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THE RELATION OF WEATHER TO CROPS AND
VARIETIES ADAPTED TO ARIZONA
CONDITIONS.
Be%ng a Reviston of Part III of Bulletin 48, Re
laHon of Weathei to Crops, by A J. McClatchie
By J

Ehot Coit

INTRODUCTION
In the following pages the aim is not only to record and
discuss the observations made during the past ten years upon the
relation of weather to crops, but to indicate as far as possible
those varieties which have been shown by popular experience
as well as by Station test to succeed best in the region. The
large number of inquiries received concerning crops adapted to
the region indicates the need of keeping up to date our printed
information on this subject As new settlers are continually
coming into the country, and as the indications are that large
numbers will come in the future, a publication giving such general information will undoubtedly be useful
This publication is in substance a revision of Bulletin 48, by
Professor A. J. McClatchie. The arrangement and a few of the
statements and conclusions have been changed somewhat in or
der to make them accord more fully with the facts brought out
by an additional five years of observation. By far the greatest
change, however, has been the interpolation of a large amount
of information in regard to the adaptation of different varieties
to different parts of the Territory. This information has been
secured not only from records which have been accumulating
at the Station Farm but from personal visits to and circular
letters sent out to many farmers in all parts of the Territory
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The total amount of agricultural products that Arizona will
yield is limited principally by the quantity of water available
for irrigation, the area of arable land being far in excess of the
acreage for which there is a water supply. The nature of these
agricultural products is determined largely by the climate of
the region. The relation of the water supply to crops and crop
production is discussed in Bulletins 41 and 43. The relation
of crops to climate together with the weather records may be
found in parts I and II of Bulletin 48. In this Bulletin the re'lation of weather to crops will be discussed and additional
information given in regard to the varieties best adapted
to the climatic, weather, and soil conditions here.
EFFECTS OF WEATHER ON DIFFERENT CROPS.
METHOD OF KEEPING WEATHER RECORDS.

For several years a record has been kept at the Station
Farm of the temperatures registered by maximum and min~
imum thermometers 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 sunshine, 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 ten feet above. For a year and a half
three self-registering thermometers have been located' under
ground upon a movable frame standing in a small shaft,
one instrument being located five feet below the surface,
one ten feet below, and one fifteen 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 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.
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The records kept from the instruments located in the
government shelter and from the set located on the post at
five 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 fifty 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 five feet from the
ground.
The work has also included keeping an evaporation record,
and carefully noting the effects of the weather on the vari
ous crops of the farm.
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 SDII, especially differences in the
amount of alkali present, cause more or less marked differences
in the ability 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 considerably 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.
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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. Crops affect considerably the temperatures about and among them. Through
the cooling effects of evaporation and radiation combined, the
temperature becomes lower 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 hot days than thermometers situated outside of their foliage 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 class behave similarly during the cooler portion
of the year. The seed of a very few crops germinales 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 t^old 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.
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Most deciduous perennials grow during one portion of the year
only, while most evergreen perennials make fresh growth during
two distinct periods of the year, remaining dormant or getting
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 sjlid
substance that intercepts the sun's rays becomes heated thereby
to a greater or less degree. A shade'd object does not become as
warm as one exposed to the direct rays of the sun in 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 soil and of objects in
direct sunshine and of soil and of objects in shade is considerably
greater than the difference between the temperature of the atmosphere over or about the exposed objects and that over or
about the shaded objects. Shutting off or admitting 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 deciduous trees in their leafless
condition, and causing some of them to bloom so early some
years as to receive injuiy 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.
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Occasional injury to the leaves may occur, but injury to the stem
is far more serious. Moreover, 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
tree trunks from which very little evaporation is taking place.
Hence plants with heavy foliage that 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. Protection to stems 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.
General Effects of Aridity and of 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.
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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 thfat
season. 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 crops; and
then only shallow-rooted ones are much benefited, msince 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 twenty to fifty 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 —
temperature, 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.
VARIETIES.
.4 Look info 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 has been carried on for a number of
years, or it comes into existence by chance—by fortuitous
variation as the scientist would say. hi 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
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preserved and propagated because it has developed and displays
some new and valuable characteristic 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 instances 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 has gone on simultaneously with
the development 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 Southwest as elsewhere. Two reasons may
be given to account for this state of affairs. In the first place
the climate 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 comparatively 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 EverSearing Strawberry) have been produced in the region.
Whether they are intentionally produced or accidentally discovered they will be preserved and propagated for the sake of
original values displayed under Arizona conditions and not because" they mayjmve a high color when grown in California or
a fine flavor when grown in Michigan.
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THE CROPvS OF ARIZONA.
(Arranged Alphabetically)
ALFALFA.

Alfalfa has been for many }ears and probably will continue
to be the leading crop of Arizona It succeeds admirably in all
parts of the Territory where suitable soil and sufficient water are
available. When supplied with plenty of water, it grows
luxuriantly during the spring, early summer, and earlv fall.
During the cool weather of late fall and winter and the hot weather of mid-summer its growth is checked. The short winter
growrth furnishes considerable pasturage. The short growth of
summer is often cut for seed. It is usually cut two to five times
for hay :md pastured the remainder of the year, the yield of
hav being three to six tons per acre. It is sown during early
fall or early spring, and may be cut the following season.
In the southern valleys, alfalfa seed wrill germinate any
time from about the middle of September until the middle of
May. During the remainder of the year, wThile the maximum
temperatures are most of the time above 100, seed will not germinate. If sown during September, it germinates as soon as the
mercury ceases to rise above 105 in the shade during the day,
and begins falling below about 60 at night. If sown during the
latter part of September, or during October, it germinates very
quickly, and begins making rapid growth, by the end of fall
usually having attained a height of four to six inches. The
earlier it is sown after the latter part of September, the greater
the growth that will be made before being checked by the cool
weather of late autumn. Seed, however, will germinate satisfactorily and make a sufficient start to endure the. cold of winter
if sown an}' time before the middle of November. If sown
after the latter date, the young plants are apt to be killed or
seriously injured by frost. It is possible, however, to get a stand
of alfalfa at any time during the winter," especially if advantage
is taken* of a warmer period. The young plants may be killed
to the ground, but the roots are seldom killed. After about the
middle of January, seed usually germinates promptly when sown,
and the young plants are in comparatively little danger of being
injured by frost. Seed sown during the early part of February
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is almost sure to give very satisfactory results, and it may be sown
to advantage as late as the first of March If sown after the latter
date, the young plants are apt to be choked by weeds, and do
not have sufficient time to get properly established before the
heat of summer. After the first season, however, the plants
having become thoroughly established, will survive all the heat
of the region. Rapid growth continues until about the first of
July, when it is checked by the increasing heat During July
and August growth is comparatively slow, and only a light crop
of hay is produced. With the return of cooler weather in September, rapid growth is again resumed and continues until the
cool weather of November. The amount of injury that is done
to alfalfa during the winter depends upon the stage of its growth
when & heavy frost occurs
At the Station Farm, during 1899, the growing parts of alfalfa were injured considerably December 3, the minimum temperatures being 26 at the ground, 32 in the government shelter,
and 35 at the Weather Bureau.
December 10 more injury
was done than on the preceding date, the minimum temperatures being respectively 22, 29, and 34 at the above points. The
minimum temperature, however, among the alfalfa itself on this
date was 17. On the 14th of December, growing alfalfa that
had escaped the previous frosts was killed to the ground, the
minimum temperatures being 14, 23, and 28 respectively at the
above points. Subsequent warm weather started fresh growth
that was badly injured February 9, when the mercury fell to
20 at the ground, 24 in the government shelter, and 29 at the
Weather Bureau.
It was again slightly injured February 24,
when the minirrnarn temperatures were respectively 26, 29, and
37 at the above points. In the alfalfa itself, however, the minimum temperature was 20.
The weather is commonly favorable for the making of alfalfa hay, the time of cutting coming as it does during portions
of the year when there is little or no rain. The first cutting is
usually made during the last half of April or the early part of
May, the date depending jiot only upon the weather, but upon
how closely and how late the field was pastured during the
winter. The second cutting is usually made during the latter
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part of May or the early part of June, and a third cutting about
a month later, if sufficient water to produce a growth has been
available. During all this time the weather is ordinarily warm
and dry. During May and June hay cut in the earlv part of the
day can be raked into windrows before the end of the day.
Whatever time of the day it is cut, it is usually raked within
twenty-four hours during May, June, and July, and is usually
put into shocks within forty-eight hours. In some cases it is
baled or stacked directly from the windrows, within two days
after cutting Rarely is hay injured by rain during any part of
the year. The fall cutting of alfalfa is usually made during the
latter part of October.
Alfalfa is not seriously troubled with pests or diseases The
two principal enemies are gophers, which may be drowned,
trapped, or poisoned, and root-rot, concerning the prevention
of which we know little at present. While certain South
American and Old World varieties of alfalfa have made
a good showing at the Station Farm, the tests have not
as yet been completed. At present the common alfalfa of the
region is the variety generally planted.
ALMONDS.

