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PREFACE.

This bulletin is a collection of the "Timely Hints for Farm-
ers" which have been issued and distributed by the Experiment
Station twice each month from Oct. ist 1899 to June 15, 1900, in
Arizona and to others in the arid southwest. In this form and
with the added illustrations the series is available and equally
timely for succeeding years.

These articles are the result of an effort on the part of the
station staff to reach the farmers of the Territory from time to
time with useful information on living agricultural topics so pre-
sented as to be easily understood and, as far as possible, acted
upon by those receiving them. The diversity of farming interests
in the southwest has made it impossible to interest all readers all
the while, although we believe that the series has something of
value for almost everyone who is interested in the fruits of agri-
cultural toil.

The many expressions of appreciation which have been re-
turned from time to time by those receiving the "Hints" is evi-
dence of their usefulness and the series will be continued another
year beginning about Sept. ist.

R. H. FORBKS,
Diret tor



TIMELY HINTS FOR FARMERS.

GREEN-MANURING PLANTS FOR ORCHARDS.

No. i, OCTOBER i.

During the past year the Arizona Experiment Station has
been testing plants that gave promise of being useful for plowing
under to improve the soil. Special attention has been given to
plants suitable for growth in orchards. The two best plants tested
were Melilotus indica and alfalfa. The Melilotus is the plant com-
monly called t(sour clover" in Arizona. Elsewhere it is known as
Yellow sweet-clover or Bitter Melilot. It belongs to the same
genus as White sweet-clover (Melilotus alba,) the flowers being
yellow instead of white It is an annual, while the white-flowered
Melilot is a biennial.

Yellow sweet-clover (sour clover) grows naturally through-
out the southwest, being commonly considered a weed. In south-
ern Arizona it is quite common in grain fields, these being the
source of the seed used for sowing in orchards. Seed can be
obtained where grain has been threshed, or at grist and rolling
mills, the cost being slight.

The seed will germinate only during the cool weather from
September to April. The earlier it is sown in the fall the more
growth will be secured for turning under in the spring. If sown
the latter part of September or the early part of October it will
ordinarily attain a height of three to six inches before being
checked by the cool weather of December and January. It may
be sown as late as December, but will not give as heavy a yield as
if sown earlier. About 50 pounds of seed should be sown per
acre.

The method of seeding found to be the best is to level the
ground well, sow broadcast, furrow with a three-shovel furrow-
er, roll, and irrigate by running the water in the furrows, which
should be two or three feet apart Irrigating it frequently dur-
ing the winter will not only increase the yield, but will benefit
the orchard.
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nish a supply of green peas. The best varieties for this purpose
were found to be Yorkshire Hero and Champion of England,

The White sweet-clover already mentioned makes a luxuriant
growth during the summer, but grows little during the winter
when the trees are dormant. For summer growth it seems to be
no better than alfalfa. If permitted to grow two seasons, it dies
at the end of the second. It may be plowed under green, or sim-
ply be allowed to die and decay upon the surface.

The benefits from the winter-grown green-manuring crops
are four-fold at least. In the first place, the soil is thus covered
during a portion of the year and the exhaustion of decayed vege-
tation by the heat of the sun retarded In the second place, plant
food that would otherwise be washed away by rains and irrigation
is appropriated by growing plants, and thus saved for the tree.
One of the most important benefits is the improved physical con-
dition of the soil, due to the decaying of the green matter turned
under. This causes the soil to bake less after irrigation, and to
hold its moisture longer

The chief benefit to the trees comes from the addition to the
soil of nitrogen, one of the most important plant foods, The ni-
trogen added is derived from the air mixed with the soil. Most
plants are powerless to use nitrogen from the air with which they
are surrounded, notwithstanding the fact that the latter contains
about 80 per cent of this element. The members of the pea fam-
ily (peas, beans, clovers, alfalfa, etc.) are an exception. They
harbor upon their roots colonies of microscopic plants called bac-
teria which have the ability to absorb nitrogen and pass it along
to the plants to which they are attached. The irritation produced
by these colonies of bacteria causes the formation of small modules
or knots by which their existence upon the plants may be known.

The plowing under of the plants that have secured their ni-
trogen elsewhere than from the soil adds to the latter the nitrogen
thus secured, and in addition benefits the soil in the ways men-
tioned above,

It has been found by W. M. Ward, one of the leading or-
ange growers near Phoenix, that, after sowing the Yellow sweet-
clover seed one or two seasons in an orchard, enough seed will
mature under the trees, and in other places not reached by th§
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plow, to seed the orchard from } ear to year, the only work nec-
essary being furrowing during earl> October and subsequent irri-
gation. Mr, Ward was one of the first men to sow the Yellow
sweet-clover for this purpose, having begun its use several \ ears
ago, He believes it has been of gieat benefit to his orchard

A. J. MCCLATCHIE,
Department of Agriculture and Horticulture.

PLANTING EUCALYPTS IN ARIZONA.

No. 2, OCTOBER 16.

The Arizona Experiment Station has been studying Eucalypts,
with a view to ascertaining which ones can be successfully grown
in southern Arizona*

The Eucalypts are evergreens belonging to the genus Euca-
lyptus, of which there are about 150 species. They are indigen-
ous to Australia and the adjacent islands, and have been introduc-
ed into many parts of the world having a similar climate. The
different species require different conditions of soil and climate.
About 50 species thrive in different parts of the south western United
States. Few of the species have common names that distinguish
them from each other, hence in speaking of them it is necessary to
use the scientific names in order to be accurate. The one most com-
monly grown in California, where the Eucalypts have found spe-
cial favor, is Eucalyptus globulus, commonly called Blue Gum
there.

A much smaller percentage of the Eucalypts thri\ e here than
in California. In fact, it has been commonly supposed that none
would thrive here, This opinion was probably based upon the
fact that E. globulus, the prevalent one in California, endured
neither the heat of out summers nor the frosts of winter,

It has been found that several species resistant to both heat
and moderate cold do thrive here, a few of which will probably
grow nearly if not quite as rapidly as the Blue Gurrt does in Cal-
ifornia, A few plants of various species have been set in various
parts oi southern Arizona from time to time during the past eight
years* Those that have done the best are E. viminalis, E. res-
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table mould and sharp sand Scatter the seed e\ enl\ o\ ertliesur-
face and co\ er about one eighth inch deep with tmeh sifted soil
The seed should be watered lighth daih care being taken that the
surface ne\er becomes dn The \oung plants should appear in
from one to frn, o \\ eeks \fter this be careful to a\ oid keeping the
seed bed too damp, or fungi ma\ attack and destro\ the \ oung
plants A good plan is to \\ ater onl\ during the \\ ai m part of the da\ ,
that the soil ma\ become partialh dried prompth If possible
rain v> ater or distilled \\ ater should be used for \\ atermg the \ oung
seedlings as the salt and alkali of the \\ aters of Arizona are apt
to cause conosion at the surface of the soil

When about three inches high the \oung plants should be
transplanted into fresh soil—a mixture of clav loam, \\ell rotted
manure and sand The> ma> be set about t\\o inches apart each
\\a\ Eucahpts make a better gro\\th if planted out \\hen six to
twehe inches high than if left in the seed boxes until larger
During most seasons April will probabh be the best month for
setting them in the field None should be set after the earh part
of Ma>

For fuel or timber the\ mai be set six to ten feet apart each
\\a\ The\ gro\\ straighter and make better timber if planted
near together in blocks than if scattered o\ er a farm If cut to
the ground ^ hen a sufficient si/e for fuel or posts, they will send
up sprouts that ma\ be cut again in a few years

A J McCivATcnm,
Depaitmtnt oi Agriculture and Horticulture

IM?RO\PMLNT OF ARIZONA SOII+S

NO 3 NOVPMBKK I

For about two >ears past the study of a large and represent-
atne collection of soils from southern Arizona has been in
progress with a \ lew to finding out their merits and deficiencies
for agricultural purposes As one result of this study it has been
found that in nearly every case the mineral elements of fertility
are present in abundant quantity. Iron and lime are plentiful,
while potash and phosphoric acid are present usually in more
than sufficient amounts Alkaline salts, though often present on
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lower irrigated le\els in injurious quantity, are chiefly of the
"white" or least harmful kind.

