
produced in 90 days. Under dry-farming Feterita is a very valuable
crop for forage or grain, 'when necessaiy to plant as late as Jub
Early planting is not recommended for this crop under irrigation or
dry-farming, unless two crops are desired in one season. The Kafirb
are superior for forage and where that is desired and planting car
be done in March or April, they are to be preferred to Feterita
The greatest value of Feterita will come through its use as a dr\-
farrning crop for summer planting.

Shalht, I Egyptian Wheat)

Shallu is one of the broom corn sorghums. It is not extensively
grown in Arizona. Some of it is grown under irrigation for chicken
feed. As a forage plant it is not equal to the Kafirs or to the Milos.
It was introduced from India. It is not recommended for dry land
farming in this State. Under irrigation planting should be made
in April and May.

Koiihang

Kowliang is another broom corn sorghum recently introduced
from China and Manchuria. It will grow farther north than some
other grain sorghums. Kowliang should be planted in April or May
under irrigation, and as early as frost will permit under dry-farming.

GRAPES

The European, or vinifera, grape is admirably suited to the
southern part of the State. Almost any of these mmfera varieties,
including table, raisin, and wine grapes, will develop well, but in
this State table grapes interest us more than the wine or raisin
varieties. Our weather does not permit of raisin making in some
seasons, and the law will not allow us to make wine The char-
acteristics of the European grape in our hot valleys are early ripen-
ing and high sugar content. Our grapes become sweet before they
are ripe, which results in too early picking by the grower.

Successful European grape culture requires a long growing
season, such as is generally found at elevations below 5000 feet
in the southern half of the State, and under 4000 feet in the northern
half of the State. Grapes will glow in a variety of soils and with
moderate irrigation. An easily worked soil is preferred Vines



SO BULLETIN 78

should be set 6 by 8 or 8 by 8 feet apart. During the first two
years the development of a single string trunk is desired, if Ihe
stump or self-supporting system of pruning is used. After the trunk
is formed three or four arms are developed which carry the fruiting
canes or spurs and the renewal spurs. Subsequent pruning consists
in thinning the canes to the required number and the shortening-in
of these canes according to the variety; also the leaving of renewal
spurs to form the fruiting wood for the next crop.

The stump system has several disadvantages, but it is an easy
one to establish and maintain and allows cultivation in two direc-
tions, which advantages make it the most popular system. It
is better fitted to the varieties which bear well on spurs like the
Mission, than to vaiieties like Thompson's Seedless, which need
canes upon which to bear a full crop. A trellis is best for this and
other long-pruned varieties.

It has not as yet been necessan" to graft vines in Arizona to
resist the phylloxera. Insects are not \ery numerous, the Buffalo
leaf hopper and the green beetles being the worst.

Thompson's Seedless is easily the most popular grape, because
it ripens early enough to escape the green beetles and is seedless.
Other popular varieties are Mission} Muscat, and Malaga. The
Dattier de Beyreuth, Almeria, Lady Finger, and Purple Damascus
are also worthy of trial.

In the cool sections of the State the American or American-
European hybrid varieties of grapes can be grown. The best of these
varieties for our conditions is Niagara. Other varieties are Aga-
wam, Woodruff, and Concord. Although these varieties can be
grown in ihe warm parts oi the State, the vines aie not very healthy
and the yield is low.

GRASSES

Brome grass, Kentucky blue grass, Australian rye grass, orchard
grass, and other similar cultivated grasses so common in the Central
and Eastern states are seriously injured or killed outright by our
hot, dry summers at altitudes below 3000 feet. They make good
growth, however, during nearly all of the fall, winter, and spring
seasons. Seeds of such grasses should be sown in September 3r
early in October when the maximum temperatures are considerably
lower than in summer. During June and July the seeds of these
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Sudan grass very much resembles Johnson grass. It is an
annual plant, however, and has no rootstocks or underground
stems of any kind. Its yields are heavy and where it has been grown
as a crop it has given satisfactory results The forage is rather
coarse though much relished by stock. It grows best during the
hot summer weather and is quite drought resistant During the
summer of 1913, the yields of this plant at the Experiment Station
Farm at Phoenix M ere at the rate of 8 tons per acre from two cut-
tings. It also produces hea\y crops of seed. This is desirable sinct
the plant has to be sown annually.

GUAVAS

These tropical fruits are too sensitive to cold to be grown even
in the warmest parts of the State. The common guava requires
some protection during our mildest \\inters. The strawbern
guava is somewhat hardier, but even this can not be grown catis-
factorily in the Salt and Lower Colorado River valleys. One should
not plant out fruits as tender as the guava unless he is well prepared
to care for them in winter,

KAFIR AND EGYPTIAN CORN

(See under Grain Sorghums)

KOWUANG

(See undsr Grain Sorghums)

LEMONS

The climate of Arizona is not as well suited to the culture of
lemons as to oranges. The lemon is more tender, and to produce
continually, as a commercial crop should, requires an equable
climate near the coast. In a very few places in the Salt River and
Yuma valleys, where the mercury does not drop below 25° F., the
lemon can be grown for local consumption. In these valleys it will
not produce fruit in summer when the fruit is in greatest demand*

Orchards should be heated when the temperature drops below
28° F. It is customary to start the heaters when the temperature
gets a degree or two below freezing if it gets this cold before 12
or 1 o'clock a. m. The mercury generally falls until about 4 a. HI.
on a still night. It is easier to keep the temperature of the trees at
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a given point by heating early than it is to raise the temperature
after ft has once fallen. Trees for home use should be planted in a
protected place near buildings or other trees. The Eureka is the
best market variety, but Villa Franca, Lisbon, and Sicily are good
producers.

Head lettuce is destined to become a commercial truck crop
in Southern Arizona. It thrives in an arid climate if plenty of
Irrigating water is available. The quality of the crop can not be
surpassed when the right variety is grown.

The growing conditions necessary for the production of lettuce
are a cool growing season, ranging from not over 85° P. to not less
than 20°; a rich, easily worked soil which will promote rapid growth;
early thinning of the plants; frequent cultivation; and adequate
irrigation, especially in warm weather.

In the southern part of the State seed should be sown in pladt
any time from September to January. The plants should be
thinned to 12 inches as soon as they have three or four leave^
Delay in this checks the growth and increases the cost of the work. In
cultivation, care should be exercised not to throw soil into the heads.
A sandy soil is objectionable because the sand blows into the heads.
Head lettuce can be had in the subtropical portions of the State
from Thanksgiving until April. In cooler locations it is grown as
an early spring crop. Hot weather causes lettuce to stop growing,
become bitter, and send up a seed stalk.

The varieties which succeed best are those with the crinkled
leaves. New York or Los Angeles, Iceberg and Denver Market
are of this type, named in the order of their popularity. The
smooth-leaved lettuces, like Big Boston, Tennis Ball, Salamander,
etc., are so much inferior in this climate to the other varieties named
that it is not advisable to grow them. Cos or Romaine lettuce
and varieties of loose-leaf lettuce also grow well, but are not
to be compared with either New York or Iceberg.

IvOQUATS

Loquats are easily grown in the valleys in the southern parts
of the State, below altitudes of 2500 feet. They bloom from No-
vember to January and, ordinarily, the flowers are killed by frost.
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trees are among the finest broad-leaf evergreens and are
handsome ornamentals. When planted against a house or in
protected situations the flowers and fruits are much less likely
to be injured with frost, so that occasionally a good crop of fruit
is produced. During the winter of 1912-1913 the foliage of
loquats was not injured with a temperature of 6° F. Loquats
are tolerant to our extreme heat and aridity, the foliage showing
almost no bad effects in summer.

MILLET

Most varieties of millet can be grown readily, although the
yield is not as great as in some cooler regions. The ordinary
varieties are sown during August and harvested during the fall,
as in other regions. German millet is most generally grown, being
resistant to heat and drought. Pearl millet may be planted in the
spring and will grow luxuriantly all summer, but does not seem
as desirable for a forage crop as sorghum.