Almonds have been grown fairly successfully and profitably
especially when planted in large orchards where the artificial
protection of the bloom from spring frosts by smudging is practicable. Some varieties bloom during early February while
other varieties bloom several weeks later. The sharp frosts
of mid-winter an.d 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. Bull. 33) -has caused the profit from
almond culture to be very uncertain. Red spiders sometimes
cause injury to the leaves and birds often appropriate the nuts
from isolated trees. Among varieties perhaps the I. X. L. is
the surest bearer while the Nonpareil does well and is of very
high quality. Commercial, California Paper Shell, Ne Plus
Ultra, and other varieties are also planted.
APPLES.

Apples thrive in most parts of northern, central, and southeastern Arizona at elevations exceeding 2,500 feet and where
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sufficient watei is available. In the Verde and upper Gila
valleys especially, apples attain a ven high color and quality.
Conditions favorable to the production of apples are also found
in southwestern Cochise county. In the hot valleys of the Salt,
lower Gila, and Colorado rivers the summers are too hot for
the best development of apples. A few apples are grown in
these valleys for home use and local markets, but they are-mostly
small and inferior in quality. The yield also is low and apple
culture in these last-named regions is rarely attended with a
money profit. The trees are as a rule short lived, the trunks
being apt to become sunburned on the south and southwest sides,
and the trees sooner or later succumb to the effects of the heat.
Most varieties do not live over ten years, a few that are better
adapted to the climate living twelve to sixteen years.
The codling moth is pretty well distributed over the irrigated areas of Arizona, and it must be persistently and intelligently fought if apples free from worms are to be produced. In
parts of the Territory a form of root-rot attacks apple trees
causing considerable loss. The varieties best suited to the typical apple-growing sections are: For early summer; Early Harvest, Red June, Red Astrachan, Maiden's Blush. For fall and
winter; Arkansas Black, Gano, Ben Davis, Mammoth Black
Twig, Willow Twig, Lauver, York Imperial, Newton Pippin,
and others. The varieties succeeding best in the hot valleys
are: Gravenstein, Red June, Red Astrachan, Yellow Bellflower, Black Ben Davis, and White Winter Pearmain.
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 the
frosts of spring, or the heat of summer, compared with apples and
plums, being long-lived and thoroughly at home in the region.
During some springs some injury is done by frosts, but a fairly
heavy crop usually sets. They ripen at a time of year when the
relative humidity is at its.lowest and the danger of showers the
least, consequently the process of drying the fruit is quickly and
safely performed.
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At high elevations where the danger of late spring frosts is
greater, the apricot crop is more uncertain. All varieties of apricots succeed but the two most valuable and profitable varieties are
Royal and Newcastle. Apricots are remarkably free from pests
and diseases, of which no very serious ones have been observed
or reported up to the present time, with the exception of a very
few isolated cases of crown gall.
ASPARAGUS.

Asparagus is quite easily grown in Arizona and is worthy of
a much larger area than is now occupied by it. It makes most of
its growth during spring, lying dormant during late summer,
fall, and winter In the hot valleys, the rust (that great enemy
of asparagus) is not in evidence, and the asparagus beetle is not
known as yet to have gained a foothold. Conover's Colossal
and Palmetto are the chief varieties raised.
BANANAS.

Bananas are native to the very moist tropics, hence are not
at all at home in the dry air and soil of Arizona.
For purposes
of ornament and curiosity 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 will
have cost far more than their market value. Musa sapientum
has produced good fruit at the Station Farm while Musa Cavendishii failed entirely.
BARLEY.

(See under Grains)
BEANS.

Beans are sensitive to extreme heat as well as to cold. They
are planted during March and the early part of April for
a spring and early summer crop, and during the latter
part of August and the early part of September for a fall crop.
Bush beans are all killed or brought to maturity by the heat of
summer, none of them continuing growth later than May.
Running beans which form a considerable amount of vines may
continue to grow fairly well throughout the summer. The
varieties which have succeeded best at the Station Farm are Long
Yellow Six Weeks and Pink.
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BEETS.

All kinds of beets thrive in the region. Garden beets may
be sown any time from August till the next March. They continue their growth well up to the end of June. Mangels do not
yield so well as gai'den beets or sugar beets. On account 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
regionare: Early Blood Turnip, Long Blood, and Klein Wanzlebener.
Sugar Beets. Sugar beets being, like garden beets, more
sensitive to heat than to moderate cold, growr 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 gieat 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 interfere most with their culture in
this region.
Beet seed will germinate sown at any time from August to
May, the length of time lapsing between seeding and the appearance of the young plants varying with the warmth of the
weather at the time. During weather that the maximum temperatures range 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 mid-summer some seed will sometimes start
but the young plants in mcst 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 temperatures are much above 100 degrees in the shade
at five feet from the ground young beets can not get a start,
and minimum temperatures belowr 26 degrees at the ground kill
most beets that have just come up.
There are two periods during which beets may be sown in
southern 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
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be irrigated just after being sown in order to bring them 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
beets may be sown with a probability 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 during autumn that they
were sown or the size they have attained. Those sown in the
fall after the early part of October, get so poor a start before their
growth is checked by the cool weather that they are ordinarily
very small when the time arrives in the spring when the autumnsown 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 frost 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 they ordinarily
cease growth, the size they have attained at tljat time varying
with the length of time they have been growing, other 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 being 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
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either from rain or by irrigation. The roots do not ordinarily
increase in size after their growth being once checked by heat,
but become more fibrous and less sweet. The fresh growth of
foliage takes place, therefore, 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 of 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 experimentation at the Farm and elsewhere in the Salt River
valley, and the successful operation of the factory at Glendale
gives an assured market for the beets of the Salt River valley
at least. * 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 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,
depending on the soil and the care of the crop.
Those wishing further detailed information in regard to the
experiments performed with sugar beets should consult Arizona
Station Bulletins 31 and 36.
BERSEEM.