It has been found, however, that nitrogen and humus are
almost always deficient. The average for twenty soils exairired
is .045 per cent of nitrogen and .65 per cent of humus or \eg-
etable mould, When we consider that o.i per cent of nitrogen
and i to 5 percent of hurnus (according to the physical texture of
the soil) is desirable, it is at once evident that the desert fanrer
stands in need of some remedy for a real defect. Associated with
these peculiarities is a prevailing dense and packed condition of
desert soils which is far from the light, loose condition of virgin
turf or forest soils m humid regions

It so happens, fortunately, that the deficiency of humus and
nitrogen may be corrected, and the tilth of desert soils improved,
by the one operation of green manuring. The humus or decom-
posed vegetable matter resulting from this process contains from
5 to 15 per cent of nitrogen, so that the one implies the other. The
nitrogen of humus, also, is in a form not easily dissolved in soil
water and carried away, which is far from being the case with Chile
saltpeter and some other commercial fertilizers.

Also, humus improves the tilth of dense and lifeless soils
because it separates the soil particles one from another and per-
mits the circulation of the air and water needed by plant roots.
The water holding and retaining power of soils is also increased
because of the absorbent quality of humus, thus making them less
droughty in character.

In this and other ways hurnus improves our desert soils both
in chemical fertility and in their behavior with water, the latter
being specially important in regions where water is often difficult
to obtain.

In addition to these benefits the green manuring crops used
for the production of humus, such as ' (sour'' clover and alfalfa,
send their roots deeply and in every direction into the soil. In
this way they improve the drainage of heavy soils, bring the
mineral elements of fertility from below to the surface, and open
up the way for the tenderer roots of other crop plants.

The best kinds of green-manuring crops for southern Arizona,
so far as known, and the ways of handling them, are pointed out
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in No. i of "Timely Hints," where alfalfa for summer and "sour'
clover for winter are recommended.

But it must not be supposed that humus once added to the
soil is permanent. Eternal vigilance is the price of humus, for it
has enemies. The hot, dry desert air burns it up, and water con-
taining the much dreaded black alkali dissolves it and carries it
away.

The effect of heat upon humus may be seen by contrasting
the soils of Arizona with those of Montana. The soils of Mon-
tana are alkaline, and the climate is arid and largely cold; the soils
of southern Arizona are likewise alkaline, and the climate arid
but hot. The average humus in 39 Montana soils is 3.32 percent
in 20 Arizona soils it is .65 per cent. This great difference is
chiefly due to the difference in temperature of these two states.

To prevent the loss of humus through the sun's action it is
necessary to grow cover crops which shall protect the ground from
the sun's direct rays, especially in hot, dry weather. Thus far
the results at the Experimental Farm favor cow peas for summer and
* 'sour'' clover for winter. The broad leaves of the cow peas seem
specially effective in shading the ground, while the plant is also
valuable as a green-manuring and forage crop.

It is a matter of almost common observation that grain, roots,
and even trees do better upon old alfalfa ground than upon virgin
soil, a fact largely due to the enrichment of the soil In humus and
nitrogen and its improvement in tilth in the ways stated above.
In 1898, during the work of the Experiment Station with sugar
beets it was noticed that the beets coming from old alfalfa
ground were richer in sugar and of greater purity than those from
virgin desert soil. On the Experimental Farm a careful observer
can see the effect of one year's green-manuring in a small peach
orchard.

It may be stated, in conclusion, that green-manuring is a
leading means for the improvement of most Arizona soils in tilth,
and in their Jaumus and nitrogen content.

R. H. FORBES,
Department of Chemistry.





TIMEXY HINTS FOR FARMERS. 75

of the season. In general, the plan of the experiment was thor-
ough winter irrigation followed by thorough summer cultivation.

The effect of the above treatment was recorded in two ways:
( i ) By making determinations of the amount of moisture in the
soil soon after winter irrigation ceased, and (2) by noting the
physical appearance of the trees and the character and amount of
fruit borne.

For determining the amount of moisture content of the soil a
sample of each foot from the surface to the ground water was taken
during April, May, June and September. In taking the samples
of soil, roots were encountered in abundance as deep as fourteen
to sixteen feet, while one peach root was followed into the twentieth
foot at a horizontal distance of eighteen feet from the tree, show-
ing that the water of at least the upper twenty feet could be used
by the trees.

The upper five and a half feet was a clayey loam; the next nine
feet, gravel; then about a foot of clay; then another foot of gravel;
and the rest of the way to water, a fine clay. Hence the roots
had passed through ten feet of gravel and four feet at least into
the clay beneath.

The results from the first set of samples indicated that the
irrigating water had penetrated to a depth of twenty-four feet.
The sixteenth foot was the wettest one, the soil being so nearly
saturated that it was muddy. From this point the moisture was
less and less abundant, until the twenty-sixth foot was reached.
From here the percentage of water increased gradually until ground
water was reached at thirty-four feet.

The second set of samples showed that the capillary action
upwards had about kept pace with evaporation, the moisture
in the upper four feet being about the same as the month previous.
As a whole, however, the water had settled some. During the
next month evaporation was more rapid than the upward
capillary action, the third set of samples taken during June show-
ing that the upper five feet had become quite dry. However,
there was still plenty of water within reach of the roots, the soil
from the fourteenth to the twentieth foot being still wet. The
soil samples taken during September showed that while the upper
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fifteen feet were comparatively dry, the lo\\er extremities of the
roots were still surrounded by moist soiL

The conditions above ground were very satisfactory. The
trees grew thriftily and maintained a vigorous appearance through-
out the season. The trees were well loaded with fruit, the peaches
and apricots being larger than the previous year, when the orch-
ard was irrigated frequently during the summer. The quality of
the fruit was excellent. At the close of the season, though hav^
ing received but one irrigation since March, the trees were in
fine condition.

The results of this experiment indicate the value of filling
the soil with water during the winter. At this time, irrigating
water is comparatively abundant, evaporation is slow, and the irj

rigating water is supplemented by some rainfall? while during
late spring and early summer, when the trees are growing rapidly
and consequently need the most water, the conditions are quite
different. Most fruit growers consider it advisable in our climate
to irrigate at least once a month from March to September, The
above results demonstrate that m permeable soils much of this
summer irrigation may be dispensed with providing the orchard
be cultivated thoroughly.

The special object of this bulletin, issued at this time, is to
impress upon orchardists the importance of beginning early and
irrigating thoroughly throughout the winter. Permanent fur-
rows may be plowed, into which the water may be turned at any
time. If clover is to be grown in the orchard during the winter,
as suggested in Timely Hints No, i, the seed should be sown
before the soil is furrowed for winter irrigation,

A, J, McClfATCHIE,
Department of Agriculture and Horticulture

THE CROWN GAU,,

No- 5, DEJC^MBER i.

Tie crown gall is a disease very injurious to deciduous fruit
trees, particularly so to the almond, apricot, peach, plum, and
nectarine. The same, or closely allied galls, have been found

the ro©ts of the apple, pear, English walnut, grape, rasp-*
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the deciduous fruit industry in practically all of the great fruit
centers of the United States,

For the past six years I have had the crown gall under obser-
vation, and five years ago published a preliminary report regard-
ing it, as Bulletin No. 12, of the Arizona Experiment Station.
This report was based almost entirely upon observations in the
field, Two years ago extensive experiments were begun to ascer-
tain the communicability of the galL It is sufficient at this time
to state that I have repeatedly produced the disease by inocula-
tion of young seedlings with small bits of the gall, in some in-
stances the gall beginning to develop twenty days after the inocu-
lation*

Again> I have repeatedly produced the gall on almond seed-
lings by planting the seeds in sterile soil, and at the time of plant-
ing, placing a few pieces of minced gall in the soil-

There is no question regarding the communicability of this
disease; it is contagious. The disease is probably caused by a
micro-organism known as a "slime fungus;*' the plasmodia of the
organism, through irritation, causing the galls to develop. Under
certain conditions the plasmodia creep to the surface of the gall
and form minute amoeba-like bodies which slowly make their way
through the damp soil to other plants*

No details are here given, the reader being referred to Bul-
letin 33 of the Arizona Experiment Station, which is a detailed
report of the investigations, including the cause and nature of the
disease, and how best to deal with it. Knowing the nature of the
disease, the question with the fruit grower is how to eliminate it
from the infested orchards. The best advice that I can give to those
intending to plant trees is to get trees from a nursery that is absolute-
ly free from the crown galL It is not sufficient to cast aside as worth-
less only those trees with galls upon their roots- Every tree that
comes from an infested nursery is dangerous, and when such trees
are planted, great chances are taken. If your orchard is already
infested with crown gall, you cannot entirely get rid of it. All
that you can do is to hold it in check and keep the galls as much
as possible from the crowns of the trees. When it appears on the
main stem of the tree a few inches below the ground, that is, at
the crown, as it frequently does, particularly on young trees, it is
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almost certain in time, if unchecked, to cause the death of the
tree. As this disease only affects the tree at the point where the
gall develops and in the adjacent tissue, if the gall be removed
and something be applied to the wound to prevent additional
growth, it can be held in check, and a minimum amount of harm
will come to the tree from its action.