MILO MAi/E

(Sec mider Gtain Sorghums}

MULBERRIES

Mulberries are easily grown here, nearly all varieties thriving
tinder our conditions. They are among the earliest of our trees
to leaf out and to ripen fruit. Mulberries would be very desir-
able for shade trees were it not for the litter made by their fruit
falling on the ground. This attracts flies and is annoying under-
foot. Nurserymen are now propagating mulberries that are said
to produce only staminate flowers. Such trees would be especially
valuable for avenue planting. The heavy fruiting mulberry trees
are valuable for planting in poultry yards because of their dense
shade and spreading branches among which poultry may roost,
Hogs are also fond of mulberries. The most desirable varieties f ?r
planting are the Downing Everbearing, New American White,
Russian, and Persian or black mulberry. The Downing Ever
bearing mulberry has large long-pointed leaves that are dull
green on the upper side. It is a form of Morns multicaulis. The
New American is a form of the white mulberry. Its leaves are
glossy above, large, and short-pointed. The Russian mulberry
is a very hardy form of the white mulberry, usually having deeply
cut leaves. It does not grow as large as the white mulberry, but
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is hardy and is highly recommended for planting under dry
farming conditions. The Persian mulberry branches from near
the ground with stout, spreading limbs. The leaves are large
and dull green. The fruits are broad and slightly hairy. When
ripe they are black, juicy and tart, and are excellent for table use.

MUSKMELONS (CANTALOUPES)

The two terms are often used interchangeably, since there is no
real distinction between them. In the West it is customary to call
the small, round, netted melon the cantaloupe, and the large,
oblong or flattened, netted or smooth melons, muskmelons. Both
types are grown in the same way, the cantaloupe being far more
popular than the muskmelon.

The cantaloupe or muskmelon requires a rich loam soil, prefer-
ably a sod soil, for its best development, a warm growing season,
plenty of water, dry air, and plenty of sunshine during the ripening
period.

The seed is planted as soon as danger of frost is over, the hills
being placed about 4 to 6 feet apart with 8 to 12 seed placed in a
hill along the water line of furrows to insure prompt germination.
As soon as danger of insect damage to the seedlings is past, the
plants are thinned to 2 or 3 in a hill. If the ground is foul with
weeds or Bermuda grass the hills should be checked and cultivated
in both directions. As the vines begin to run, the irrigation furrows
should be moved away from the rows. The crop reaches maturity
in from 80 to 120 days, depending on the weather and the variety.

Plantings of cant^upes made in July in the southern part of
the vState are profitable if the aphids or plant lice do not take the
crop. These lice are very difficult to control and are nearly
always present. Tobacco spray, if thoroughly applied every week
before the lice appear, will generally keep them in subjection.

The most popular varieties are Rockyford, Burrell's Gem,
Nutmeg, Early Waters and Early Hackensack.

OATS

(See under Grains)

OLIVES

Olives are peculiarly well adapted to southern Arizona con-
ditions. They are never injured by our summer heat and very
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rarely is the fruit injured by cold. On account of the bright sun-
light and dryness of the atmosphere, the trees are free from the
^cale insects which cause so much damage in moister climates The
trees grow vigorously, bear heavily, the fruit is large and the con-
..ent of oil is high. Some varieties mature their fruit in October
and November, while others will hold their fruit in gojd condition
lor oil making until June of the following year. Olive culture,
both for pickles and oil, promises to be one of the standard and
profitable industries of the region. The varieties best suited for
pickles are Mission, Manzarrillo, and Sevillano. The varieties best
suited for oil making are Mission, Correggiola, Nevadillo, Pendulina,
and others

ONIONS

This crop is easily grown in southern Arizona as a winter
^rop, and in northern Arizona as a spring and summer crop. It
is a profitable truck crop in most sections of the State, although
prices may drop below the cost of production in June when
growers are endeavoring to dispose of their entire crop at once.
Bermuda, the type of onion best suited to this region, is not a
^ood keeper, although when carefully handled and cured on racks
in a house where sulphur may be burned, it will usually keep until
fall. The cool valleys in the northern part of the State should
produce onions for southern markets from fall until June. The
supply at present comes from California.

The method of growing generally employed in the southern
part of the State, is to sow the seed in seed-beds between August
and October, and when the plants are the size of a lead pencil
transplant into narrow borders which can be Hooded. They are
set 2 to 4 inches apart in rows 12 to 14 inches apart. With
efficient management the cost of growing the plants and trans-
planting them need not exceed $35 per acre. Some growers prefer
to sow the seed in place, planting two rows on a ridge. To avoid
thinning with this method, an accurate knowledge of the viability
of the seed and a careful adjustment of the seeder is necessary,

Growers in the northern valleys who wish to raise onions by
the transplanting method, should arrange with a gardener in the
Salt River Valley to grow their plants out of doors* Otherwise
they should be grown in hotbeds, which is a more expensive method.
A good loam sbil, preferably enriched with rotted manure, well
leveled, cultivated with a wheel hoe at frequent intervals, and
irrigated as required, are essential to a successful crop.
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Crystal \\ ax, WhiteBermuda, Yellow and Red Bermuda, and Aus-
tralian Brown are the most popular varieties. Australian Bro.vn
is the best keeper, but it is not a sure crop in the warmest valleys.

Yellow Danvers is successfully grown in the cool sections,

ORANGES

While oranges are being grown to an increasing extent on the
upper slopes of the Salt River Valley, on the mesa near Yuma, and
in some other localities, the area in Arizona where their culture
may be profitably engaged in is quite limited when compared with
the total of cultivated land. Orange trees being semitropical ever-
^xeens are severely injured when the mercury falls to 20 J , and 16°
\\ill often kill the trees to the ground. The intense heat of summer
is also very apt to injure the trunks unless the trees are headed
low and properly pruned. For these reasons orange culture re-
quires more skill and is attended with somewhat greater expense
than in other orange growing localities. The incentive to grow
oranges in a commercial way under these conditions is the high
price received in the eastern markets for the Washington Navel
variety, which ripens its fruit somewhat in advance of the
California crop

Partly 011 account of the hot dry climate citrus trees are not
at present infested with scale insects. The chief insect enemies of
the orange are several species of thrips of which Eitthrips tritici
is by far the most common. They distort the foliage and scar the
fruit with considerable detriment to its selling value. Washington
Navel is perhaps the most profitable variety. Valencia, Ruby, St.
Michaels, Jaffa, and Mediterranean Sweet are also grown.

PEACHES

The different varieties of peaches differ considerably in their
relation to the climatic conditions of the region. Some varieties
escape injury from frosts most seasons and endure well the heat of
summer. These varieties belong mostly to the Chinese type of
peaches, blooming so early during the winter that the young fruit
has attained sufficient size to endure quite low temperatures. As
a result they set full of fruit every year. Other varieties not only
receive considerable injury from spring frosts, but do not endure
a ell the heat of summer. Peach trees are longer lived than apple
tr plum trees, but not so long-lived as either apricots or almonds,
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usually remaining productive ten or twelve years from time of
setting.

On account of the prevalence of spring frosts peaches are a very
uncertain crop in exposed situations in the mountains. Some
varieties of peaches are seriously injured by thrips which attack
the winter buds just as they are unfolding in the spring. Those
varieties which ripen their crop in the middle of the heated seafeoa
suffer seriously from the Allorhina beetle. Ripe peaches are also
very difficult to handle and market during very hot weather. The
chief disease of the peach in Arizona is the crown gall of the roots
which often does very serious damage (Se£ Ariz. Sta. Bull. 33), Very
few peaches are dried in the region for the same reason as given
under "Figs." A very large list of peaches does well in the southern,
valleys, among which the following have been found to be especially
desirable* Admiral Dewey, Alexander, Briggs May, Late Crawford,
Elberta, Salway, Wheatland, Sylphide Cling, Krummel, St. John
and Belle of Georgia.

PEANUTS

Peanuts may be grown in the lower irrigated valleys. They
should be planted as soon as danger of frost is over, and mature
five or six months after planting. They do best in sandy soils,
require frequent irrigation and should be harvested as soon as
yellow vines indicate maturity, to avoid sprouting the crop. The
Spanish variety yields a heavy crop of small nuts. Virginia Red
produces well if sufficiently irrigated. Indian Runner yields under
less favorable conditions than Virginia Red. In addition to their
uses as human food, peanuts make excellent hay. Being leguminous
in character, the crop is beneficial to the soils upon which it is
grown.

PEARS

Pears are well suited to all parts of Arizona, except in the very
frosty mountain sections. They thrive in a heavy soil, bloom late com-
pared with the stone fruits, and so usually escape damage by frost,
On account of late blooming the pear can be planted in valleys where
other fruits are less certain, and where the pear finds soil conditions
better than on uplands where the soil is lighter.

The fire blight, which is so destructive in practically all pear-
growing sections, is not so severe in our arid climate as it is ip humid
sections. Nevertheless, it can do very severe damage in this State*,



RELATION OF WEATHER TO CROPS 89

especially in overfertilized or overirrigated soil The blight attacks
new, fast-growing tissue, and works down into the tree, causing
cankers. No spray will check it. Every effort should be made to
induce a stocky, conservative growth. The pruning out of infected
parts below the infection is of very doubtful benefit, unless a section
is in a position to enforce a rigid inspection of every pear tree in
the agricultural district. There are few examples where this has
been done with success.