The period during which berseem, or Egyptian clover,
germinates extends from August to December, and from the
first of February to May. However, plants that start during
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August soon succumb to the heat, and plants starting during
November are soon checked in their growth or entirely killed
by the frosts that follow. 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. 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. Being thus sensitive to frost as well
as to extreme heat, it does not have sufficient opportunity for
full development. Where it is cultivated in Egypt the mercury
seldom falls below freezing.
Of the varieties tested, Muscowi
is best adapted to the region.
BLACKBERRIES.

Blackberries usually mature their crop and make most of
the new growth in early summer. It sometimes happens that
when a period of abnormally low relative humidity coincides
with the time of ripening the berries will be dried on the stems
as they ripen. As a rule blackberries produce fairly well throughout the central and southern parts of the Territory when supplied with an abundance of water.
CrandaU's Early and
Kitatinny are known to do well.
Loganberries thrive best in a moist coast climate, and their
culture in Arizona is attended with considerable difficulty. It
is a question as to whether they will ever be a profitable crop
except perhaps in a few restricted locations in the mountains.
BROOM CORN.

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

Buckwheat can not be easily grown 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 the early part
of fall
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CABBAGE.

This hardy vegetable is quite readily grown during the
winter. Well established plants are not injured by any degree
of cold occurring in the southern valle>s. In the northern part
of the Territory and at great elevations in the mountains, cab-"
bages are grown throughout the summer.
In the southern valleys seed for the earliest cabbage is
sown during July and August and the plants are set in the field
during September or early October. Considerable growth is
made during the fall, and when the warmer weather of February
comes they begin making heads. The early or medium early
varieties are apt to head up best, but all varieties do fairly well,
making good heads by May at the latest.
Of late years cabbage aphids have been very severe and have
seriously curtailed the profits from the crop. Varieties which
have done well at the Station Farm are: Early Jersey Wakefield,
All Seasons, Succession, Surehead, Drumhead, Flat Dutch,
Brunswick,
CANAIGRE.

Canaigre grows wild in the sandy river bottoms of the valley,
and its culture as a field crop has been thoroughly tested, both
upon the Farm and elsewhere. It proved to be quite easy of
cultivation and very tenacious of life when once established in a
field; but in this region the soil and water required can be utilized for other more profitable crops. Consequently its culture
has been abandoned here, as in all other parts of the Southwest.
CARROTS.

Carrots grow well in the central and southern parts of the
Territory. In the southern valleys they grow especially well
during winter. They may be planted at any time from August
until the next March. They are apparently free from pests
or diseases. Danver's Half long, Ox-heart, and Shorthorn are
desirable varieties which have done especially well at the Station
Farm.
CASTOR BEANS.

Castor beans are especially well suited by the climatic conditions of the arid southern valleys. They are remarkably resistant to alkali and single plants live to be many years of age,
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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 warm weather
of March comes on they resume active growth. They have not
as yet been grown commercially in Arizona for their f r u i t presumably for economic reasons.
CAULIFLOWER.

This hardy crop is grown to a limited extent although it
requires considerably more skill than cabbage (which see). It
is less sure to head than cabbage although some varieties such
as Burpee's Best Early, Burpee's Dry-weather, and Early Snowball do fairly well. In the southern valleys seed is sown during
August and September and the plants are set in the field during
September and October as for cabbage.
CELERY.

Because of the warm dry climate celery is grown with some
difficulty and but to a limited extent in our southern valleys. At
higher elevations in the central and eastern part of the Territory
its culture is attended with less difficulty. Seed is sown from January to March, the plants being set out during the early part of
the following autumn and the crop harvested during early winter.
Giant Pascal, White Plume, and Golden Self-Blanching are the
varieties which succeed best.
CHERRIES.

Cherries are not grown to any extent in Arizona. In the
hot southern valleys the}T 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 in Pinal 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 being often destroyed by spring frosts,
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and the fruit, when there is any, being largely appropriated by
birds.
CLOVER.

Many varieties of clover have been tested at the Station
Farm, but none have proven 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 they are not so satisfactory as alfalfa. At elevations
exceeding 2,500 feet white clover does fairly well when supplied
with plenty of water. The so-called "sour clover" (Melilotus
mdica) makes a vigorous growth during a time of the 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
extensively cultivated in the valleys, the spring period between
late frosts and hot dry weather being too short to give a crop
time to mature. If planted about the middle of July the tassels
and silk usually escape the intense dry heat of summer, and
early varieties escape the frosts of autumn. Consequently a
good crop can often be grown during this part of the year. The
quick-growing native varieties are well suited to the region
but are limited in productiveness. The kinds succeeding in
the dry climate of western Kansas, also, as a rule, do well in
Arizona. Certain named varieties, favorably mentioned by
growers are Mexican June, Iowa Silver Mine, Learning, Hickory
King and others, both flint and dent in character.
In the valleys of higher altitude, such as the Verde and
upper Gila, the larger varieties of dent corn are commonly
grown by irrigation. Sweet corns do not ordinarly succeed in
the region.
COTTON.

Most varieties of cotton can be successfully grown in the
southern valleys, but until recently, this crop has not been cultivated in any but an experimental way. Formerly the Pima
Indians grew one of the short staple forms for clothing, and
Egyptian cotton has been quite thoroughly tested near Phoenix
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and Yurna. If supplied with plenty of water, it grows thriftily
throughout the summer and produces a good crop of excellent
cotton. It is planted during the latter part of March and early
part of April, and the crop is harvested during September,
October, November, and December.
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 culture as would be possible with a more abundant
water supply. The Whippoorwill is the variety most commonly
planted.
CUCUMBERS.

This crop being less sensitive to heat than either potatoes
or tomatoes, grows and produces to a certain extent at least,
throughout the summer. They are usually planted in the southern valleys about the middle of March, and vines growing from
this planting continue growing and bearing well until the hottest
weather of mid-summmer. The varieties best suited to the
region are: Long Green, Boston, Pickling, and White Spine.
CURRANTS.

Currants, being native to a cool, moist climate, cannot be
grown with profit in the hot interior valleys. They may be
grown in gardens and in a small way at high elevations in the
mountains and in the northern part of the Territory where the
summer heat is not so severe.
DATES.