From a number of experiments carried on in the greenhouse,
where a large number of seedlings have been under observation
for the past two years, it has been shown that bluestone is of
marked value in treating the disease. In the field the following
has proved to be the most successful of any treatment as yet known.
The remedy should be applied in October and November or in
March and April, as at these periods of the year the growth of
the gall is the most rapid :

Two parts of bluestone;
One part of copperas;
Three parts of quicklime*

Crush the bluestone and copperas to a fine powder, thor-
oughly mix with the lime, and add enough water to make a thick
paste. In treating the disease the crown of the trees should be
exposed, all the galls cut a^way, and a quantity of the paste plas-
tered over the wounds. This remedy prevents the growth of the
soft, spongy tissue infested by the plasmodia. It is very import-
ant that all galls cut from the trees be gathered and burned.

J. W. TOUMEY,
Department of Botany*

DESIRABLE VARIETIES OF PEACHES,

Na 6, DECEMBER 15,
Among the large number of varieties of peaches grown at the

Station Farm near Phoenix are several promising varieties not
generally grown in this region. For the benefit of prospective
tree planters, the following notes upon some of the varieties are
issued. The varieties are arranged approximately in the order of
their ripening:

K—* Fruit of fair she and quality, greenish white with
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with a rich flavor; a cling; ripens August i5th to 3Oth; tree bears
well.

SYI.PHIDE: CUNG.—Fruit large, creamy white mottled with
red, very juicy and of high flavor; an excellent cling for canning
or table use fresh; ripens August 2oth to 3Oth; tree vigorous and
a heavy bearer.

BONANZA.—Fruit of medium size, creamy white tinged with
red, of excellent quality, a freestone; ripens October loth to 25th;
tree a very heavy bearer.

TOPAZ.—Fruit of medium size, greenish white, tinged with
red, not juicy but of good quality for so late a peach; a freestone;
ripens November 2oth to December xoth; the latest peach in the
Station orchard; a good bearer.

All of the above varieties have grown vigorously and stood
the heat of summer well, some other varieties not adapted to the
region, but popular elsewhere, succumbing to the influence of our
climatic conditions. In general, varieties originating in such
peach states as Georgia and California succeed better here than
many better known varieties that originated in the northern states.

For family use and home market a continuous supply of
peaches will be furnished if the above are supplemented with
Hale's Early and Early Crawford to fill in the space between the
ripening of Governor Garland and Wager, with Salway to fill in
between Sylphide Cling and Bonanza, and with Bilyean's I^ate to
fill in between Bonanza and Topaz. If the above are supple-
mented with Triumph, a yellow-fleshed early peach, Greensboro,
an early peach of good quality, and with Muir, a good drying
peach, the result would be an orchard furnishing the possessor an
excellent variety of fruit.

The foregoing *tiotes apply to well cultivated trees. The
cause of much failure in peach growing in this region is failure to
cultivate properly. The peach will do fairly well a few years, if
neglected, but will eventually succumb to the treatment.

Irrigation without subsequent cultivation causes the soil to
become compact and kills the trees. In this regard, peach trees
will not endure what pear trees, for example, will. The peach
must have an open soil in order to thrive. If properly treated,
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there is no reason why the peach should not be a very profitable
crop in southern Arizona, where a failure to set fruit is so rare.

A. J. McClvATCHIE,
Department of Agriculture and Horticulture.

THE DANGER OF INTRODUCING INSECTS ON TREES,

No* 7, JANUARY i,

At this time of the year it is appropriate to call the attention
of those who may be importing young trees to the danger of
introducing with them various insects. Inasmuch as there is at
present no system of horticultural quarantine in Arizona, it is
necessary for each individual importer to see that his own trees
are clean; and it is to his interest to pursuade his neighbors, so far
as they are importers of trees, to be similarly careful.

There is a common belief in the Salt River Valley that in-
fested trees may safely be planted, because the scales or other
pests which may be upon them will not survive. There is plenty
of testimony proving that the black scale of California has repeat-
edly been brought to Phoenix on young orange trees, and the
trees set out infested; yet at the present time no trace of black
scale can be detected in the orchards. This points to what is in-
deed the fact, that scales and other insects brought from relatively
moist regions to Arizona have a hard time to exist and propagate.
Especially when they come on young trees, they are exposed to
the direct rays of the sun, and are liable to perish before the plant
affords enough shade to protect them.

Admitting all this, however, there is plenty of reason for the
most scrupulous care* Under certain conditions, scales which
normally inhabit moist and relatively cool regions, will flourish
even in the Salt River Valley. The San Jose scale is a case in
point. This has been brought in, undoubtedly, on young treesy

and has survived for many years in Phoenix, In an orchard at
Glendale, where the pear trees are fairly large, and are protected
by shade trees from the full force of the sun, this scale is rampant,
covering the bark of the trees, and overrunning the fruit and
leaves, rendering the product quite worthless-
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So, again, the pear leaf blister-mite has been introduced from
the eastern states on trees, and is now common in Mesa and Tempe.
It li\ es in a brown thickening of the tissue of the leaf, and is so
protected from the excessive heat and dryness.

The soft scale has been introduced on ornamental plants, and
is abundant on certain oleanders in the streets of Phoenix. Now
this scale is a well-known pest of the orange, and while it might
not live on young orange trees, it is more than likely that it would
•flourish in the dense shade afforded by trees of larger growth.

From Dewey, Arizora, we have received specimens of the
woolly aphis, reported as injuring the apple trees. The owner of
the trees mentions that he got them from a certain nursery in
Missouri.

It is not always easy to detect pests on plants. Scales, when
few in number, are very easily overlooked Similarly, eggs of
moths or of mites are extremely inconspicuous in many cases. Little
cigar-shaped case-worms, which may be found on trees from New
York state, are quite the color of the bark, and practically invis-
ible unless one examines closely. Woolly aphis, from its mildew-
like secretion, is much more easily seen than most things found
on imported tress.

Just because it is so hard to see these things, it is best to have
all imported trees examined by a man who knows what he is look*
ing for, and is an expert at the business. The Salt River Valley
should certainly have a horticultural quarantine officer with a suit-
able law giving him power to destroy infested plants. The Valley
is isolated, and plants can only come in by rail; the interests in-
volved are large and daily increasing, and the valley at present re-
markably free from pests.

It is a good precaution, in case of insects being overlooked,
to apply some insecticide to imported plants before they are set
out. When there is a suitable official to do the work, the gas
treatment is doubtless the best. Unfortunately, however, scales
will get into minute cracks and crevices in such plants as palms,
and the gas does not always reach them.

Kerosene emulsion, however, is a good insecticide for domes-
tic use, This is made with kerosene, soap and water, in the pro-
portions of two gallons of kerosene to one gallon of water and one
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or two pounds of soap, The soap is dissolved in the water by
boiling, and when this mixture is still at or near the boiling point,
the kerosene is added, and the whole churned up until it is a
thick, creamy mass. This can be kept and diluted with about ten
times its bulk of water for ordinary use. The writer has made
good emulsion in small quantities in a lard can, beating it up with
a large spoon. The emulsion can also be made with kerosene
and milk, in which case heating is not necessary,

T, D, A. COCKKRELL,
Visit J tig Entatrtologist

WHAT TO PLANT ON ARBOR DAY,

No* 8, JANUARY 15,

The planting of trees and shrubs for decorative and shade pur
poses and to secure pleasing landscape effects is desirable in all
places inhabited by civilized man- In nearly every state in the
Union a day has been set aside each year since 1885 for the pur-
pose of planting trees and to commemorate with appropriate ex-
erciseSj in school houses and elsewhere,, the great value of tree
planting from a civilizing and aesthetic standpoint, This day
throughout the United States is known as Arbor Day,, and in
Arizona has usually been observed in February. Every one who
has a village lot or a farm should observe this day and plant trees,
shrubs, and vines, that their pleasing flowers and cooling shade
may give him pleasure in the days to come.