There is only one pear in Arizona that will not blight That is
the Prickly Pear. Kieffer and Garber are less susceptible than
varieties of French origin, but the quality of these Chinese pears is
so poor that they are not grown unless the blight is very bad. The
Bartletl is the most popular commercial variety. Other good
varieties are Madeleine, Clapp's Favorite, Le Conte, Winter Nelis,
and Patrick Barry.

PEAS

Peas are produced in abundance in the gardens of Arizona
during the cool part of the year. They will stand temperaturts of
22° to 25C without serious injury if they are not growing very
rapidly. Heavy frost will kill the blossoms of most varieties. In
the Yuma Valley it is warm enough for peas to bear most of the
winter, but in most parts of the vState they can be grown either as
a fall or as a spring crop. Some of the hardier smooth peas may be
carried over winter without being damaged.

The best time to grow peas in any part of the State is as a very
early spring crop, planting being done between January 1 (or earlier)
and April 15, according to locality.

Deep planting, 3 to 5 inches, is advisable, especially in the early
fall, when peas rot badly if near the surface. Planting of dwarf
varieties in double rows 10 to 12 inches apart, or in broad rows of
8 to 10 inches, allows the vines to support themselves, making
cultivation and picking easier. The standard varieties are little
grown because of the trouble and expense of supporting the vines.

PHCANS

A few pecan trees are being cultivated in the Verde, Salt River,
and Lower Colorado valleys. They thrive best in deep, rich soils
with an abundance of irrigation. With proper culture they should
grow successfully at altitudes of 5000 to 6000 feet. They seem to
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endure well the summer heat in the lower valleys. The culture of
pecans will probably never be successful commercially in Arizona,
but it will be possible to grow them as ornamental and shade trees
and to produce nuts of good quality for family use. The most suit-
able varieties of pecans for our conditions are Texas Prolific or
Sovereign, San Saba, Colorado, and Frotscher.

PERSIMMONS

The common American persimmon (Diospyros mrgimana) occa-
sionally may be found under cultivation in the southern parts of the
State It withstands our summer heat very well if planted in deep
alluvial soil and given moderate irrigation. It should thrive even
better in the northern parts of Arizona where conditions of tempera-
ture are more nearly like those of its native habitat. The culture
of Japanese persimmons has not yet gone far enough to justify
planting them on an extensive scale. The individual trees scattered
about the State seem to succeed well, but as yet they have not
borne fruits

PLUMS

At a very few situations in the mountains of Arizona nearly all
varieties of plums succeed. In the hot southern valleys only certain
kinds are profitable. These embrace certain varieties of the Ameri-
can and Japanese classes. A few of the European varieties will
endure the summers for a few years and produce a fairly good
quality of fruit, but most of them are short-lived. While prunes
may be grown, they are not profitable on a commercial scale in the
southern valleys.

Plums are injured much more by the heat of summer than by
the spring frosts, the buds, blossoms, or young fruit rarely being
injured seriously by frost. The only season during the past ten
years when much injury was done was March 13, 1901, when the
mercury fell to 32° in the government shelter, and 37° at the Weather
Bureau. The various varieties of plums endure the summer con-
ditions quite differently, the European varieties being most sensitive
to heat. Those enduring heat best belong to the Japanese group,
and most of those belonging to the AmericW group endure summer
fairly well. Unless the trees are headed low, the trunks are apt
to be injured on the south and southwest sides, the trees dying later.
The life of plum trees varies with the variety, that of desirable oaes
ranging from eight to twelve years. Plums are also subject to the
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crown gall disease, though to a less extent than almonds and peaches.
Some varieties, especially the American, are greatly injured by thrips
which damage the winter buds to such an extent that the trees leaf
out late and many of the branches die. Varieties especially suited
to the hot valleys are Red June, Dons, Mariana (for jelly),Burbank*
Chalco, Climax, and Wickson.

POMEGRANATES

All varieties of pomegranates are especially suited to the hot
dry climate of the southern valleys. They are not injured either
by the cold of winter or the heat of summer. Although they require
irrigating water to enable them to bear profitable crops, well-
established plants will remain alive and make some growth for many
years with no other water than the natural rainfall. They are especi-
ally resistant to alkali and, all things taken into consideration, porne^
granates are one of the surest crops of the region. The pomegranate
is subject to but two serious troubles—a core rot and a splitting
of the fruit, neither of which is at present well understood. On
account of the fact that this fruit is but little known in northern
markets, the demand is at present small, only a few orchards being in
existence. Pomegranates are grown commonly throughout the
southern part of the State as hedges, and shrubs for garden and
lawn. Considerable fruit gathered from hedges is utilized by the
Mexican portion of the local population. While all the varieties
succeed admirably, the Wonderful excels all that have been so far
tested, in size, beauty, and quality.

POMELOS (GRAPE FRUIT)

Districts which can produce oranges can produce pomelos.
There is no radical difference between the culture of these two trees.
The quarantine in Arizona and California on all citrus fruits from
the Gulf States should give an impetus to pomelo culture in Arizona,
since the quality of the Arizona fruit is superior to that of California.
In fact, the best fruit produced at Yuma is little, if any, lower in qual-
ity than the Florida product.

The training and pruning of the pomelo consists in retaining
only the strong branches of young trees which have been " headed>f

at approximately 3 feet when set out. Interfering and dead branches
are removed and the growth of watersprouts is discouraged.
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The best variety at present grown is the Marsh or Marsh's
Seedless. It is probable that the poor quality of much of the western
fruit is due, in a large measure, to the necessity of growing varieties
poorly adapted to our conditions. Arantium, Duncan, and Triumph
are sometimes grown.

POTATOES

But a very small proportion of the Irish potatoes consumed in
Arizona is produced within the State. This is due to the fact
that except at a few specially favored localities in the mountains,
where irrigating water is available, potatoes are grown with con-
siderable difficulty. While not easily grown in the hot southern
valleys, they do moderately well when the methods that it is essen-
tial to follow for their successful culture are understood. Being
sensitive both to the frosts of winter and the heat of summer3 they
can be grown only during late winter and early spring, and during
the fall. For the spring crop they are planted during the latter part
of January or the early part of February, and mature about the first
of June. For a fall crop they are planted during the latter part of
August or the first few days of September. The fall crop does not
always fully mature before the frosts of November, but usually
furnishes a limited supply of young potatoes for the table. The
following additional remarks apply especially to the Salt River
and Colorado River valleys.

With the exception of possibly a month in summer and about
two months during winter, potatoes will germinate with more or
less promptness after being planted in fairly moist soil. The usual
planting season here is from the middle of January to the middle of
February. Tubers planted during January send up sprouts nearly
as rapidly as those planted later, but the young plants are apt to
be injured by frosts. Potatoes planted December 23, 1899, and
January 17, 1900, came up during February and were slightly
injured by frost that occurred February 24, when the mercury fell
to 26° at the ground, 29° in the government shelter, and 37° at the
Weather Bureau, no injurious frosts occurring during March of
that year. Potatoes planted January 9 and February 1, 1901, were
slightly injured March 13, when the minimum temperatures were
27 at the ground, 32° in the government shelter, and 37 at the
Weather Bureau. They continued growing until March 25, when
those planted in January had reached a height of six to eight inches
and those planted February 1, a height of two to four Inches. Upon
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the above date the larger ones were nearly all killed to the ground,
and the smaller ones considerably injured, the mercury falling to
26° at the ground, 30° in the government shelter, and 35° at the
Weather Bureau. Potatoes that were planted February 22, and were
just coming up, were very slightly injured.

During five years' observations potatoes planted during Febru-
ary have received no serious injury from frost,although some plants
have been slightly injured each year. During April, potatoes that
started in February or early March grow rapidly and early varieties
begin forming tubers. Thrifty growth continues throughout most
of May, if no unusually warm weather occurs. In 1902 an unsea-
sonably warm period occurred between May 6 and 10, the maximum
temperatures being 108° to 1'1Q° at the soil each clay, and 99° in the
government shelter, and the mean relative humidity but 20. Pota-
toes planted January 20 and February 4 that were blossoming were
considerably injured, and the crop was much lighter that year than
usual. vSome injury was also done May 12 and 13, 1903, when the
maximum temperatures in the government shelter were 102° and
106°, respectively.