All varieties of dates 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 for most of them our climate is well adapted. In the lower
Colorado valley, especially about Yuma, almost all varieties
will ripen their fruit. They are especially resistant to alkali,
and this makes them especially valuable for low-lying tracts
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where the rise of the alkali has prevented the growth of alfalfa
They are propagated b\ planting seed during spring and summer.
Improved varieties are propagated by transplanting suckers
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 \ear, transplanting should be done only at that
time. The following varieties have been found to be highly
desirable: For the hottest valleys; Iteerna, Halooa, Deglet Noor,
Tedala, Maktum, Horra, and others. For htghet elevations,
from 2,000 to 3,000 feet: Rhars, Purdy, Excelsior
EUCAIvYPTS.

Eucalypts, being evergreens, are exposed to the climatic
conditions throughout the }Tear, but they differ very much as to
their relation to heat and cold. Some varieties endure much
heat and little frost; some endure low temperatures but little
heat, while others endure neither frost nor heat. Some species,
on the other hand, endure both low winter temperatures and
high summer temperatures. Species that thrive in this region
must possess these characteristics, and include: E. rudis, E. polyanihema, E. leucoxylon, E. rostrata, E, tereticornis, and E crebru
These varieties vary considerably among themselves as to the
amount of cold and heat the\ endure, all of them being more or
less -injured during extremes of temperatures. The injury to
some of them, however, is very slight during either winter or
summer, and is not sufficient to interfere seriously with their
growth. December 14, 1899, all Eucalypts being tested at the
Farm, except E. ruchs, were more or less injured, the mercury
falling to 14 at the ground, 23 in the government shelter, and
28 at the Weather Bureau. December 31, 1900, when the mercury fell to 14, 18, and 22 at the above points, E, rudis, E, leucoxylon, and E. polyanthema were slightly 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. leticoxylon, while
yearling E. rostrata were -nearly all frozen to the ground, the
minimum thermometers registering 15 at the ground, 20 in the
government shelter, and 24 at the Weather Bureau. All are
more or less checked in their growth or injured by the heat of
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midsummer, E. poly anthem a being affected the least of any of
the species mentioned.
Sotne species of Eucalypts grow in a moist atmosphere, but
most of them prefer a dry atmosphere, and do best during seasons when there is not excessive rain. If supplied with a moderate amount of water at their roots, a large percentage of them
endure well a hot dry atmosphere.
The seed of Eucalypts germinates in this region from September to May, but it has been found to require great skill in the
propagation of the young plants as the dryness of the atmosphere
and the "damp-off" fungus interfere greatly with their early
growth.
The Eucalypts, like citrus fn*its, have two periods of thrifty
growth, one from March to June, and the other from the latter
part of August to 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. globulus) does not
endure well our extremes of climate but the growth of E. rudis, E.
tereticornis, 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 thirty feet and a diameter of six inches in
four or five years, and a height of fifty feet and a diameter of
one foot in six or eight years. A five-year-old E. rudis at the
Farm became a foot in diameter and forty feet high; an E. tereiicornis of the same age was thirty feet high and eight inches in
diameter; and E. rostrata trees of this age were thirty-five feet
high and ten inches in diameter In Phoenix, at the corner of
Adams street and Ninth avenue is an E, rostrata sixteen years old,
which is about ninety feet high and over three feet in diameter
five feet from the ground.
E. mdis is being considerably planted in the upper Gila
valley and succeeds fairly well although the foliage is sometimes
injured by the winter cold. Eucalyptus trees have been very
thoroughly tested at the Station Farm and are being planted to
an increasing extent in the Salt River and Colorado valleys
Of the fifty or sixty species tested at the Station Farm only four

488

BULLETIN 61.

or five have proven well adapted to the climatic conditions.
Three species—rudis, tereticornis, and rostrata of those which
have proved well adapted, are among the valuable ones of the
genus. It is not very likely that eucalyptus culture will
ever prove a success as a saw-log proposition in any part of
Arizona. By planting the three above-mentioned species, however, timber can be grown for fuel, for fence posts, for making
and repairing agricultural implements, for telephone, telegraph,
and electric poles, for railway ties, and for a great many other
purposes for which durable hardwood timber is used.
FIGS.

Throughout the southern part of the Territory, at elevations of less than 3,500 feet, many varieties of figs are grown
with considerable success. In the southern valleys, especially,
the fig thrives wherever there is sufficient water. The trees are
rarely injured either by the heat of summer or the cold of winter.
The fruit is used chiefly in the fresh state on account of the fact
that the time of ripening of the main crop coincides with the
period of rains and showers (late July and August) when it is
very difficult to dry fruit out of doors.
Such varieties as Mission and White Adriatic bear well with
but little attention. It is necessary, however, with the Smyrna
type of figs to establish a colony of fig wasps on caprifig trees
and caprify the Smyrna trees artificially. All varieties of figs
are subject to the attacks of a very large green beetle (Allorhina
mutabilis) which usually devours a considerable portion of the
crop.
GOOSEBERRIES.

These humid climate loving plants succeed well in the mountains at high elevations. In the hot and dry southern valleys,
however, their growth is attended with considerable difficulty
and they have never been cultivated with profit to any great
extent. 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
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Arizona On the contrary, they continue to grow during most
of the coolest weather of the year. Occasionally some injun
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 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 in the shade during the day, and begins falling as low as
50 to 60 at night, and continues until the next May when temperatures higher than the above recur. During the hot weather
of June, July, and August their seed will not start, though supplied with plenty of water "either naturally or artificially
Barky 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. Pall-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 earlv
fall. Grain sown during the latter part of January and during
February makes an uninterrupted growth from the time of germination, and matures before the weather becomes extremely
hot. Grain sown later than February 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 comparatively 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 during the few days that
precede or follow this month. At this time of the year the
weather is usually very favorable for the 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 1,500 to 3,000 pounds per
acre, depending upon the hoil and the water bupph
The
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soft white varieties of wheat such as Sonora, White Australian,
Canadian Club, and Ruby are chiefly grown, although durum
wheats produce well All varieties of barlev do well. The
variety of oats mostly grown 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 disc harrow. In fresh soil the see4 is either disced or
harrowed in. When sown upon alfalfa fields, it 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 make the best hay, and they are now sown
for this purpose'more generally than formerly. The usual yield
of grain hay is one and a half to three tons per acre
GRAPES.

The climate of Arizona is well suited to the culture of many
varieties of European grapes of the vinifera group such as are
largely grown m California and other parts of the West. Even
in the hottest parts of the southern valleys these grapes succeed
admirabh
The varieties that ripen their fruit early in summer
and in the fall are most profitable for the mid-summer varieties
are difficult to handle in the extremely hot weather and they
are more susceptible to the attacks of the large green beetle mentioned tinder the head of iig&.
Cuttings or rooted plants
are put out during February and the latter usually begin
to bear the second \ear In the southern valleys the Thompson's Seedless is the variety chiefly grown as an early shipping
grape. Flame Tokay, Almeria, Muscat, Rose of Peru, Black
Hamburg, Purple Damascus, Mission, and Zinfandel are also
grown. While raisin grapes produce well, but lew raisins are
made on account of the fact that during the ripening season,
July and August, the air is humid and frequent showers make
the drying of them out of doors very uncertain and risky.
The American grapes, such as Concord and Catawba, require a large amount of water and are not grown except in a
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small way for local use. These grapes are difficult to handle
in the heat of mid-summer and are much more susceptible to
the Allorhina beetle than the European kinds.
GRASSES.