The question that a great many will ask Is, what had we best
plant in order to attain the most satisfactory results with ordinary
care and attention? For all Arizona this question cannot be
answered m a few words. Everything depends upon the moist-
ure, temperature, soil and cultivation. Without attempting to
enumerate the exotic plants that have been grown and should be
grown by those having plenty of water and ample time, and money
to pay for cultivation, I call your attention to a number of plants
that will thrive with little or no care and will survive prolonged
drouth,

Too many trees have been planted in Arizona to live for a
year or two and finally die- Tlie trouble in many instances has
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calities where there is little water. Even where there is ample
water for irrigation my observation has been that the Mesquite
and Palo Verde invariably excel the Umbrella tree and most o^her
imported trees from an effective and decorative standpoint at the
expiration of five years after planting.

This certainly has been the experience on the University
grounds at Tucson. Contrary to the general opinion, the growth
of the Mesquite, Palo Verde and most other indigenous trees of
our foothills and plains, is remarkably rapid, particularly when
grown for decorative purposes, where they may be given more
water than under natural conditions, A specimen of one of our
native species of Palo Verde, namely, theBagote (Va-go-tay), now
growing on the University grounds, has a trunk ten inches in
diameter and a wide spreading, handsome top, fully twenty-four
feet in width. This tree grew fiom seed since 1893, In rapidity
of growth it has far outstripped the Ash, Locust, Umbrella,
Catalpa and Mesquite, growing in like situation. The Sta-
tion has on hand a quantity of the seeds of this tree which
will willingly be distributed free of charge to those desiring to plant
them.

Our foothills and lower mountains abound in trees and shrubs,
many of which grow with great rapidity and are more attractive
than many of the things that we get from away, particularly if we
cannot give them special attention. Our Yuccas and Agaves are
especially decorative and should receive much more attention than
they do. In order to introduce the native plants into our gardens,
they must usually be grown from seed. It is only in rare instances
that the ordinary person will succeed in digging a plant in its wild
state and in successfully planting it.

In addition to our native plants, those which grow in and ad-
jacent to the deserts of the Old World are especially desirable.
There is no reason why avenues of date palms should not border
our canals and ditches instead of worm-eaten cotton woods. Date
seeds germinate readily, and if thrown out along ditches will grow
without any further attention and in a few years' time will grow
into attractive, wide-spreading plants.



TIMELY HINTS FOR FARMERS 87

WINTER REMEDIES FOR INJURIOUS INSECTS.
No, 9, FEBRUARY i.

It is not altogether easy to realize that all the different kinds
of insects which were Seen flying and crawling about during the
summer, are still in existence, in one form or another, during the
winter. What was then a moth or a butterfly may now be an
egg, fastened to the twig of a tree, or a worm under the bark, or a
pupa in the ground. The beetles, which were then running across
the path> may now be hidden away in some hole. The bees, then
so busy on the flowers, are now deep in their subterranean tunnels.
The grasshoppers exist as eggs in little pockets in the soil. And
so, whatever may have happened to the < 'individuals"ofthe sum-
mer time, the "species" are still with us, quiescent but alive, and
ready to appear again with the warm weather.

Though our enemies the insect pests may be quiet at this
season of the year, it is no reason why we should be. They got
ahead of us, perhaps, during the summer; now is our chance to
get even. Many of them are now at their lowest ebb, and one
individual killed now is worth many deaths later on.

For example, take the plant-bugs; the squash-bug or the false
chinch-bug. One winter day I brought in an armful of wood for
the stove. Immediately after, I noticed a peculiar pear-like odor,
which suggested that some one had been buying candy flavored
with that coal-tar product which is supposed to taste like pears.
No candy being discoverable, I turned to the wood-box, to find
many healthy-looking individuals of the common squash-bug. It
was these creatures, which had come in with the wood, that had
produced the peculiar odor. The female squash-bug lives during
the winter under piles of wood, boards, and such things, and by
placing suitable shelter about the garden can be trapped and killed.
Each female so Aealt with would have been the mother of a lively
brood later on.

At Las Cruces, one winter, I was turning over the dead leaves
and trash which had gathered along the garden fence. This de-
bris was found to be swarming with little greyish bugs, the false
chinch-bug or Nysius angustatus. Later on, in the spring time,
these bugs were found in myriads in a strawberry patch not far
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away, doing considerable damage. It was then too late to do
much with them; the trash should all have been swept up and
burned during the winter, and the bugs so destroyed or compelled
to go elsewhere*

It is to be remarked, with regard to the last case, that the
owner of the strawberries kept his place perfectly clean. The bugs
found shelter with his neighbor during the cold weather. Thus
it is, that the individual is often helpless in such matters so long
as his neighbors refuse to take the necessary precautions.

If all the farm land were under cultivation, kept clear of trash,
and plowed In the fall, we should not hear so much about insect
pests. Every bit of waste land, grown up with weeds, breeds or
shelters insects which may attack the crops.

Scale-insects may be usefully dealt with in the winter. In
Mesilla, N. M., the San Jose scale problem was solved in a very
simple way. The trees were cut back as much as was safe, and
then the infested trunks were painted carefully with kerosene.
This method will do very well for the Salt River Valley, where
there are not many trees infested.

The winter birds destroy a great many insects. We have
noticed in New Mexico how large a percentage of the larvse of the
codling moth, wintering under the bark of apple trees, are eaten
by the birds. The birds, then, should be encouraged, and should
not be shot or otherwise persecuted by small boys.

The Bryobia mite, which is common on almond trees in the
Salt River Valley, can be treated with a spray of lime, salt and
sulphur wash. The formula for this wash is:—Unslaked lime, 40
pounds; sulphur, 20 pounds; salt, 15 pounds. One-fourth of the
lime is first slaked and boiled with sulphur in 20 gallons of water
for two or three hours; the remainder of the lime is slaked and?

together with the salt, is added to the hot mixture, and the whole
boiled for half an hour or an hour longer. Water is then added
to make 60 gallons of wash.

T. D. A. COCEIERELL,
Visiting Entomologist,



TIMELY HINTS FOR FARMERS. 89

CARE OF MILK FOR THE FACTORY.
No. 10, FEBRUARY 15.

A consideration of the subject of the care of milk upon the
ranch is always timely. It is especially so at this time of the year.
If any special provision is to be made for better methods of hand-
ling the cows and the milk during the trying summer season, now
is the time to do it, before the warm weather sets in.

With the great lack of cold water upon our farms the problem
of getting milk to the factory in the best of condition is not an
easy one to solve. Many dairymen are careless or indifferent con-
cerning it, and others, knowing this, argue that it is useless for
them to take good care of their milk if it is to be contaminated at
the factory by being mixed with the bad milk of their neighbors.
And there is some reason in their argument. As a chain is no
stronger than its weakest link, so a day's make of butter or cheese
at the factory cannot be very much better than what would have
been made from the poorest lot of milk alone. Most milk faults
are contagious and milk coming to the factory sour or tainted
should invariably be rejected. Any man who so disregards, not
only his own interests, but those of his fellow patrons, as to deliver
foul milk at the factory should suffer this penalty at least. To re-
ject bad milk is the creamery man's only means of defending him-
self and his other patrons against the few wilfully careless and ig-
norant, and in justice to all ccncerned it must be done. No cream-
ery man likes to turn away a patron, however, and no patron can
afford to have his milk refused. If a few general principles con-
cerning the handling of milk are understood and acted upon it
need not be necessary.