The increasing heat and aridity of June hasten the maturity
or death of all potato tops, regardless of when they were planted or
what the variety may be. Only early varieties have sufficient time
to come to maturity before being overcome by the heat. The
varieties that are grown most successfully in the region are Early
Rose, Triumph, and Burpee's Extra Early. These varieties usually
mature about the middle of June, although a large share of the
•crop is often dug and marketed considerably earlier than this.
On account of the weather, the tubers deteriorate rapidly after
ripening, whether dug or left in the ground. For this reason, by
July 4 all the crop of the season is ordinarily consumed, except a
small amount that a few growers save as best they can for summer
planting.

From seed saved from the spring crop, a few potatoes are grown,
during autumn. They are planted during August or early Septem-
ber, and as a precaution against decay, are not cut. The sprouts
sent up are usually distinctly slender and the subsequent growth
is of the same character. As the cooler weather of autumn comes,
they grow somewhat more rapidly, and produce a small crop of
tubers. They do not usually have time for full maturity before the
frosts of late autumn. In 1899 they were partly killed December 2,
when the ground minimum temperature was 26°, in the government
shelter 32°, and at the weather Bureau 38°, and were entirely killed
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December 10, the minimum temperatures being 22° at the ground,
29° in the government shelter, and 34° at the Weather Bureau.
During 1903, they were killed December 4, when the minimum tem-
peratures were respectively, 25°, 34°, and 40° at the above points.

As the heat causes the keeping of potatoes through the summer
to be very difficult, the saving of a portion of the spring crop for
seed for planting the next winter is not attempted; and as the fall
crop is both very light and insufficiently matured, none of it is
-ordinarily used for seed about Phoenix Nearly all the seed used
for winter planting comes from the Pacific coast. Attempts have
been made at the farm to preserve seed from season to season, but
without satisfactory results. Attempts have also been made to
interest growers in neighboring mountain valleys to produce seed
for the warmer valleys, but the local demand near the former is so
great that these attempts have met with no better success. The
impracticability of preserving seed for succeeding plantings inter-
feres materially with experiments with this crop, and renders the
planting of varieties not grown near the region expensive.

PUMPKINS AND SQUASH

There is very little difference between the squash and the
pumpkin. Pumpkin is the name given to the golden-yellow, flat-
tened, ribbed types of the same species to which the summer squash
belongs. The stem of the pumpkin has no enlargement where it
joins the fruit, but many types of squash have.

The bush squashes do well in the southern districts planted in
the spring after danger of killing frosts. To take the place of the
Hubbard squash, which does not thrive in the warm districts, the
Cashaw should be grown, June or July being the best time for
planting.

In cool sections the Hubbard squash can and should be growa
to a greater extent, as there is good demand for it in our markets
Pike's Peak is a good squash of the Hubbard type* Squash can be
grown as a farming crop.

QUINCES

Quinces succeed in all parts of the State when provided with
sufficient water. They are never injured by the cold of winter and
it is very rare that their blossoms are killed by spring frosts. They
withstand admirably the heat of summer in the southern valleys
provided they are headed low and so pruned as to provide shade
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for the trunk. Quinces are especially resistant to alkali, but are
susceptible to codling moth to the same degree as pears and
apples. Were a market available, such as a jelly factory, large
areas of quinces might be grown at a good profit. While all varie-
ties do well, those which have done especially well at the Station
Farm are Champion, Orange, Smyrna, Rea's Mammoth, and Meech's
Prolific.

RADISHES

Radishes are easily grown during our cool season. The plant
will stand considerable frost. The red, turnip-shaped varieties
grow quickly but do not stay in good condition as long as the long
white radishes. If people would accept white radishes they would
find them of much better quality than the short, red kinds,and there
is more quantity to them. White Icicle is probably the best quality
of radish that grows. White Strausburg is another good long white
variety, which stands the heat better than most radishes. Early
scarlet Turnip is a good red variety. Winter radishes are grown
and stored like turnips.

RASPBERRIES

Raspberries produce well only in the cooj mountain valleys.
The red varieties are propagated by suckers, while the blacks are
propagated by tip layers. When the canes get "snaky" the tips
are inserted in moist soil, where they root by fall. With the red
varieties it is a problem to keep the canes from becoming too numer-
ous, and with both varieties the old canes should be removed after
fruiting, since a cane bears only once.

The loganberry, which resembles the raspberry and the black-
berry, succeeds a little better in the warm parts of the State, but is
not a good yielder. Cuthbert is the most popular red raspbeiry,
and Gregg is the most popular black.

RHUBARB

Rhubarb is a perennial plant which survives our hot summers
in the southern part of the State with great difficulty, but at the
higher elevations, especially in the northern sections, it thrives
and makes an excellent spring vegetable.

The culture of rhubarb is similar to that of asparagus. Either
seeds or plants are set out 4 by 4 feet, in very rich soil, fertilized TV ith
generous amounts of stable manure. The first year or two is used
to develop a good, strong, vigorous plant, which can stand having
its leaves removed. There is little choice in the few varieties offered.
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SHADE AND ORNAMENTAL TREES FOR PLANTING IN ARIZONA

Deciduous and evergreen trees listed below will succeed ordi-
narily in those sections of the State which fall within the altitude
limits given, the (X) indicating successful growth. These altitude
limits are necessarily arbitrary and have been chosen for con-
venience. A few of the tender evergreen species will be injured
with extraordinary freezes at the uppermost limits named, and a few
of the high mountain evergreen species may be found to grow with
cultivation at altitudes lower than those suggseted. For further
information concerning resistance of our cultivated trees to frost
and for detailed information relative to the cultivation of these
trees, see Timely Hints for Farmers, Nos. 62, 68, 79, 83, and 91.

DECIDUOUS SPECIES

Altitude limits
130-

2500 ft.
2500-

5000 ft
5000-

7000 ft.

Russian mulberry (Morus alba tartar it a)
Teas' weeping mulberry (Morus alba var.)
Honey locust (Gleditscia triacantJios)
Arizona walnut (Juglans major)
Osage orange; Bois d'arc (Toxylon pomifera)
Weeping willow (Salix babyjonica)
Arizona ash (Praxinus attenuata)
Umbrella tree (Melia azedarach)
Valley cottonwood (Populus MacDougali)
Arizona mesquite (Prosopis velutina)
Soapberry; Wild China berry (Sapindus Drummondii),..
Plumose tamarisk (Tamarixjuniperina)
Native box elder (Acerinterior)
Western hackberry (Celtis occidentalis)
Arizona sycamore (Platanus Wrightii) .
Black locust (Robinia Pseudbcacia) « . . .
American elm (Ulmus americana)
Bnglish elm (Ulmus campestris)
Russian oleaster (Elaeagtuts angustijolia var.)
Lonibardy poplar (Populous nigra italica)
Carolina poplar (Popvlus deltoidea)
Western cottonwood (Populus occidentalis)
White or silver poplar (Populus alba)
Bolley's poplar (Populus alba var. fiolleyana)
Black cottonwood (Populus acitminata)
American persimmon (Diospyrosvirginiana)
Kentucky coffee tree (Cymnocladvs dioica).............
Native canyon ash (Fraxinus velutina)

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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charine sorghums, also, when planted in rous and cultivated pro-
duce a fair quality of syrup Forage sorghums are quite easily
cured in this climate, but are often fed as they stand in the field.
The season during which their seed will germinate begins during
March, and continues until November. Seed does not germinate
promptly but the young plants grow thriftily until April of most
years. Little Is gained by planting before the daily maximum
temperatures rise to 85° or 90° F., and the minimum temperatures
are over 45C. They are uninjured by the warmest summer weather,
when they ordinarily make their best growth. They are all killed
when the mercury falls below 30° F., this usually occurring during
November. A good crop may be secured ordinarily by planting
any time from April to July. If the moisture supply is sufficient
tinder dry farming, the earlier planting is best, if it is not present
sufficiently to bring the crops up, the later planting is to be recom-
mended, for the summer rains usually begin then and will carry the
crop to maturity.

SPINACH

Spinach is the most popular plant grown for greens. It grows
with ease during the cool season if given enough water and a rich
soil. Mr. James Phillips, a market gardener at Globe, reports that
the best way to grow spinach under irrigation is to sow it broad-
cast in level borders and irrigate by flooding. The crowding causes
the plants to grow upright, which makes bunching much easier.
The soil must be very rich and free from weeds if this method is
successful.

Prickly, Winter and Bloomsdale are the popular varieties.