Brome-grass, blue-grass, rye-grass and orchard-grass 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. It is the hot
dr}r weather of summer that most of the perennial grasses cannot endure, their growth being limited almost entirely by heat
rather than cold.
The season during which seed of the above grasses germinates begins during September, after the mercury ceases to rise
above 110 in the shade during the day and begins falling as low
as 50 to 60 at night, and continues until the next May when tern
peratures higher than the above recur. During the hot weather
of June, July, and August their seed will not start, though supplied with plenty of water either naturally or artificially.
Johnson-grass and Bermuda-grass are considered by farmers to be the two chief weed pests of the region. Both are more
or less dormant during winter, but grow with exceeding vigor
throughout the summer. Bermuda-grass is, however, a very
good lawn grass and presents a good appearance during the heat
of summer when blue-grass either dies outright or presents a
very poor appearance. Perhaps the best combination for lawns
for the southern valleys is bermuda-grass and Australian ryegrass. - The rye-grass is an annual and is sown and raked into
bermuda-grass sod in September,
It soon germinates and
as soon as the bermuda-grass assumes the dormant condition
the rye-grass grows up and takes its place presenting a velvety
sod which may be mown all winter. In early summer the ryegrass dies and its place is taken in turn by the bermuda.
GUAVAS.

These tropical fruits are quite sensitive to cold and may be
grown only in the warmest parts of the Territory. The common
guava requires considerable protection at the Station Farm even
in the mildest winters. The strawberry guava is somewhat
hardier and it is likely that by skillful management it may be
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grown successfully in the valleys of the lower Colorado and
Salt rivers. Their culture, however, has not as yet passed the
stage of experiment.
KAFFIR AND EGYPTIAN CORN.

These non-saccharine sorghums may be planted for grain
production, and are grown for this purpose to some extent. The
Egyptian corns, Milo Maize, Jerusalem Corn, and Kaffir Corn,
all give fair yields, but the best one tested at the farm is the
brown Egyptian corn, or Brown Dhoura. Unlike Indian corn,
it thrives during the hottest and dryest weather of summer, being planted during spring and early summer, and maturing during
late summer and early fall, the yield of grain usually being 2,000
to 3,000 pounds per acre.
LEMONS.

Lemons succeed on the foothills of the Salt River and Colorado valleys, and also on the mesa near Yuma They are also
grown in other places in the southwestern part of the Territory
where water is available and where the thermometer does not
fall below 24 degrees On account of economic conditions their
culture is at present limited to an area sufficient to supply local
markets. Unlike the Navel orange they are not able to compete
on an equal footing with the California lemon in the large markets of the East. All varieties produce well, the Villa Franca,
Lisbon, and Eureka being the ones most largely planted. The
Sicily lemon has been found highly desirable as a garden variety
to supply the home.
LETTUCE.

Lettuce produces very satisfactory crops, and may be grown
at any time during the-cool part of the year, being ready for use
within a month or two after sowing. Seed may be sown at any
time from the early part of September to the end of February.
Very little growth is made during the coolest weather of December and January, but if supplied with sufficient water makes
rapid growth when the warm weather of February comes, and
continues to produce abundantly until the warm weather of
late spring. The varieties chiefly grown are: Hanson, New
York Market, Boston Market, Denver Market, Iceberg, and
many others.
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LOQUATS,

Loquat trees are easily grown in the southern part of the
Territory at elevations less than 2,500 feet. They bloom during December and early January and consequently the flowers
are nearly always killed by frost. A large tree on quince stock
at the Station Farm endures thd summer heat well and is quite
ornamental as an evergreen. It did not set fruit, however, until
1908 and 1909, and then only a few scattering fruits were matured.
Most varieties of millet can be quite readily grown, 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 quite resistant to heat and drought. Pearl millet
may be planted during spring, and will grow luxuriantly all
summer, but does not seem to be as desirable as sorghum for a
forage crop.
MULBERRIES.

Mulberries are quite easily grown here by those who desire
them. All varieties seem to thrive under almost all conditions.
They are one of the earliest trees to put out their leaves and
bloom, and the earliest tree to ripen fruit.
Mulberries make
very desirable shade trees but are objected to by many on account of the litter made by the fruit falling on the ground. This
objection does not apply, however, to trees propagated by cuttings from old trees which are known to produce only male
flowers. Such stock is now beginning to be propagated by nurserymen and is to be sold especially for avenue planting. While
all varieties do well, the most desirable are: Downing Everbearing, Persian, Russian, New American, and the Black Mulberry of Spain. The last named variety is late in leafing out and
in ripening its fruit, which is greatly injured by the Allorhina
beetle. It, however, makes a more dense shade than any other
variety.
MUSKMELONS.

Muskmelons and cantaloupes are particularly suited to the
region and are being grown more and more extensively for ship-
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ment to markets mostly east of the Mississippi River. Successive
plantings are made in late February and March, the melons ripening during late June, July, and early August With co-operative
organization and good business management cantaloupes are
usually quite profitable. The average yield per acre in Arizona during the season of 1908 was about 117 crates while yieldvs
of 250 crates are not uncommon. Cultural directions, etc., are
given in Timely Hint No. 77 of this Station.
The two principal enemies of cantaloupes in Arizona are
melon aphids and nematode root worms. Melon rust has never
been very serious in the southwestern part of the Territory.
While almost all varieties do well, those chiefly planted are
Netted Gem (Rockyford), Nutmeg, Russian, Hackensack, and
others.
OATS.

(See under Grains)
OLIVES.

Olives are peculiarly well adapted to southern Arizona.
They are never injured by the heat of summer, and very rarely
is the fruit injured by cold in the winter. On account of the
bright sunlight and dryness of the atmosphere, olive trees are
free from the scale insects which cause so much damage in moister climates. The trees grow vigorously, bear heavily, and the
fruit is large, while the content of oil is very high. Some varieties mature their fruit in October and November, while others
will hold their fruit in good condition for oil making until June
of the following year. Olive culture both for pickles and oil
promises to be one of the standard and profitable crops of the
region. The varieties best suited for pickles are: Mission,
Manzanillo, and Sevillano. Those best suited for oil making
are: Mission, Correggiolo, Nevadillo, Razza, Pendulina, and
others.
ONIONS.