In the first place it should be understood that the souring and
other fermentations of milk are not normal changes. They take
place as a result of the growth in the milk of minute forms of life
called germs, or bacteria. These germs are so small that they are
to be seen only by the use of a powerful microscope, but they repro-
duce themselves with great rapidity. Milk as it is formed in the
udder of the healthy cow is free from these germs and, if it could
be drawn without exposure to the air, into a closed vessel, equally
germ free, it would remain in a sweet condition indefinitely.
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rising in a cloud of dust whenever the cows are brought in to
milk. In the next place, the animal should be tied during milk-
ing. The ordinary stanchions used on some of the ranches in the
Salt River Valley are cheap and efficient for this purpose. By
using them the cows are kept quiet and dust avoided, the animals
may always have a clean place to stand, they are more easily
handled and much time is saved.

The body of the cow is perhaps the most fruitful source of
trouble. It should be brushed to remove the loose hair and par-
ticles of dirt, and the udder and adjacent parts dampened by the
use of a moist cloth or sponge. The indifferent man will scoff at
this suggestion, but experience has shown that it is a practical
thing to do. In an experiment made by Dr. Russell of the Wis-
consin experiment station, it was found that the contamination
was nearly twenty-nine times greater when these precautions were
not observed than when they were.

The milker's hands and clothing should be clean. This goes
without saying. Yet too many fail to grasp the real meaning of
what they know to be true. This word, clean, is the same word
and has the same meaning as that word, clean, used to describe
the desirable condition of a Sunday shirt.

In spite of all these precautions some germs will find their
way into the milk. If they did not increase in number their pres-
ence would not be especially harmful. Milk, however, is an ideal
food for them and precautions must be promptly taken to check
their growth. At a temperature of from 70 degrees P. to 90 de-
grees F. their development is probably most rapid. At below 60
degrees F. it is comparatively slow. Dr. Russell found in a sam-
ple of milk, held for twenty-four hours at 59 degrees F. one hun-
dred and sixty-three times as many germs as at first; while in
milk held for the same length of time at 77 degrees F. he found
over sixty-two thousand times as many as at first. As the tem-
perature of the body of the cow is about 100 degrees F. the neces-
sity of using every available means to cool the milk down to 60
degrees, or better lower, as soon after milking as possible, is very
apparent. For this work the use of an aerator is indispensable.
The aeration of the milk, aside from the cooling, is especially bene-
ficial when the milk is to be used for cheese making.
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Unclean utensils are another cause of bad milk. The fact
that a milk pail looks clean should not be taken as evidence that
it is clean. It is well to remember that the agencies directly caus-
ing the souring of milk are invisible, Belief in the cleanliness of
dairy utensils should be based, then, upon faith, not sight; and no
faith should be put in any method of washing which does not
include the use of boiling water. No means less effective will leave
them in any degree free from germ life.

The almost universal practice of returning the skim milk to
the farm in the same cans used for carrying* the sweet milk to the?
factory is a custom which, in this climate, is to be deplored, for
the reason that the skim milk is almost invariably sour before it
reaches home. The cans in which the milk goes to the factory
should be emptied, washed, steamed and dried before they lea\e
it and a different set used for the skim milk.

Success in dairying is dependent upon four things' good feed,
good cows, good product and a good market. Good product
comes, not as a result of good feed or of good cows alone, but also
as a result of good care. There is a Market for good product only,

G. H. TRUE,
of Animal

BLACK

NO, II, MAjRCH f,

Black Alkali, though a white substance, is so Mined because?
in contact with the vegetable matter of wet soil, it produces the
dark appearance so well and unfavorably known to the irrigation*
farmer. It is the same in composition as common washing soda^
which resembles the caustic principle of wood asn^s extracted in
common lye. It is chiefly formed by the decomposition of granitic?
rocks, and when the natural rainfall and drainage are not suf-*
ficient to carry it away it remains in the soil.

Southern Arizona, being sefni-arid and traversed by many
granite mountain ranges, contains some black alkali in the agri^
cultural soils, though the amounts are not excessive excepting
where irrigation has caused concentration of the alkalin® salts/
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lows of its removal. But the worst effect is its corrosive action
directly upon the plant at or near the surface of the ground where,
especially in hot, dry weather after an irrigation, the alkali, as an
effect of evaporation, collects in the form of a crust.

In Salt River Valley the average of twenty analyses shows
only .044 per cent of black alkali, but at some of the lower levels
where the ground is subirrigated by water from the canals, black
alkali exists in destructive amounts, having been concentrated
through the action of irrigating water,

The seepage from such localities carries black alkali in solu-,
tion, as is the case in Jenkin's seepage ditch near Double Buttes,
southwest of Tempe. On the other hand, Salt River has been ob-
served to contain lime in the form of gypsum, which is an anti-
dote for black alkali. At a time of high water this upper-river
water may modify or overcome the alkaline character of seepage
water. It is therefore probable that lands lying under seepage
canals are at some times benefitted, apart from the addition of silt,
by the application of upper-river water.

The best remedy for alkaline salts of any sort, where drain-
age is possible, is to flood the ground for a sufficient time, many
days if necessary, to carry the salts down and entirely away into
the country drainage. This is practiced in Utah and is stated to
have been done near Buckeye.

In small areas of valuable lands, gypsum, in a well drained
soil, can sometimes be used with economy to overcome black alkali.
One ton per acre of gypsum would overcome about .036 per cent
of black alkali in the surface foot of soil. Gypsum exists near
Vail's station, twenty miles east of Tucson, and the chief cost
would be that of transportation.

Much land is being cleared at this time of year in preparation
for planting, the brush often being collected in great piles and
burned. Since ashes contain black alkali in considerable amount,
the site of an old brush fire may easily be marked by an alkaline
spot in years to come. It would be better to drag the brush to
the roadside where possible, or burn it in very small piles so as to
distribute the alkaline ashes.

Ashes, also, are sometimes used here as a fertilizer. In Eas-
tern states, where the rainfall prevents the accumulation of alkali
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this may be permissible; but in arid regions the alkali thus added,
plus that already present, may be injurious, While the potash, for
which the ashes are chiefly valuable* is already abundant in most
Arizona soils,

R. H. FORBES*
Department of Chemistry\

WHITE ALKALI.
No, i2> MARCH 15,

White Alkali, notwithstanding its fair name, is probably
guilty of greater crimes against agriculture in Arizona than its
*'black" partner. This is because it is present in our soils in
much greater total quantity, although pound for pound it does
not do so much damage.

The chief constituents of white alkali are common salt* and
sodium Sulphate, better known as Glaubers salt Chlorides and
sulphates of calcium and magnesium sometimes also occur,, All
of these salts result from the weathering of certain tocks, especially
those of volcanic origin, and like all forms of alkali, though sol-
uble in water, remain In the soil because there is not sufficient
drainage to carry them away. In some parts of Arizona, deposits
of rock Salt, and of calcium and sodium sulphates, probably formed
by the evaporation of ancient salt lakes, are exposed and find their
way into our rivers. Through irrigation and evaporation these
dissolved salts are Carried upbn cultivated lands and left there,
The origin and quality of our irrigation waters is thef efore a mat-
ter of greatest importance^

The white character of alkaline salts in southern Arizona is
shown by twenty analyses of virgin soils from Salt River Valley,
which averaged about twice as much of sodium sulphate and
chloride as of sodium carbonate. As far as has been observed, the
same holds true of the upper Gila valley* The Salt and Gila
rivers, also, at most times, carry only the white alkaline salts in
their upper courses*

The quantity of these salts in a soil which may be endured
by vegetation varies according t© the kind of crop, the variety of
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soil, drainage and method of cultivation. In general from o. i to
0.5 per cent of alkaline salts, according to the kind, is fat alto most
cultivated crops. Sulphate of soda is least harmful, common salt
next, and carbonate of soda most injurious of the three.

On this point Dr. Hilgard says that for barley the largest
amount of alkaline salts that can be tolerated in the soil and sub-
soil, under otherwise favorable conditions, and with salts consist-
ing of not over half of carbonate of soda, lies somewhere between
,150 and .203 per cent of the soil. Whitney and Means state that
"The limit of excess of alkali in the soils at Billings (Montana)
# * * * was found to be about .45 of one per cent.
This is equivalent to about 15,000 pounds par acre one foot deep."
The character of the alkali at Billings is stated to be entirely
"white" thus permitting the presence of a larger percentage than
if carbonate of soda were present.

As in the case of black alkali, white alkali does most of its
damage near the surface of the soil. When in solution in ground
or irrigating water it is carried with the water wherever it goes,
until evaporation occurs, when it can no longer follow.