SQUASHES

Squashes can be grown quite readily in Arizona if suitable
varieties are used and they are planted at the right time of thv year.
Squashes are less sensitive to cold than melons and will germinate
earlier in the spring. The bush varieties will start during February,
and the remaining varieties will start nearly as early. As soon as
the frosts that usually occur in March cease, growth becomes more
rapid and continues until the hot weather of June. The bush
varieties come to maturity at this time and cease producing squashes.
The running varieties continue growing some longer, but growth is
seriously interfered with if not stopped entirely, by the heat of mid-
summer. The bush varieties have ample time to produce a fairly
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heavy crop, but few of the standard running kinds produce suffi-
ciently well to justify their culture. These running varieties do best
if planted during June or early July. The plants start \vell during
the weather of these months, continue growing through summer,
and produce a crop during autumn. The bush varieties will start
during July and August and produce squashes during autumn, but
do not grow as thriftily as during spring.

STRAWBERRIES

The strawberry is native to many of the high mountain regions
of Arizona. While improved varieties may be grown in such locali-
ties with comparative $ase, their culture becomes more and more
difficult with decrease in altitude, and in the hot dry valleys in the
southern part of the State it requires considerable skill to manage
the crop successfully. Consequently those who have this skill
usually secure a high percentage of profit from strawberry culture,
due to the very high prices obtainable.

The greatest difficulty is carrying the newly set plants through
the first summer. After becoming thoroughly established they do
fairly well. The first good crop that can be counted on if the plants
survive the first summer is during the spring of the second year
after planting.

Like alfalfa, strawberries, being perennials, are exposed to the
climatic conditions throughout the year. Unlike alfalfa, however,
they are very shallow-rooted, resembling in this respect the peren-
nial grasses. Strawberries are less sensitive to cold than alfalfa, but
are more sensitive to heat, resembling in this respect also the peren-
nial grasses. The vegetative parts of none of Che varieties of straw-
berries are entirely killed by any low temperatures that occur in
the region, and some of them produce some fruit throughout the
coldest weather. On the other hand, all varieties are more or less
injured by the heat of summer, only a few varieties withstanding
the summer conditions, and a large percentage of the varieties suc-
cumbing entirely to the heat of midsummer.

The varieties that have been experimented with most exten-
sively and which seem the most promising ones for the region, are
Arizona Everbearing, Michel's Early, Excelsior, Texas, and^ Lady
Thompson. The first variety mentioned has been grown in the
region for many years, and is claimed to have originated near
Phoenix. The second variety named has been grown here nearly
as long, and is now more extensively planted than any other. The
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last three named are newer varieties, and have been tested only a
few years in the valley, ;mostly at the Station Farm.

The period during which strawberry plants will grow if trans-
planted extends from the latter part of October to the first of April,
the month of February being the one during which they are trans-
planted with the best success. During the fall months, while it is possi-
ble to get most varieties to make a start, in many cases they die during
the latter part of fall or early winter. If transplanted during the
cold weather of December and early January, while they will not
start to grow for some time, the most of them will eventually make
a good growth. Those set during the latter part of January and
during February usually start to grow promptly, and their growth
is continuous until the hottest weather of summer. Those set after
February start to grow promptly, but usually do not get sufficiently
established before the hot weather of summer. Of the varieties
mentioned, Michel's Early makes the poorest giowth if transplanted
during the fall, and Excelsior usually the best. Texas and Ever-
bearing also make a fairly satisfactory start if transplanted during
the fall.

Michel's Early, set November 2, 1901, and supplied with plenty
of water, died within two weeks, and most of those set December 6
of the same year died within a month. Michel's Early set November
24, 1902, made a much better start and grew fairly well the next
spring. Plants of this variety set November 6, 1903, made a very
poor start and have not since grown satisfactorily, while plants
set December 2 became better established.

Arizona Everbearing, set March 12, 1900, started well, and
grew continuously until the hot weather of summer. Those not
mulched with straw all succumbed to the heat, while three-fourths
of those mulched with straw survived. Those set February 16, 1901,
grew well until the hot weather of summer, but few plants survived
the trying conditions of July and August. Plants of this variety
•set October 27, 1901, did not make a good start, those set November
24 of that year started better, but a large percentage died before the
end of winter. Those set February 12, 1902, started well and grew
continuously until injured by the heat of August, only a small
percentage surviving the summer.

Excelsior plants set December 2, 1901, started well, grew through.
most of the winter, and made excellent growth until the hottest
weather of the following summer, when a large percentage of them
succumbed to the heat. Only a small percentage of the plants of
this variety set October 27, 1902, made a good start, and some of
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those set November 24 of that year failed to start. Those that
became established lived through the winter, grew well the following
spring, and survived the heat of summer well. Excelsior plants
set February 15, 1903, started promptly, grew vigorously throughout
the spring, few of them dying until the early part of August. During
this month about 75 per cent of them succumbed to the heat. Plants
of this variety set upon several dates during October of the season
of 1903, started quite well and made a fairly good growth during
the fall. Plants set November 6 and December 1 started and
became quite well established.

Lady Thompson plants set December 2, 1901, started fairly well,
but did not become established and survive the winter well. The
majority of the plants of this variety set October 27,1902, failed to
start, but the majority of those set November 27 of that year became
well established, made a good growth the following spring, and
survived the following summer quite well

Only a small percentage of Texas plants set October 27, 1902,
s tarted and became established, but nearly all those set November
2 4 of that year became well established, made good growth the
following spring, and survived well the heat of the summer of 1903.
Plants of this variety set February 16, 1903, started well, became
well established, and made excellent groWth until the hot weather >
of August. During the latter month a few of them succumbed to
the heat, but most of them resumed growth when the cooler weather
of September came.

The plants of the different varieties mentioned produce fruit
at quite different times of the year in this region. The fruiting
period of the Arizona Everbearing is usually during April, May,
and June. While a few berries may be produced later in the summer
than mentioned, and a few are sometimes produced during autumn,
the amount is not sufficiently large to be marketed. The fruiting
period of the Michel is of about the same length, but begins some
earlier in the spring, extending from about the middle of March
to the first of June. The Excelsior begins blooming during October
ripens some fruit early in November, produces a considerable
quantity by the end of November, an/i, if the weather is not too
cold, produces a fair crop during December. Some fruit continues
to ripen throughout the cpldest weather of winter, during March
begins ripening in greater abundance, and continues to ripen through-
out spring until about the first of June. The Texas behaves simi-
larly in this climate. It does not produce as much fruit during the
winter but produces more during spring, the season during which
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it produces most abundantly extending from the first of April to
the first of June. The fruiting season of the Lady Thompson is a
little earlier than the Everbearing and not quite so early as that of
Michel or Excelsior, being much the same as that of Texas.

The blossoms are injured by temperatures below 30° at the
ground, but the young fruit endures temperatures as low as 24°at
the ground and 28° in the government shelter without injury;
and green fruit protected by the foliage endures temperatures sev-
eral degrees below this. The ripening fruit endures less cold,
being injured by temperatures below 25° at the ground. A good
picking was taken from Excelsior plants December 24, 1903,
although the mercury had fallen at the ground to from 22°to 26°dur-
ing ten nights of the month. Some green fruits well protected with
foliage survived January, 1904, the mercury falling to 14° at the
ground one night, 16° one night, 17° two nights, 18° one night,
and 19° three nights, and a few berries ripened during the early
part of the month.

SUDAN GRASS
Sudan grass belongs to the nonsaccharine sorghums and is well

adapted to Arizona conditions. It is very resistant to drought
and makes a very valuable forage crop for dry-farming. It responds
to moisture and can be grdwn luxuriantly in the irrigated valleys
of the State.

Sudan grass is closely related to Johnson grass. In fact, it is
difficult to distinguish one from the other without examining the
root system. Sudan has no underground stems and is an annual.
It will not become a weed pest as Johnson grass does in the irrigated
sections.

Sudan grass seed should be sown in the spring, as early as frost
will allow. Under dry farming, if the moisture is insufficient for
spring planting, planting should be done in July after the summer
rains begin.

Sudan can be planted in rows and cultivated like other grain
sorghums, or sown broadcast. When planted in rows, under dry
farming, seeding should be at the rate of 4 to 6 pounds per acre.
Broadcasted or drilled seed under irrigation should be at the rate
of 16 to 25 pounds per acre. It is best to plant in rows under dry-
farming conditions, Sudan grass is limited in its growth by cold
weather. Hot weather is favorable to its best development.

SWEET CLOVER

* Sweet clover can be grown in all parts of the State, but will be a
better economic crop for the dry-farming districts. Where irrigation
water is abundant alfalfa will prove far more profitable.
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The variety best adapted to forage production is the yellow
sveet clover. This is a biennial and should not be confused with
the annual, Melilotus indica, a common variety growing in many
parts of the State as a weed pest under the name of "sour clover.'*

Sweet clover should be sown in October or November on a well
prepared seed bed. It may be sown, like alfalfa, from September
to May. The best results, however, will be obtained by the fall
sowing. Especially is this true in the dry-farming sections, where
moisture conditions are more favorable at that time.