Seed of this vegetable will germinate from August to 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
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severe than injury by heat. Well-established plants are not
seriously injured by cold. They endure minimum temperatures
of 12 to 14 degrees, Fahrenheit, among their foliage, these being
the temperatures registered there when those in the government
shelter five feet from the ground were 18 to 20 degrees, and
those over bare soil 14 to 16 degrees. The mercury fell to 12 to
14 degrees among low growing foliage November 23 and December 31, 1898, January 6 and December 14, 1899, December 31,
1900, and January 22, 1904, without serious injury resulting.
The coldest morning during this period was that of January 22,
when the mercury fell to 25 degrees at the Weather Bureau,
19 degrees m the government shelter five feet from the ground,
16 degrees at the ground over bare soil, and 12 degrees among
low growing foliage.
Onions are therefore very successfully grown as a winter
crop in our warmer southwestern valleys. They are planted in
September and mature about the first of June, in time for high
prices in mining and coast towns Onions may be grown from
sets, from seed sown in the field, or by transplanting young
onions from seed beds to the field, of which the last method is
most successful Among insect pests the onion thrip is most
serious, and among diseases the downy mildew, both of which
have proven rather serious in some localities. The White Bermuda, Red Bermuda, and Crystal White Wax are the most desirable early varieties for the Salt River and Colorado valleys,
while at higher elevations, such as the Santa Cruz and upper
Gila valleys the Australian Brown also has proved a good producer and keeper Eight tons per acre is a common yield in the
Salt and Colorado River valleys. Detailed information concerning culture, etc., may be found in Timely Hint No. 75 of
this Station
ORANGES.

While oranges are being grown to an increasing extent on
the foothills 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
.semi-tropical evergreens are injured when the mercury falls to
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20, and 16 will 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 requires 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 eastern markets for the
Washington Navel variety which ripens its fruit somewhat in
advance of the California crop.
Partly on 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
Euthrips triiici is by far the most common. They distort the
foliage and scar the fruit with considerable detriment to its
selling value. Among varieties, Washington Navel is perhaps
the most profitable; 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 well the heat of summer. Peach trees
are longer lived than apples or plums, but not so long-lived as
either apricots or almonds, usually remaining productive ten
to 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
season 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
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gall of the roots which often does very serious damage (See
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 do well in the southern valleys, among which the following have been found to be especially desirable: Admiral
Dewey, Alexander, Briggs May, Late Crawford, Elberta, Sal way,
Wheatland, Sylphide Cling, Krummel, St. John, and Belle of
Georgia.
PEANUTS.

Peanuts may be grown throughout the southern and southeastern parts of the Territory. They are planted during March
or at least after all danger of frost is past and the soil has warmed
up. They germinate quickly and continue to grow through most
of June and July, maturing their crop in late summer and early
fall. The Virginia Bunch and Tennessee Red are the two chief
varieties grown although Indian Runner, Jumbo and Spanish
have also produced well.
PEARS.

Pears endure well both the cold and the heat of the region,
the blossoms seldom receiving injury from frost, and the trees
being little injured by the heat of summer. Most varieties set
full of fruit, and a large number of varieties produce pears of
excellent quality, regardless of the part of the season the fruit
ripens. A proper selection of varieties gives a supply of ripe
fruit continuously from the first of July to the first of March.
The codling moth is well established in all the principal
fruit growing areas of the Territory and the trees must be persistently sprayed if pears are to be produced free from worms.
Occasionally the pear blight causes damage but it is ordinarily
much less severe than in moist climates. Tests at the Station
Farm and elsewhere have shown the following varieties to be
especially desirable: Madeline, Clapp's Favorite, Le Conte,
Bartlett, Winter Nelis, Patrick Barry.
PEAS.

Garden peas can not be grown throughout mid-summer,
but do exceptionally well during the cooler parts of the year.
They may be sown any time from August to February, Those
sown during late August begin producing green peas during No-
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vember and continue until the heavy frosts of late fall or early
winter. It is principally late varieties that are planted during
the fall for an early spring crop. Early varieties will produce
green peas during April and early May if planted during January
and# February. Suitable varieties are: American Wonder,
little Gem, Yorkshire Hero, Horsford's Market Garden, Stratagem, and Champion of England,
PECANS.

Pecans may be grown anywhere in Arizona, except the extreme northern part (or at very great elevations in the mountains), wherever deep rich soil and an abundance of water are
available. They are never injured by the cold of winter and
they endure fairly well the heat of summer in the southern valleys. While the pecan may be grown as an ornamental and shade
tree, and produces nuts of good quality for family use, its culture will never be engaged with in profit on a commercial scale
in Arizona on account of the scarcity of water, and other economic conditions. Suitable varieties for home planting are:
Frotscher, Stuart, and Van Deman.
PERSIMMONS.

American persimmons may be grown in the southern part
of the Territory. They are never injured by the cold of winter,
and withstand fairly well the summer heat, provided they are
given an abundance of water. The culture of the Japanese
persimmons for market has not as yet been tested sufficiently
to warrant a report at this time.
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 American and Japanese classes. Only a very 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 seriously injured by frost. The ouly reason during the past
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fen 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 conditions 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 American group endure summer fairly well. Unless the trees are
headed low, the trunks are apt to become injured on the south
and southwest sides, and the trees later to die, plums resembling
apples in their relation to the climatic conditions of the region.
The life of plum trees varies with the variety, that of desirable
ones ranging from eight to twelve years. Plums are also subject to the crown gall disease though to a less extent than
almonds and peaches. Some varieties, especially the American,
are greatly injured by thrips which injure the winter buds to
such an extent that the trees leaf out very late and many of
the 'branches die. Varieties especially suited to the hot valleys
are: Red June, Doris, 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 especially resistant to alkali and, all things
taken into consideration, pomegranates are one of the surest
crops of the region. They are subject to but two serious troubles,—a core rot and a splitting of the fruit, neither of which are
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, but few orchards being in existence. Pomegranates are grown commonly throughout the southern part
of the Territory as hedges, and shrubs for garden and lawn.
Considerable fruit gathered from hedges is disposed of to the
Mexican portion of the local population. While all the varieties
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succeed admirably, the Wonderful exceeds all which have been
so far tested, in size, beauty, and quality.
POMELOS (GRAPE FRUIT).

Pomelos stand in the same relation to climate as oranges.
They produce large quantities of fruit which is somewhat in
ferior to the Florida pomelos, but mostly superior to the California product. They are fairly profitable when disposed of
in Colorado and northwestern markets, where they come into less
competition with the Florida fruit. They are far less subject
to thrips' injuries than oranges. The chief varieties are: Marsh's
Seedless, Triumph, Duncan, and Aurantium. Detailed information concerning citrus culture may be found in Bulletin 58
of this Station
POTATOES.