At the surface of the soil, therefore, where evaporation takes
place, the alkali concentrates until it is locally destructive to plants.
It follows that where and when evaporation is greatest this pro-
cess of concentration is most rapid. In hot and windy weather,
or in exposed situations the "rise of the alkali" for this reason
occurs most promptly.

The most effective cure for white alkali is removal by flooding
and drainage. This method of course requires abundant water
and good drainage, and can by no means be applied to all situ-
ations. Some of the most alkaline districts in Arizona are very
favorably situated for drainage. South of Tempe, in the Buckeye
country, and on the upper Gila, water is comparatively abundant,
and these lanis, being underlaid in some localities by gravel and
lying near the river, are admirably drained. There should be
little difficulty in flooding the alkali from at least portions of all
these districts.

But where water is scarce and drainage is poor, other expedients
must be take n. Deep cultivation is one of these. The more deeply
an alkaline crust is plowed under the longer will it take to again
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concentrate at the surface, and in the interval a crop of grain or
alfalfa may be so established as to shade the ground and, by thus
lessening evaporation, still further hinder the "rise of alkali."

It has been said that he who improves a plow so that it will
go an inch deeper with the same labor, is among the greatest ben-
efactors of mankind, and the saying applies with special signifi-
cance to alkaline lands.

The temporary benefit thus gained is in a measure perma-
nent, for every crop grown on alkaline soil absorbs and removes a
portion of the injurious salts and in time will perceptibly lessen
them. The successful reclamation within the past three years of
certain apparently hopelessly alkaline fields south of Tempe is an
admirable illustration of the merits of this method.

Another expedient against alkali is furrow planting. Sor-
ghum, for instance, is sown in furrows and water turned on. The
alkali is in this way dissolved and, for the time being, carried
below while the seed makes it start. By the time that the alkali
concentrates again at the surface the young plants are sufficiently
established to endure its presence.

Still again, plants may be chosen which will withstand alkali.
Bermuda and salt grass for instance will flourish where other
grasses will quickly disappear. Alfalfa, sugar beets and sorghum
will endure much more alkali than grains, and among shrubs and
trees the pear, pomegranate, fig, oleander and date palm are most
resistant.

R. H. FORBES,
Department of Chemistry.

SELECTING DAIRY COWS.
No. 13, APRIL i.

The task of selecting a dairy herd is one that should be en-
tered upon with a great deal of thought and care. The animal
that is to be fed for beef is chosen for its supposed ability to make
meat and at the end of a comparatively short feeding period he
goes to market; whether he has made money for his feeder or not,
he goes to the block just the same. The dairy cow is selected for
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a long term of service and, if a good cow, should go on making
milk and money for her owner for years.

As there is a wide difference in the capabilities of steers to
make beef, so is there a still wider difference in the capabilities of
cows to make butter. The intelligent dairyman, the business
farmer, puts himself in a position to know which of his cows are
being kept at a profit and which are not. The only way to do
this is to determine and keep a record of the amount of milk and
butter fat given during the year by each individual cow in the
herd. The amount of butter fat given during the year is the
first test of the value of a dairy cow. The scales and the Babcock
test must be used to determine this.

The books of the creameries of Salt River Valley show that
there are many dairy cows that, during the last four months at
least, have not given their owners a profit; sixteen patrons of one
creamery, milking one hundred and forty cows, have received but
little over a dollar and a half per month per cow. Every cream-
ery patron should at the end of the month divide the amount of
his creamery check by the number of cows in milk, thus getting
the gross receipts per cow for the month, then compare this with
the amount he could have gotten by renting his pasture and con-
clude whether or not the difference has paid him the interest on
his money invested in cows, the pasturage of his dry cows, and
for the work of milking and delivering his milk to the factory. If
the difference happens to be in favor of renting pasture, possibly the
growth of the calves that are being fed on the skim milk from the
factory will restore the balance to the right side of the account.
If, even then, the difference in favor of the dairy cows is too small,
let the man who wants to know the truth compare his profits with
those of his neighbors before he concludes that dairying does not
pay. He will find that some of his fellow patrons are getting hand-
some returns. The question is, Why the difference ? The an-
swer is, The cows.

As truly as there is a topical beef animal, broad, low, and
blocky, just as truly is there a typical dairy animal, but of a dif-
ferent type. Sometimes we find a profitable combination of beef
and butter in the same animal, but it is the exception rather than
the rule. While the scales and the Babcock test should be de-
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petided upon for evidence to decide in the final judgment of a
dairy cow, the eye should be trained as well to see those points of
conformation that indicate a high productive capacity. In study-
ing the form of some of the cows that have become famous for
their great butter production one is struck by the fact that they
look alike; in a general way they are all built after the same
fashion,—Jerseys, Guernseys, Holsteins, Red Polls, or Dairy
Short Horns, the type is the same. Now, how does this type
difier from the beef type? Mainly in the lack of meat in the dairy
animal on those parts of the body where the butcher most wants
it. There are the same bright intelligent eyes with plenty of room
between them and the wide muzzle and strong lower jaw that is
seldom at rest. The neck is more slender and attached to light
shoulders, sharp over the withers. There should be the same
depth through the heart, denoting constitution, and the same big
barrel, giving evidence of a large digestive capacity. Accompany-
ing these there should be a good sized, well formed udder with
four good sized, well placed teats, and, extending along the belly,
prominent milk veins. The capacity of these milk veins is best
determined by placing the finger in the milk wells, the holes where
the veins turn through the body wall. Supporting this machinery
there should be a strong framework, consisting of the high front
quarters mentioned above, a prominent backbone with wide flat
ribs a good distance apart, a lean loin, and wide strong hips. The
hind quarters, like the front, should be light, not beefy, and wide
apart. All through there should be indications of capacity.
Such cows make good use of their feed; they put the fat in the
pail instead of on their backs. Experienced dairymen have found
that this is the type of a cow that it pays to buy and keep. Now
that the price of beef is high dairymen should get rid of the other
sort.

G. H. TRITE,
Department of Animal Husbandry.
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THE "ADOBE HOLE,"

No. 14, APRIL 15.
In early times, when there were but few settlers, and each

man was welcome to a continuous flow of water in his ditches,
there was no need to store water for stock in the artificial ponds
commonly known as uadobe holes" or l'stock water tanks."
But when increasing irrigation made it necessary to shut off the
run of water from each ditch in turn, the farmers of the Salt River
valley met the emergency by digging tanks large enough to hold
sufficient water for their animals while their ditches were dry.

The device was cheap, and met the emergency; but there is
'serious question as to whether it should be permanently adopted
The adobe holes in Arizona are nearly all found in the Salt Ri\ er
'valley. There are very few in the Bucke> e country and on the
upper Gila they are practically unknown. A recent count by an
employee of the Experiment Station discovered 338 stock water
tanks south of Salt River, and 291 to the north—a total of 629.
The count was made from section lines and doubtless many were
not seen. It is safe to say that there are 750 adobe holes in the
whole valley. They are much more thickly placed south of the
river, especially near Mesa, where the farms are small and many
animals are kept. Under the Tempe canal there are very few,
provision being there made for a continuous run of stock water.
They are especially numerous along the principal laterals, and at
the edge of cultivation where water is scarce. North of the river,
where the ranches are larger and much grain and fruit are grown,
they are fewer. South of Salt River, stock water tanks average
4.3 to the section on 79 sections; to the north they average 2.7 on
106 sections.

Such is the why and the where of the adobe hole; but its
merits as a modern institution are seriously in question.

In the first place the quality of the water for drinking pur-
poses, especially at flood-time, is bad. Chemical analysis, and,
oftentimes, the evidence of one's own nose and eyes, show it to be
full of animal and vegetable impurities swept into the water courses
from the surface of the desert- Last November when the river
was clear and apparently at its best, a sample taken at Point of
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Again, the adobe hole is notoriously in conflict with dairy-
ing interests. When a cow wades belly deep into a filthy tank,
festering in the heat, and fouled with excretions, her milk will
inevitable suffer. Not only will the foul odors of the water she
drinks be imparted in some measure to the milk, but millions of
bacteria, adhering to her hair and udder will, when she is dried
off and milked, find their way as dust into the milk paiL Quick
souring of milk in warm weather and undesirable changes in
butter and cheese, caused by bacteria, result.