Sweet clover, being a biennial, can be but for hay the first
season, and harvested for the seed crop the second, after which it
dies. Sweet clover should be cut higher than"alfalfa, as the new
growth comes from the axils of the lower branches, and not from
a surface crown.

SWEET POTATOES

Sweet potatoes may be grown in southern Arizona at altitudes
of less than 4500 feet, where water is available. They should be
started in a hotbed in February, and the slips transplanted to the
field as soon as danger of frost is over. Sweet potatoes do best in
well fertilized sandy soils, and should be frequently irrigated. They
require a long growing season and the yield steadily increases until
frost. No serious pests have been observed, and experience has
shown the crop to be sure and profitable. The Large White and
the Georgia Yam are juicy sweet varieties producing heavily. The
White Vinele&s is an excellent market variety. Yellow Jersey, South-
ern Queen, Shanghai, and Nansemond have also produced satis-
factorily.

TOBACCO

This crop has not been tested thoroughly at the Station Farm,
or elsewhere in the region, but the indications are that it may be
grown successfully. A fair crop was secured the one season it was
tested, and a fairly good product obtained.

It can only be grown where irrigation is ample. The seed should
be sown early in a good cold frame where the little plants maybe
tended carefully. As soon as all danger of frost is past the plants
may be transplanted to the field.

TOMATOES

Like potatoes, tomatoes are sensitive to both heat and cold,
tfcotigh not quite as sensitive to either. Tomatoes differ from^pota-
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toes in living through the summer and producing two crops on the
same vines instead of requiring replanting.

Tomatoes are propagated in two ways in this region: (1) By
planting the seed in the usual way in protected seed-boxes and either
transplanting directly from these to the field or first transplanting
to other boxes or to pots, and (2) by planting the seed in hills where
the plants are to remain. As the latter method is the one that
has proven preferable at the Farm, and as it is in following this
method only that the seed and plants are exposed to outdoor con-
ditions from the first, it is the one that will be discussed most fully.
The principal advantages of planting the seed in hills outdoors are
that this method involves less labor, and usually results in the pro-
duction of an earlier and heavier crop. Though the seed may be
sown much earlier in protected seed-boxes than outdoors, the trans-
planting of the plants under our climatic conditions usually so checks
their growth and renders them susceptible to disease that they are
surpassed in growth and production by those planted in the field.

Tomato seed will germinate outdoors and the young plants start
and make continuous growth during most years from the middle of
February to the first of May. In 1899, seed planted in January
did not send up many plants until the end of February, but they
grew continuously thereafter, tomatoes maturing earlier than on
plants grown from seed planted in boxes January 3 and transplanted
April 10, Some seasons the young plants receive some injury from
frosts, but as a rule few young plants are killed, enduring a surprising
amount of cold if planted in the field. During the spring of 1900
the young plants from seed planted out February 10 were not
injured by cold. In 1901, about a fourth of the young plants from
seed planted February 14 were killed March 25, the minimum tem-
perature being 26° at the ground, 30° in the government shelter,
and 35° at the Weather Bureau. They had been uninjured by a
previous frost March 13 when the minimum temperatures were 27°
at the ground, 32° in the government shelter, and 37° at the Weather
Bureau. In the spring of 1902, tomatoes growing from seed that
had lain in the ground over winter were uninjured March 4, when
the minimum temperatures were, respectively, 27°» 38°, and 38° at
the above points; but were slightly injured March 26 when the
minimum temperatures were 30°, 33°, and 36°, respectively, at
tlie same points. During the spring of 1903 tomatoes were uninjured
outdoors, though March 19 the mercury fell to 27° at the ground,
13° in the government shelter, and 36° at the Weather Bureau,
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After the early part of April the weather is sufficiently warm
for tomatoes to begin making more rapid growth, and until the
first of June most varieties grow with increasing rapidity. As the
weather grows warmer, only the varieties with heavy foliage con-
tinue thrifty. All varieties with finely divided or thin foliage are
seriously injured by heat during June, and none of them produce
much fruit. Only the Dwarf Champion, and a few related varieties
with heavy foliage, can be counted on to produce a crop regularly.

Fruit begins ripening during the latter part of June and increases
in quantity until the middle of July. The vines continue to make
some growth and to ripen fruit until about the middle of August.
While they continue blossoming some through the summer, no
fruit is ordinarily set after the middle part of July. Hence, none
ordinarily ripens during the latter part of August, or during Sep-
tember. As the weather becomes cooler during the latter month,
fruit again begins to set. It begins ripening during the latter part
of October, the total amount of the crop depending upon the earli-
ness of the fall frosts. The vines are usually killed during the latter
part of November or the early part of December. In 1899, they
were killed December 10, and in 1900 not until December 27. In
1901 they were slightly injured December 8, when the minimum
temperatures were 27° at the ground, 31° in the government shelter,
and 36° at the Weather Bureau, and were nearly killed the next
morning, when the minimum temperatures were, respectively, 25°,
28°, and 33° at these points. In 1902, they were slightly injured
November 16, when the minimum temperatures were 31° at the
ground, 35° in the government shelter, and 43° at the Weather
Bureau, were considerably injured November 26, when the minmium
temperatures were, respectively, 29°, 32°, and 34° at these points;
were partially killed November 28, when the minimum temperatures
were 27°, 30°, and 34°; and were killed December 3, when the mer-
cury fell to 24°, 28°, and 33° at the above points. During 1903 they
were killed December 5, when the record showed minimum tem-
peratures of 25° at the ground, 30° in the government shelter, and
35° at the Weather Bureau.

By comparing the records of spring and fall frosts it will be
seen that young tomato plants endure quite as low temperatures
as mature ones, and in some cases were uninjured by lower tern-
peratures than seriously injured full-grown vines. In the fall, fresh
growth is usually injured less than older growth, indicating that
more vigorous action on the part of the plant renders it less suscepti-
ble to the effects of frost.
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Tomato Insects and Diseases—The most serious disease which
affects the tomato in this country is a wilt which may attack the
plant in almost any stage The sap wood of the plant is clogged
near the ground, this being indicated by a tan colored area in the
sap\\ood. The plant shows slight indications of disease until it
\\illh, and dies Little is known of this disease. Transplanted plants
seem to be affected more than plants grown in place. The late-
planted plants seem to be attacked less than early planted ones.
Rotation may do some good, but there is no remedy known. Blight
may attack the vines. This can be controlled by spraying the vines
with Bordeaux mixture, made at the rate of 4 pounds of bluestone,
4 pounds of lime, and 50 gallons of water. This is a preventive, and
not a cure for diseased vines.

Blossom end rot seems to be caused by an irregular \\ater supply,
but this is not proven.

Few insects trouble tomatoes. Cut \\orms may kill a good
man> young plants, but poison bran mash will control these. The
"tomato worm," which attacks corn and cotton is widely distrib-
uted and may do damage. There is no satisfactory remedy.

TURNIPS

Turnips of all varieties are easily grown in almost any part of
Arizona. In the mountains they are grown in the summer and
in the hot southern valleys in the fall, winter and spring. The seed
will germinate in the southern valleys at any time from August
to the succeeding May, in most cases germinating quickly during
the warmest weather of this period and slowly during the coolest,
During both the warmest and the coldest weather also, the young
plants are apt to be injured, though injury by cold is less frequent
and less severe than injury by heat. Well established plants are
not severely injured by cold.

All varieties do very well, including the rutabagas, which require
a lower temperature for germination than turnips.

VELVET BEANS

Velvet beans, which are reported to grow so luxuriantly and to be
so valuable as a forage and green-manuring crop in some portions
of the South, have not thus far proved valuable for this region, the
aridity of the atmosphere probably being too great tor their suc-
cessful culture.
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WALNUTS

The Arizona walnut (Juglans major), native in canyons and river
valleys in parts of Arizona, is grown to some extent as a shade and
ornamental tree. It appears one of the hardiest and best adapted
of all our deciduous trees. The Persian, or so-called English walnut,
which is grown quite extensively in parts of California, succeeds
well in valley soils in Arizona with abundant irrigation, when grafted
on the native walnut stock. On its own roots, however, and usual-
ly on the roots of the California black walnut, the English walnut
has not been a success. There is a number of fine large English
walnut trees grafted on Arizona walnut stock in the Upper Gila
Valley, some of which have borne regularly for 15 years or more. A
few thrifty English walnut trees also are growing about Tucson.
Mr. C. R. Biederman's work in grafting and growing French,
German, and English walnuts has so much of promise for the future
of the walnut industry in the Southwest that the Experiment
Station was led to issue Bulletin No. 76, " Walnut Growing in
Arizona/* This describes in full Mr. Biederman's methods of graft-
ing and discusses the possibilities of commercial walnut growing
in Arizona. By virtue of their late blooming habits and dense
foliage, French walnuts appear best adapted to our climatic con-
ditions. Some of the more promising of these are the Pranquette and
the Marquette.