But a very small proportion of the Irish potatoes consumed
in Arizona are produced within the Territory. This is due to the
fact that except at a very few specially favored localities in the
mountains, where irrigating water is available, potatoes are grown
with considerable difficulty. While not easily grown in the hot
southern valleys, they do moderately well when the methods
that it is essential to follow for their successful culture are understood. Being sensitive both to the frosts of winter and the heat
of summer, 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.
Po-
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tatoes planted December 23, 1899, a n d J a n u a r y 17, 1900,
came u p during F e b r u a r y , a n d 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 the above date the larger ones were nearly
all killed to the ground, and the smaller ones considerably injured, the mercury falling to 26 degrees 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
February 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 unseasonably warm
period occurred between May 6 and 10, the maximum temperatures being 108 to 110 at the soil each day, and 99 in the government shelter, and the mean relative humidity but 20. Potatoes
planted January 20 and February 4 that were blossoming were
considerably injured, and the crop was much lighter that year
than usual. Some 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 w^re 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
Earl) Rose, Triumph, and Burpee's Extra Early. These varieties
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usually mature about the middle of June, although a large share of
the crop is often dug and marketed considerably earlier than this
Upon 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 September, 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 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 temperatures 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 interferes materially with
experiments with this crop, and renders the planting of varieties
not grown neai the region expensive
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PUMPKINS.

Pumpkins may be quite readily grown here if suitable varieties are used and they are planted at the right time of the
vear The variety which has gi\en best results at the Station
Farm is the Cashaw Crook-neck pumpkin If planted during
June or earh July, the plants should start well and continue
growing through the summer producing a crop during autumn.
QUINCES.

Quinces succeed in all parts of the Territory 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 for the trunk Quinces are especially resistant to alkali, but are susceptible to codling worms 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 ail varieties do well, those which have done especially well at the Station Farm are: Champion, Orange,
Smyrna, Rea's Mammoth, and Meech's Prolific.
RADISHES.

All kinds of radishes grow well in all parts of the Territory.
In the southern valleys they grow especially well during the cooler part of the year. They may be sown anv time from August
until the next March
RASPBERRIES

Raspberries are grown successfully only in the mountain
valleys at high elevations. They are reported as doing well in
the Verde valley and in the Huachuca mountains. In the hot
southern valleys all varieties, so far tested, either succumb to the
heat and aridity in summer or at least fail to produce profitable
crops.
RHUBARB.

This perennial crop makes most of its growth during the
cooler part of the year. It is very difficult to maintain during
the summer in the hot valleys. The remarks given above for
raspberries will apply equally well to this crop.
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SHADE TREES.

In the hot southern valleys and at altitudes of less than
3,000 feet, the following shade trees may be successfully grown.
Deciduous trees: cot ton wood, Arizona ash, China umbrella,
Mexican elder, soapberry, honey locust, ironwood, and the sterile
mulberry. Evergreen trees: pepper, Eucalyptus (see under
Eucalyptus), Sterculia diversifolia, Monterey cypress, Arizona
cypress, Chinese arbor vitae, Mission olive, loquat, Washington,
Canary, and date palms.
For elevations between 3,000 and 8,000 feet the following
list is suggested. Deciduous trees: box-elder, Arizona walnut,
black locust, Carolina poplar, Lombardy poplar, and the China
trees. Evergreen trees: the one-seeded juniper (Juniperus
monosperma), alligator-bark juniper (Juniperus pachyphlaea),
Arizona cypress (Cupressus arizonica), the native nut pines
(Pinus cembroides and Pinus edulis), bull pine (Pinus ponderosa),
Arizona yellow pine (Pinus arizonica), silver fir (A hies concolor),
Douglas spruce (Pseudotsuga mucronaia), and the Colorado blue
spruce (Picea parry ana). See also Timely Hints Nos. 62 and
79 of this Station for detailed information concerning the culture
of these trees.
SORGHUM.

Sown any time from April to the end of July, Club-head and
Amber sorghums usually give a heavy yield of fodder. The
saccharine sorghums also when planted in rows and cultivated
produce 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 and the young plants grow thriftily,
however, until April of most years. Little is usually gained by
planting before the daily maximum temperatures begin to be
85 to 90 degrees, and the minimum temperatures are over 45.
They are uninjured by the warmest weather of summer, ordinarily making their best growth then. They are all killed when
the mercury falls below 30, this usually occurring during November. A good crop may be secured ordinarily by planting
them any time from April to July.
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SPINACH.

This vegetable may be grown at any time during the cool
part of the year, being ready for use within a month or two after
sowing. Seed may be sown any time from the early part of
September to the end of February. Spinach makes a little
growth during the coldest weather of December and January,
but if supplied with sufficient water makes rapid growth when
the warm weather of February comes, and continues to produce
abundantly until the warm weather of late spring. All varieties
do well.
SQUASHES.

Squashes can be quite readily grown in Arizona if suitable
varieties are used and they are planted at the right time of the
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 heavy
crop, but few of the standard running kinds produce sufficiently
well to justify their culture. These running varieties do best
if planted during June or early July. The plants start well
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 growr 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 localities with comparative ease, their culture becomes more
and more difficult with decrease in altitude, and in the hot dry
valleys in the southern part of the Territory it requires considerable skill to successfully manage the crop. Consequently those
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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 perennial grasses. Strawberries are less sensitive
to cold than alfalfa, but are more sensitive to heat, resembling in
this respect also the perennial grasses. The vegetative parts of
none of the varieties of strawberries 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 succumbing entirely to the
heat of mid-summer.
The varieties that have been experimented with most extensively 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
m 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 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
transplanted extends from the latter part of October to the first
of April, the month of February being the one during which they
are transplanted with the best success. During the fall months,
while it is possible to gtt 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
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during the latter part of January and during Februan 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 growth if transplanted during
the fall, and Excelsior usually the best. Texas and Everbearing
also make a fairly satisfactory start if transplanted during the
fall.
Michel's Early, set November 20, 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 nearly 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 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
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promptly, grew vigorously throughout the spring, few of them
dying until the early part of August During this month about
75 percent 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, started and became established, but nearly all those set
November 24 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 the 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, and, if the weather is not too cold, produces a fair
crop during December. Some fruit continues to ripen throughout the coldest weather of winter, during March begins ripening
in greater abundance, and continues to ripen throughout spring
until about the first of June. The Texas behaves similarly in
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this climate. It does not produce as much fruit during ^the
winter but produces more during spring, the season auring which
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 temperatuies as low as 24
at the ground and 28 in the government shelter without injury;
and green fruit protected by the foliage endures temperatures
several 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 22 to 26
degrees during ten nights of the month. Some green fruit 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.
SWEET POTATOES.

Sweet potatoes may be grown anywhere in central and
southern Arizona at altitudes of less than 4,500 feet and where
sufficient water is available. They are either planted in March
in a sprouting bed and the slips transplanted to the field in April
and May; or the seed potatoes are cut in pieces and planted in
the field in April in the same manner as Irish potatoes. The
vines grow well the entire summer. Occasionally the leaves are
injured by the heat of the sun in mid-summer, but the vines soon
recover as the cool weather of fall approaches and continue
vigorous growth till killed by frost. The varieties found satis
factory to the southern valleys are Shanghai, Southern Queen,
Nansemond and White Vineless.
TOBACCO.