One sample of water from an adobe hole near Phoenix was
found by Dr. Tyler, cf the Station, to contain over a billion germs
to the cubic inch. The possibility, indeed the certainty, of con
tamination from such a source is evident. A creamery manager,
in defense of his own business, is manifestly justified in refusing
milk from a herd using such water, and the Tempe creamery is
stated to have successfully required that its patrons obtain well
water for their cows.

Stock water tanks and streams are also wasteful of water
The seepage and evaporation from large canals sometimes amounts
to 30 per cent of the water carried, and from tanks and small
streams such as are permitted under the Tempe canal, it is un-
doubtedly more.

There is indeed little to be said in favor of the adobe hole,
but we have not far to go for a remedy. Under our feet, for the
most part within economical pumping distance, is a great storage
reservoir of excellent drinking water. South of the river it is
from four to fifty feet to this supply while only at the higher levels
above Phoenix is it as much as one hundred feet to water.

It has been sufficiently proved by practical men, especially at
the lower levels, that windmills and horse power pumps are suc-
cessful and desirable for watering stock. For instance, Dr. Wil-
bur, of Mesa, states that with a 5,000 gallon tank and a small
windmill he has never run out of water for his stock. Most of
the farmers about Mesa are also familiar with the cheap and effi-
cient horsepower devices successfully operated in that vicinity.

In a few words, therefore, it may be stated tha^ the adobe
hole promotes contagious diseases among animals, is a drawback
to high class dairying, is a source of ill health to human beings,
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and, together with stock water streams, is extremely wasteful of
irrigating water.

With nothing but false economy in its defense, and an abun-
dant suppl} of well water within easy reach, it may be properly
classed in many localities as a public nuisance, audits early aboli-
tion by a progressive farming community is to bs earnestly hoped
tor.

R, H, FORBES,
Department ofChemibtr\ ,

DEHORNING CATTLE.

No. 15, MAY i.
The thought of sa\ ing something upon this subject was sug-

gested to the writer by seeing a promising young bull suffering
the loss of his horns by what seemed to be a most barbarous
method- The poor brute had been thrown and was lying with
three feet tied togetherT his head fastened to one post and one hind
foot drawn back by pulley and tackle to another. Three men and
a boy were working about his head helping to saw off the horns.
The dry powdery manure of the corral was used to stop the flow
oi blood. The operation of dehorning must cause some pain but
it need not be accompanied by such rough handling as to en-
danger the future usefulness of the animal dehorned.

There are few men, if any, who have handled hornless cattle
that do not appreciate the advantages of dehorning and who do
not strongly advocate its practice Not only is danger of injury
from hooking avoided but the animals are more quiet and peace-
able, giving better results in the milking corral and the feed lot.
With the loss of their horns they seem to lose the desire to fight*
It is no longer a question as to whether cattle shall be dehorned
or not but a question of when and how to do it.

The old original method of dehorning was by use of the saw.
It is still advocated by some and has the advantage of taking off
the horn where other means sometimes fail. Clippers designed
for the purpose are more convenient and as a rule more efficient.
In the case of old animals not only do the horns themselves be-
come very hard but the so-called pitch assumes a bony character
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cavity of the skull. In such cases it is well to put a little medic-
ated cotton over the opening to keep out flies and dirt. Should
the animal in a day or two give evidence of pain by shaking its
head an opening should be made in the cotton to allow the escape
of matter which is sometimes formed inside. When a saw is used
it is almost necessary to have a chute in order to properly hold
the animal during the sawing operation. If clippers are used the
use of a chute will sa\e time but is not necessary. While the
horns of young animals are more easily cut than those of old ones
the operation is more painful and usually accompanied by a great-
er loss of blood on account of there being more sensitive tissue
and a greater supply of blood vessels in the soft growing horn.

The best time to dehorn cattle is when they are calves, and
the younger they are the better- Some will not agree with this
statement, believing that animals never having horns retain their
desire to fight and simply bunt instead of hook. During the first
few days of the calf s life the horns to be are simply little buttons
that are not attached in any way to the skull. They may then
be removed by the use of a sharp knife, or by clippers made for
the purpose, with very little pain to the calf and little or no loss
of blood. Various chemicals and commercial dehorning fluids
have been used for the destruction of the young horns. In the
use of liquid preparations the greatest of care should be exercised
to prevent the spread of the fluid. The use of caustic potash is
perhaps the most to be recommended, it being cheap, easily ap-
plied and efficient It comes in the form of sticks which for the
protection of the fingers should be wrapped in paper when
handled. A stick costing ten cents will dehorn ten or a dozen
calves. The hair should be clipped from the horn and the skin
immediately surrounding it, the potash dipped in water and the
moistened end rubbed upon the horn. Repeat this three or four
times or until the part seems sensitive- A scab forms where the caus-
tic potash has been applied and when that comes off the horn
comes with it. There is no wound made and therefore no danger
of trouble from flies and screw worms. With the writer this
method of dehorning has proved effective on calves up to a month
old,

G. BL TRUE,
Department ofAmm&l Husbandry*
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avail ourselves of the centuries of Old World experience, bring
the best varieties from the Sahara, Egypt and Arabia, and estab-
lish them here*

This is what the Arizona Experiment Station with the help
of the Department of Agriculture is now doingi One small im-
portation, sent on to determine the best mode of shipment has
been safely landed in the orchard south of Tempe and another
large one is now just starting from Algiers.

The importance of quality is evident from the following ex-
aminations of1 3 samples of fruit; No. i was purchased in Quay*
mas, Soriora, and came from Mexican seedling trees in Lower Cal-
ifornia; No. 2 was from the Tucson market, supposedly commer^
cial African dates; Ho. 3 was a choice sample from Algiers by
way of the Paris markets:

1. Mexican seedlings.

2. Tucson market.

8. DegletNoorfi*oniPafi«s

Wt. of
seeds.

25.0 p. et.

14.8 p. ct.

9 7 p. ct

Wt. of
flesh.

75 0 p. ct.

85.2 p. ct.

90.3 p. ct.

No. pei*
pound.

93

79

53

Quality.

Dry and poof.

Indifferent.

Most excellent.

It is not surprising that the delicious large fruits of sample
3 sell for 350 in less than i pound boxes in the cheap markets
of Washington, D. C., while Nos. i and 2 bring as low as xoc a
pound in the dear markets of the Southwest.

It will be at least four years, however, before suckers will be
available for distribution in any considerable number from the
experimental orchard, and even then a transplanted sucker re-
quires several years to come into heavy bearing. The date palm
is famously slow to yield returns, indeed the Mexicans call it UE1
arbol del porvenir," the tree of the future, but it has correspond-
ing advantages: i. It will grow in the strongest alkaline soil
and its roots thrive in the alkaline ground water often found at or
below the surface of such soils. In any irrigated district, at the
lower levels, there are usually considerable areas of alkaline lands
with water near the surface, resulting from the seepage from higher
levels. When once established in such a locality the date palm is
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independent of irrigation and is not injured by alkali. South of
Tetnpe in the alkali strip a number of handsome palms are to be
seen, some of them on ranches which have been abandoned for years
and upon which most crop growth has been destroyed by the al-
kali. The writer followed a root of one of these trees six feet down
into hard pan and 8 inches below the surface of ground water. 2,
The Date Palm lives and bears to a great age—for scores and even
centuries of years. 3, Conservative estimates indicate that desir-
able varieties should yield a very profitable crop—and this upon
lands otherwise worthless unless reclaimed by expensive drainage.

Although the best varieties are at present only to be had in
Eastern countries, certain preparations can be made against the
time when good suckers shall be available. The date palm is
dioecious, bearing male and female flowers on separate trees. Any
orchard must have a suitable proportion of male trees, say one in
ten, to fertilize the female blossoms which develop into fruit. It
is well to establish these trees in advance of the others in order
that abundance of pollen shall be available when it shall be want-
ed. These male trees may be raised from seed, no special variety
being demanded for fertilization. Every farmer in the warmer
parts of Southern Arizona, from San Carlos west and south, will
do wisely to plant a handful of date seeds along his ditch banks,
where constant moisture will reach them—not next year or the
year after, but now.