WATERMELONS

Watermelons of prime quality are easily grown at the lower
altitudes and in the valleys throughout central and southern Ari-
zona. The period during which melon seed germinates extends
from March (the time in the month depending on the season)
until October. Most of the early varieties germinate earlier in
March than the later ones, the Augusta starting the earliest of any
tested at the Farm, but no varieties make much growth until the
mercury ceases to fall below freezing at the ground. Seed planted
before the latter part of March germinates very slowly and during
the early stages the young plants are sometimes injured by frost
and usually show little promise of giving better results than those
planted later; but the first planted are ordinarily the first to
produce ripe melons. Those planted during the early part of
April ordinarily grow without interruption by cold, but usually
ripen their melons a week or so later than those planted in March.
During the warm weather of May and June, while the maximum
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temperatures range from 90° to 105°, growth is rapid, the first
melons ripening usually at the Farm during the last week of the
latter month, but occasionally as early as June 20.

If the vines are supplied with sufficient water, the melons pro-
duced are of prime quality until about the last of July, but from
then on are apt to deteriorate, the early varieties first, and the
later varieties later. By the middle of August the intense heat
causes such early varieties as Augusta to be unfit for market, and
a little later the Florida Favorite becomes affected by the heat.
During the warm weather of August only the latest varieties or late-
planted earlier \aiieties produce melons of good quality. If sup-
plied with plenty of water the vines continue growth throughout
the summer, and will produce melons of good quality during Sep-
tember and October, especially if they are cut back and the soil
between the rows cultivated and refurrowed.

As seed germinates promptly, and young plants grow thriftily
throughout the summer, plantings for the production of fall melons
may be made during June and early July. The vines from seed
planted at this time grow rapidly through August and September,
producing ripe melons in abundance during the latter month. As
the cooler weather of October comes, growth and ripening are
very slow, and during November or the early part of December
the vines are killed by frosts. In 1899 they were killed December
1, the minimum temperatures at the ground being 28°, in the gov-
ernment shelter 32°, and on the building of the Phoenix Weather
Bureau, 39°. In 1900, with the occurrence of the above temper-
atures October 28, they were only partially killed, not being en-
tirely killed until December 3, when the mercury fell to 28° at the
ground, to 32° in the government shelter, and to 35° at the Weather
Bureau. In 1901, they were not injured by frost until December
8 and 9, the mercury falling to 25° at the ground upon the latter
date. In 1902, they were killed November 26 and 27, the minimum
temperature the latter night being 27° at the ground. In 1903,
they were not killed until December 4, the minimum temperature
being 25° at the ground, 34° in the government shelter, and 40° at
the Weather Bureau This last record furnishes an illustration of
the fact that plants may be injured or killed when the thermometer
in the government shelter, 5 feet from the ground, does not register
a freezing temperature, and when the minimum temperature re-
corded at the Weather Bureau is many degrees above freezing.

The varieties be^ adapted to th« southern valleys, as deter-
mined by extensive tests at the Station Farm are Augusta, Florida
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Favorite, vSweetheart, Rattlesnake, Fordhook First, Blue Gem, and
Kleckley Sweets. The Chilean is an excellent late variety.

WHEAT

(See undej Grains)

RECAPITULATION

From the foregoing discussion of the leading crops of the region
and the effects of the weather on them, it will be seen that a larger
number endure the low temperatures that occur than endure well
the high ones, a condition the opposite of that existing in the north-
ern portion of the country. Instead of crops being grown between
two winters, as is the case in the North, the most of them are grown
between two summers, the number that grow through the summer
here being about the same as live through the winter in the North.

Wheat, barley, oats, rye, peas, flax, canaigre, beets, alfalfa,
clovers, lupins, vetches, cabbage, cauliflower, lettuce, spinach,
carrots, turnips, radishes, onions, strawberries, olives, dates, oranges,
lemons, pomelos, tangerines, loquats, and Eucalypts remain green
throughout the winter, and make more or less growth. Of these the
small grains, flax, canaigre, beets, clovers, cabbage, cauliflower,
lettuce, spinach, carrots, turnips, radishes, onions, olives, and some
species of Eucalypts are injured by the lower temperatures of winter.

Besides those that grow through winter, beans, Indian corn,
potatoes, and bush squashes grow only between the coolest weather
of winter and the hot weather of summer, these being, like those
listed above, sensitive to heat, but also sensitive to extreme cold.

The crops keeping green through summer are the grain and
forage sorghums, millet, cowpeas, peanuts, broom-corn, tobacco,
cotton, alfalfa, tomatoes, melons, pumpkins, squashes, some varieties
of beans, celery, strawberries, mulberries, persimmons, grapes, figs,
plums, nectarines, peaches, apricots, almonds, apples, pears, quinces,
walnuts, olives, dates, oranges, lemons, pomelos, pomegranates,
loquats, cottonwoods, ashes', and Eucalypts.

Of the above, the following grow thriftily throughout the hot
weather of midsummer: Grain and forage sorghums, cowpeas,
tobacco, cotton, olives, dates, and some species of Eucalypts.
Of these the date is the one th£t seems to enjoy the summer condi-
tions best.

The crops liable to be injured by spring frosts are corn, potatoes,
tomatoes, beans> grapes, peaches, apricots, almonds. The crops that
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are usually injured by autumn frosts are corn, sorghums, beans, cow-
peas, cotton, potatoes, and tomatoes. Those liable to injury by the
low temperatures of winter are peas, alfalfa, lettuce, strawberries,
dates, oranges, lemons, pomelos, and Eucalypts.

The crops that are killejd or brought to maturity by the heat of
summer are small grains, clovers, Indian corn, flax, bush beans,
potatoes, summer squashes, cabbage, cauliflower, lettuce, spinach
turnips, radishes, onions, rhubarb, raspberries, currants, and goose
berries. In addition to the above the following are checked in their
growth by the summer heat: Beets, alfalfa, tomatoes, melons,
cucumbers, squashes, pumpkins, asparagus, strawberries, black-
berries, deciduous fruits, citrus fruits, and Eucalypts.

WHAT MAY BE PI/ANTED AND WHAT MATURES EACH
MONTH

Believing that information as to what may be planted each
month with hope of success and what commonly matures each
month in the Salt River Valley, will be of value, especially to new
settlers, the following classified statement is inserted. In parts of
southern Arizona having a cooler climate, planting is done later in
the spring and earlier in the summer; and in the vicinity of the
Colorado, planting takes place earlier in the winter and somewhat
later in summer. In the first paragraph under each month is
given the list of the crops that may be planted, and in the second
paragraph those that mature or reach a stage suitable for use.

It will be seen from what follows that the time for planting
the largest number of crops is during January, February, and Sep-
tember, and that the greatest number of crops mature during May,
June, October, and November. During May and December com-
paratively few crops are planted, and January and February are
the months during which comparatively few crops mature.

JANUARY
Planted: Wheat, barley, oats, alfalfa, peas, beets, potatoes,

cabbage plants, carrots, lettuce, spinach, turnips, radishes, aspar-
agus seed and roots, onion sets, strawberries, blackberries, grape
cuttings and plants, deciduous fruit trees, date seed.

Mature: Cauliflower, lettucei, spinach, table beets, turnips,
radishes, oranges, and pomelos.

FEBRUARY

Planted- Wheat, barley, alfalfa, Indian corn, peas, beets, to-
bacco, potatoes, tomato seed, bush squashes, lettuce, spinach, tur-
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nips, radishes, onion sets, celery seed, asparagus plants, cabbage-
plants, strawberries, blackberries, deciduous fruit trees, citric
fruits, olives, date seed

Mature: Cauliflower, cabbage, lettuce, spinach, table beets, tur-
nips, radishes.

M\RCH

Planted: Indian corn, grass seed, cotton, beans, peanuts, melons,
cucumbers, squashes, pumpkins, citrus fruits, olives, Eucalypts

Mature: Cauliflower, cabbage, lettuce, spinach, beets, turnips
radishes, carrots, green onions, asparagus, strawberries.

APRIL

Planted. Gram sorghums and broom corn, grass seeds, cowpeas,
peanuts, cotton, date plants, Eucalypts.