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

Like potatoes, tomatoes are sensitive to both heat and cold,
though not quite as sensitive to either. Tomatoes differ from
potatoes 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 the preferable one at tne Farm,
and as it is in foilowing this method only that the seed and plants
are exposed to outdoor conditions 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 production of an earlier and
heavier crop. Though the seed may be sown much earlier in
protected seed-boxes than outdoors, the transplanting 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 temperature 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
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the government shelter, and 43 at the Weather Bureau, were
considerably injured,November 26, when the minimum 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 mercury
fell to 24, 28, and 33, at the above points. During 1903 they
were killed December 5, when the record showed minimum
temperatures 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
temperatures 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 susceptible to the effect of frost.
Tomatoes are affected by two chief diseases: blossom
end rot of the fruit, and foliage blight. Concerning preventative or remedial measures for the former, little is at present
known, but the latter may be successfully treated by spra}ang
with Bordeaux mixture whenever the blighted and dead leaves
become noticeable on the vines. Nematodes also attack the
roots and often seriously curtail the crop.
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 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.
VELVET BEANS.

Velvet beans, which are 'reported to grow so luxuriantly
and be so valuable as a forage and green-manuring crop in sorre

RELATION OF WEATHER TO CROPS.

513

portions of the South, have not thus far proven to be valuable
for this region, the aridity of the atmosphere probably being too
great for their successful culture
WALNUTS

The common black walnut which is native in the canyons
and washes is grown to some extent as an ornamental and shade
tree throughout the Territory The Persian, or so-called English
walnut, which is so extensivelv grown in California, has not as
yet proved profitable in any part of Arizona— in fact very few
bearing trees are known In the hot southern valleys the foliage,
which is very partial to the damp air from the sea, is injured
by the extremely dry and hot air of early summer.
WATERMELONS.

Watermelons of prime quality are easily grown at the lower
altitudes and in the valleys throughout central and southern Arizona.
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 slowlv
and during the early stages the young plants are sometimes injured by frost and usually give 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 bv
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 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 earh
as June 20.
The melons produced are of prime quality until about the
last of July, if the vines are supplied with sufficient water, but
from that*on are apt to deteriorate, the earh \arieties first and
the later varieties later. By the middle of August the intense
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heat causes such early vaneties 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 varieties produce melons of good quality.
If supplied with plenty of water the vines continue growth
throughout the summer, and will produce melons of good quality
during September 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 ma)^ 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 temperature
at the ground being 28 degrees, in the government shelter 32,
and on the building of the Phoenix Weather Bureau 37. In
1900, with the occurrence of the above minimum temperatures
October 28, the} were only partially killed, not being entirely
killed until December 3,when the mercury fell to 28 at the ground,
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 degrees at the ground upon the latter
date. In 1902, they were killed November 26 and 27, the
minimum temperature the latter night being 27 degrees at the
ground In 1903, thev 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 injured1
or killed when the thermometer in the government shelter Hve
feet from the ground does not register a freezing temperature,
and when the minimum temperature recordedVt ^hef weatjher"
(
J
Bureau is many degrees above freezing.
, 'l '
The varieties best adanted to the sout^m'valleys**as determined b\ extensive tests at the Station Farm are, ilugusta
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Florida Favorite, Sweetheart, Rattlesnake, Fordhook First,
Blue Gem, and Kleckley Sweets.
WHEAT.

(See under Gratns)
RECAPITULATION.
From the foregoing discussion of the leading crops of the
region and the effects oi 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 northern 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 uninjured by
the low 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 Egyptian and
Kaffir corn, sorghum, 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.
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Of the above, the following grow thriftily throughout the
hot weather of midsummer: Egyptian and Kaffir corn, sorghum
cowpeas, tobacco, cotton, olives, dates, and some species of Eucalypts. Of these the date is the one that seems to enjoy the
summer conditions best.
The crops liable to be injured by spring frosts are corn, potatoes, tomatoes, beans, grapes, peaches, apricots, almonds.
The crops that are usually injured by autumn frosts are corn,
sorghum, beans, cowpeas, 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 killed 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 gooseberries. 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, blackberries, deciduous fruits, citrus fruits, and
Eucalypts.
WHAT MAY BE PLANTED 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 r&onth 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
September, and that the greatest number of crops mature during
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May, June, October, and November. During Alay and December
comparatively 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, asparagus seed and roots, onion sets, strawberries, blackberries, grape
cuttings and plants, deciduous fruit trees, date seed.
Mature: Cauliflower, lettuce, spinach, table beets, turnips,
radishes, oranges, and pomelos.
FEBRUARY.

Planted: Wheat, barley, alfalfa, Indian corn, peas, beets,
tobacco, potatoes, tomato seed, bush squashes, lettuce, spinach,
turnips, radishes, onion sets, celery seed, asparagus plants, cabbage plants, strawberries, blackberries, deciduous fruit trees,
citrus fruits, olives, date seed.
Mature: Cauliflower, cabbage, lettuce, spinach, table beets,
turnips, radishes.
MARCH.

Planted: Indian corn, grass seeds, 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: Egyptian, Kaffir and broom corn, grass seeds, cowpeas, peanuts, cotton, date plants, ^ucalypts.
Mature: Grain hay, alfalfa, green peas, cabbage, lettuce,
spinach, table beets, carrots, turnips, radishes, green onions, asparagus, strawberries, mulberries.
MAY.

Planted: Egyptian, Kaffir 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.
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JUNE.
Planted: Egyptian "and broom corn, cowpeas, melons,
squashes, pumpkins, date plants.
Mature: Alfalfa, Indian corn, potatoes, tomatoes, melons,
cucumbers, bush squashes, beans, beets, carrots, onions, strawberries, blackberries, figs, plums, peaches, apricots, apples
JULY.

Planted. Indian and Egyptian corn, millet, cowpeas,
melons, squashes, pumpkins, date plants.
Mature: Cowpeas, sugar beets, alfalfa, tomatoes, melons,
cucumbers, grapes, figs, plums, peaches, apples, pears.
AUGUST.

Planted: Peas, beets, beans, cowpeas, millet, potatoes
cabbage and cauliflower seed, carrots, celery plants, cucumbers,
lettuce, Eucalypts.
Mature: Egyptian and Kaffir corn, sorghum, sugar beets,
cowpeas, tomatoes, 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,
lettuce, spinach, radishes, beets, carrots, turnips, onion seed
Mature: Egyptian, Kaffir and broom corn, sorghum, cowpeas,
peanuts, cotton, melons, grapes, plums, peaches, apples, pears,
dates, pomegranates.
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, Egyptian, Kaffir and broom corn,
sorghum, millet, alfalfa, tomatoes, melons, cucumbers, squashes,
pumpkins, string beans, peanuts,grapes, plums, peaches, apples,
quinces,pears, dates, pomegranates,
NOVEMBER.

Planted Small grains, alfalfa, clovers, peas, cabbage plants,
radishes, beets, turnips, lettuce, spinach, strawberries, date seed.
Mature. Indian and Egyptian corn, sorghum, cowpeas,
alfalfa, potatoes, tomatoes, pumpkins, squashes, peas, beans,
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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,
celerv, 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
concerning the planting of crops, the proper time for planting
each and the time when eacr? usually matures in the vicinity of
Phoenix are given. Our seasons are so different from those
m most other portions of the country, that those unfamiliar with
the region are naturally apt to become somewhat confused as to
the proper time for 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. vSeptember 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.