Perhaps half the resulting trees will be males, -and may be
transplanted as desired into the future orchard for the fertilization
of first class suckers. A small proportion of the females may
produce desirable fruit, and are more likely to do so if the seed
comes from good fruit. The Experiment Station has a quantity
of seed from the best varieties of Algerian dates which will be
sent, for the purpose named, to those desiring them.

R. BL FORBBS,
Depai tment of Chemistry.

SUMMER CULTIVATION.
No. 17, JUNE i.

During this season of scanty water supply it is very import-
ant that every possible means of conserving the available water
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be resetted to. Thorough cultivation is one means of compensat-
ing for a shortage of irrigating water. Orchards and all crops
planted in rows may be made more productive during dry weath-
er by keeping the surface of the soil well pulverized.

The effects of culthation are three-fold—(i) the aeration of
the soil, (2 ) the conservation of moisture, and (3) the destruction
of weeds.

The aeration of the soil is very important. That the neces-
sary biological and chemical processes may proceed properly in
the soil, a constant supply of oxygen is essential. If these pro-
cesses cannot continue, a crop may starve, though there be an
abundance of raw material in the soil. After rains and more es-
pecially after irrigation most soils form a crust over the surface,
or "bake0 to some depth, and thus free access of air is prevented.
Cultivation breaks up the surface and promotes the aeration of
the underlying soil.

The conservation of moisture by cultivation is based on well-
established principles. During a rainstorm or during irrigation,
the water received by the soil moves downward. As scon as the
supply from above ceases and the free water settles away, by cap-
pillary action the mo\ement of the moisture in the soil sets in in
the opposite direction, moving upward as well as downward. As
the moisture reaches the surface, it passes off as vapor. Only by
preventing the water reaching the surface can this evaporation be
checked. The capillary action by which the water reaches the
point where it evaporates can go on only in a closely packed soil
furnishing the innumerable, minute, irregular tubes through which
the water rises. To break up these tubes checks this upward
movement. Cultivation not only breaks up the capillary tubes of
the surface, but forms over the surface a mulch that prevents
rapid evaporation. The moisture will then rise to the mulch, but
cannot p*ss beyond it by capillary action, and evaporation thus
proceeds much more slowly than if the moisture were permitted to
follow the capillary tubes to the surface.

Samples of soil taken recently in an orchard illustrate the
foregoing. The orchard in question had been irrigated last on
March 5. Most of it had been thoroughly cultivated; but a por-
tion had been left uncultivated, and had become overgrown with
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weeds. A determination of the per cent of water in each of the
five upper feet in each area May 23 gave the following results:

Cultivated. Uncultivated

First foot... 7*3 3-8

Second foot 12.6 8.1
Third foot 15.6 10.5
Fourth foot 15-0 11.6
Fifth foot, 12. i 11.7

Totals 62.8 45.7
It will be seen that as a whole the upper five feet of soil in

the cultivated area contained over a third more water than the
upper five feet in the uncultivated area* But when only the avail-
able water in each is taken into consideration, the difference is
much greater. Plants cannot remove all thx water a soil contains.
In such a soil as the above, at least five per cent would be left in
it after the rootlets had removed all they had power to remove.
Making this deduction, the soil in the cultivated area would be
found to contain about twice as much available moisture as that
in the uncultivated area. Making the statement in another formr

the loss of water from the uncultivated area from March 5 to May
25 exceeded the loss from the cultivated area by the equivalent of
over 2 inches of rainfall. To replace this loss from a ten-acre
field would necessitate the running of a stream of 100 miner's in*
ches for about ten hours.

In order to produce the best results the soil must be so culti-
vated, however, that it is not left broken up into large clods that
will permit the air to reach the underlying strata. The finer and
looser the surface mulch the better, and in our arid region it needs
to be deeper than elsewhere.

Weeds injure growing crops by appropriating the available
plant food and by removing water from the soil. While a soil
may be very fertile, there seldom is present enough plant food, in
the form necessary for the use of plants, to support a crop of
weeds and a crop of fruit, grain, or vegetables at the same time.
But weeds usually do the greatest injury by removing from about
the roots of the crop the water needed by it. Not only do weeds
require water for their increase in size, but water is continually
evaporating from the surface of their leaves. While they may
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shade the surface of the soil so as to check evaporation there, the
evaporation from their leaves is much more rapid than it would
be from the sur ace of the unshaded soil, if it were properly cul-
tivated. Thus, the destruction of weeds by cultivation not only
curtails the loss of plant food and of water, but the process produ-
ces all the desirable conditions of the soil mentioned above.

A. J. McCl^ATCHIE,
Department of Agriculture and Horticulture.

GRAZING VERSUS IRRIGATION.

No. 18, JUNE 15.

At the present time there is much controversy in Arizona as
to the disastrous effect of grazing, more particularly sheep graz-
ing, in lessening and rendering less constant the flow of water
from the mountain regions to the irrigated valleys.

It is a well known fact that the agricultural interests of Ari-
zona depend entirety upon the amount of water available for irri-
gation and further, that all this available water flows from the
wooded mountain regions to the valleys below where it is taken
from the streams through canals and ditches to the various farms.

The development of irrigation in Arizona has raised the value
of thousands of acres of land from practically nothing to a maxi-
mum, value of one hundred dollars or more per acre. It has made
possible the building of villages and cities in regions which with-
out irrigation would be uninviting and uninhabitable.

Through irrigation, agriculture in Arizona has prospered
until today it is the greatest and most enduring industry in the
Territory and gives emplo3rment directly and indirectly to more
people than all other industries combined. When we consider the
great value of available water to Arizona agriculture we can read-
ily see the necessity of giving the closest attention to its conserv-
ation and of guarding against every condition that can be over-
come by man that lessens or renders more irregular its flow.

It is universally recognized the world over that soil covers,
including forest, chaparral and all other vegetable growth as well
as the litter and humus from this growth, are the great conserv-
ators of moisture. All growth tends to bind the scanty soil to the
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rocks and to hold back the rains and melting snows until they
sink into the earth to appear later as perennial springs and give
constant flow to the rivers from which practically all water is
drawn for irrigation purposes.

The agriculturists of the Territory contend that grazing, more
particularly sheep grazing, on the watersheds of the irrigating
streams has gradually shortened the time of flow of the streams and
rendered them more irregular.

During the past several years sheep grazing has extended
over large portions of all the watersheds from which our longer
streams are fed and the smaller growth is each year becoming less
and less.

In recent years four forest reserves have been segregated from
the public domain in Arizona. Of these reserves, two, viz: the
San Francisco and the Black Mesa include portions of the highest
and most valuable watersheds in Arizona They are the feeders
to the most important tributaries of the Salt River, the most valu-
able stream in Arizona. The ostensible purpose in segregating
these reserves was to protect the watershed of the Salt River. The
timber consideration was only secondary.

The question at controversy is as to whether these reserves
should be thrown open to be grazed without restriction and as to
whether it is advisable to graze sheep upon them at all. This is
purely an economical question and should be decided upon its
merits.

In a sense there are three crops which can be han ested from
these reserves, viz: timber, grazing and water. Each of these has
a market value and taking one year with another can be repre-
sented by a definite sum. It stands to reason that the crop from
any of these forest reserves which brings to the people of the Ter-
ritory the greatest annual income without lessening or destroying
the possibility of continuing this income from year to year, is the
crop which should be protected, and so far as the others interfere
with it they should be eliminated. If it can be shown that the
returns from grazing, taking one year with another, are greater
than the returns from increased agricultural operations, resulting
from a larger or more constant water supply arising from the non-
pastured watershed, grazing should not be prohibited or restrict-
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ed. But if the reverse be true a rigid restriction should be placed
on every animal that grazes upon the watersheds of Arizona sup-
plying the streams from which water is drawn for irrigation.

The Division of Forestry of the United States Department of
Agriculture will, during the present year, make a careful inves-
tigation of sheep grazing on all the forest reserves in the United
States. This investigation is now in progress in the forest reserves
in Arizona. As this question is of such vast importance to the
people of Arizona it is imperative that the truth be ascertained.
In order that e\ ery facility be given the Government officials who
are now investigating our forest reserves it is requested that all
persons interested communicate with the Experiment Station, giv-
ing specific illustrations from their own experience bearing upon
whichever side of the controversy they may support. It is the
intention of the Station to place this material in the hands of the
persons making the investigation.

J. W. TOUMEY,
Department of Botany,