Mature: Gram hay, alfalfa, green peas, cabbage, lettuce, spinach,
table beets, carrots, turnips, radishes, green onions, asparagus,
strawberries, mulberries

MAY

Planted: Grain sorghums and broom corn, cowpeas, date plants
Mature: Wheat, barley, oats, alfalfa, table corn, peas, potatoes,

bush squashes, string beans, cabbage, lettuce, table beets, carrots,
turnips, asparagus, strawberries, blackberries, plums, apricots,
peaches.

JUNK

Planted: Grain sorghums and broom corn, cowpeas, melons,
squashes, pumpkins, date plants.

Mature- Alfalfa, Indian corn, potatoes, tomatoes, melons, cu-
cumbers, bush squashes, beans, beets, carrots, onions, strawberries,
blackberries, figs, plums, peaches, apricots, apples.

JULY

Planted: Indian corn and grain sorghums, millet, cowpeas, mel-
ons, squashes, pumpkins, date plants.

Mature: Cowpeas, sugar beets, alfalfa, tomatoes, melons, cu-
cumbers, grapes, figs, plums, peaches, apples, pears.

AUGUST

Planted: Peas, beets, beans, cowpeas, millet, potatoes, cabbage
and cauliflower seed, carrots, celery plants, cucumbers, lettuce
Eucalypts.
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Mature Grain and forage sorghums, sugar beets, cowpeas, to-
matoes, melons, grapes, figs, plums, peaches, apples, pears, almonds.

SEPTEMBER

Planted: Wheat, barley, oats, grass seeds, peas, beans, potatoes,
beets, cabbage and cauliflower seed and plants, celery plants, let-
tuce, spinach, radishes, beets, carrots, turnips, onion seed.

Mature: Grain and forage sorghums and broom corn, cowpeas,
peanuts, ootton, melons, grapes, plums, peaches, apples, pears,
dates, pomegianates.

OCTOBER

Planted: Small grains, grass seeds, alfalfa, clovers, peas, beets,
cabbage seed and plants, cauliflower plants, onion seed, carrots,
radishes, turnips, lettuce, spinach.

Mature: Cowpeas, cotton, grain and forage sorghums and broom
corn, millet, alfalfa, tomatoes, melons, cucumbers, squashes,
pumpkins, string beans, peanut^, grapes, plums, peaches, apples,
quinces, pears, dates, pomegranates.

NOVEMBER

Planted: Small grains, alfalfa, clovers, peas, cabbage plants, rad-
ishes, beets, turnips, lettuce, spinadi, strawberries, date seed.

Mature. Grain and forage sorghums, cowpeas, alfalfa, potatoes,
tomatoes, pumpkins, squashes, peas, beans, lettuce, spinach, table,
beets, turnips, radishes, celery, strawberries, grapes, peaches, apples,
pears, quinces, olives, dates, oranges, pomelos, pomegranates

DECEMBER

Planted: Small grains, peas, radishes, strawberries, date seed
Mature: Lettuce, spinach, table beets, turnips, radishes, celery,

strawberries, apples, pears, olives, dates, oranges, pomelos.

WHEN EACH CROP MAY BE PLANTED AND WHEN IT

MATURES

For the further convenience of those desiring information con-
cerning the planting of crops, the proper time for planting each
and the time when each usually matures in the vicinity of Phoenix,
are given. Our seasons are so different from those in most portions
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of the country that those unfamiliar with the region are naturally
apt to become somewhat confused as to the proper time tor planting
the great variety of crops that can be grown in the region. The
times given are those when experience has shown that each crop
should be planted in order to secure the best results The time of
maturity given is that when each crop reaches the stage when it is
most suitable for the use for which it was planted In the case of
many vegetables this is while the plant is still in a green immature
state; and in the case of such a fruit as pears it is some time after,
not only the cessation of growth on the part of the tree, but of the
removal of the fruit itself.

ALFALFA

Planted: September 20 to November 10; January and February.
Mature: April 15 to August 15, October 15 to November 15.

ALMONDS

Planted: January and February
Mature: July and August.

APPLES

Planted: January and February
Mature: June 15 to December.

APRICOTS

Planted. January and February
Mature: May 10 to June 20.

ASPARAGUS

Planted: January to March, October and November,
Mature: March and April of third year, and after.

BARLEY

Planted: September to March 1.
Mature: April and May.

BEANS

Planted: March and first half of April; August 15 to Septem-
ber 15.

Mature: May 15 to June 15; October 20 to November 15.
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BEETS, TABLE

Planted: January to March 15; September and October.
Mature: January to July; October to December.

BEETS, SUGAR

Planted: January 15 to end of February; September 20 to Octo
ber 10.

Mature: July and August; March,

BLACKBERRIES

Planted: January and February.
Mature: May and June of second year.

BROOM CORN

Planted: April to July.
Mature: September to November.

CABBAGE

Seed planted: August 15 to November.
Plants set: January and February; September 15 to October 20.
Mature: February to June.

CARROTS

Planted: January and February; August 20 to October 15.
Mature. January to July; November and December.

CAULIFLOWER

Seed planted: August and September.
Plants set: September and October.
Mature: January to April.

CELERY

Seeds planted: January to March.
Plants set: August 15 to October 15.
Mature: November and December.

CLOVER, "SOUR11

Planted: October 15 to November 20-
Mature: March.

CORN, EGYPTIAN

Planted: April 15 to July 15.
Mature: September and October.
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CORN, INDIAN

Planted: February 20 to March 15; July 10 to August 5.
Mature: May 15 to June 15; October and November.

CORN, KAFIR

Planted: April, May, and June.
Mature: September and October.

COTTON

Planted: March and April.
Mature: September to December.

COWPEAS

Planted: April to August.
Mature: August to November.

CUCUMBERS

Planted: March and April; June and July.
Mature: June and July; September and October.

DATES
Seed planted: All seasons.
Plants set: April to August.
Fruit Mature: September to January.

EUCALYPTS

Seed planted: August to January.
Plants set: March, April, and August.

FETERITA

Planted: April to July.
Mature: July to October.

FIGS

Planted: January and February.
Mature: June and July.

GRAPES

Planted: January and February.
Mature: July 10 to December.

GRASSES

Brome, blue, and orchard grasses.



116 BULLETIN 78

Planted: September to May.
Bermuda and Johnson grasses.
Planted: April to October.

LETTUCE

Planted: January, February, September, and October,
Mature: January to May.

MELONS

Planted: March and June.
Mature: June 20 to November,

Planted: August.
Mature: October.

MILO MAIZE
Planted. April to July.
Mature: July to October.

OATS

Planted October to December.
Mature: April and May.

OLIVES

Planted. February and March.
Mature: October to January.

ONIONS

Seed planted. September 15 to October 15.
Sets planted: November to February.
Green onions: February to April.
Mature. June and July.

ORANGES

Planted: February and March.
Mature: November to January.

PEACHES

Planted: January and February.
Mature: May 25 to November.

PEANUTS
Planted: March.
Mature: September and October.
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PEARS

Planted: January and February.
Mature: July to January.

PEAS

Planted: January and February, August 20 to November 20.
Mature: April, May, and November.

PLUMS

Planted: January and February.
Mature: May 10 to October.

POMEGRANATES

Planted: January and February.
Mature' October and November.

POMELOS

Planted: February and March
Mature: November to January

POTATOES

Planted: January 15 to February 15; and August 20 to Septem-
ber 10.

Mature: May 20 to June 15, November.

PUMPKINS
Planted: March and June.
Mature: July and October

QUINCES

Planted: January and February.
Mature: October.

RADISHES

Planted: January to March, August to October.
Mature: January to August, October to December.

SHALLU

Planted. April, May, June.
Mature. August to October.

SORGHUM

Planted, May and June.
Mature: September to November.
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SPINACH

Planted- January, September, and October.
Mature: November to May.

SQUASHES

Planted March, June, and August.
Mature: May, June, and October.

STRAWBERRIES

Planted- November 20 to February 20.
Mature. March to July, December.

SWEET POTATOES

Planted: March to May.
Mature September to November.

TOMATOES

Planted: February and March.
Mature: June 20 to August, and October 20 to December.

TURNIPS

Planted: January, February, August, September, and October,
Mature: October to May.

WHEAT

Planted: September to March.
Mature: April to June.

In using the above tables due allowance in time should be made
for other parts of the State than Salt River Valley, to which they
particularly apply. In the Colorado Valley, near sea level, for
instance, limiting temperatures both of heat and frost are two to
four weeks earlier in the spring and about two weeks later in the fall.
Akt higher elevations limiting temperatures occur correspondingly
later in the spring and earlier in the fall.


