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ALFALFA
PRODUCTION PRACTICES AND COST COMPARISONS

SALT RIVER VALLEY

BY CHARLES E. ROBERTSON

One third of the land in the Salt River Valley is usually planted
to alfalfa. Smaller acreages are found on years of low water supply
and on years promising greater profit from cotton or grain. While
alfalfa is a heavy user of water- probably close to 1 acre -foot per
ton of hay -yet it is well adapted to the irrigated southwest. It
is harvested about five times during a season. Then there is a
small summer clipping or pasture and some winter pasture.

A stand of alfalfa usually lasts from four to six years depending
on the cleanliness and condition of the stand. The second year is
considered to be the best from the viewpoint of yield. The aver-
age annual yield is about 4 tons per acre, but yields of over 9
tons per acre have been obtained. About one day's work time is
the amount of labor required to produce a ton. It is one of the
state's most important cash crops and farmers consider it the
universal soil builder. It is a basis for dairy farming and is an
important feed for all livestock. It furnishes much winter pasture,
either alone or with grain seeded in the fall.

Alfalfa is considered the best legume forage for Arizona
farmers. It has this reputation because of its high yield, palatabil-
ity, richness in protein, Vitamin A and D content, and also because
of its value as a soil conditioner, and as a cash crop. The out -of-
state shipments during 1947 were close to 120,000 tons. About
18,000 tons of dehydrated meal were produced in 1947. Sun cured
meal production was about 26,000 tons.

This bulletin presents methods now in use of raising alfalfa. The
farm manager has to decide which method to use. Costs and
returns by the different methods are shown.

Alfalfa after four to six years of other crops is the usual custom

Alfalfa is used in all crop rotations in the Salt River Valley.
Most farmers believe their land must be seeded to alfalfa after
four to six seasons of other crops in order to maintain soil fer-
tility and keep land in good tilth. A typical rotation on a cash
grain- and -hay farm or a beef feeding operation follows: alfalfa,
winter grain, sorghum, winter grain, sorghum, and then winter
grain and back to alfalfa. The dairyman with plenty of water
keeps a large part of his farm in alfalfa. His rotation may be:
alfalfa, sorghum, winter grain, summer pasture (Sudan grass),
and back to alfalfa. On a vegetable farm crops follow each other
in this manner: alfalfa, lettuce followed in the same year by
cantaloupes, lettuce, fall lettuce followed in the same year with
wheat or barley, alfalfa. These rotations assume normal water
supplies.
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Most farmers plow deep for alfalfa

Seedbed preparation is costly and has to last four to six years..
For this reason farmers give this step close attention. Unless the "
soil is loose at planting time, it takes water poorly after the stand::`::`:
is two or three years old. Deep plowing is preferred because it
loosens the soil and there is little added cost. Custom operators

the same price per acre for any depth setting on the plow
up to 14 inches, although a 14 -inch setting does not usually give
that much depth because of hard spots, soil variations, and worn
disks. Some farmers subsoil their land in addition to deep plow-
ing when it has been out of alfalfa for a long time. It is not
known whether this practice is generally profitable.

Plowing moves the soil and necessitates releveling. In some
soil, considerable working is necessary to get the land in good-
condition for planting. A practice that is becoming more popular'
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is to renovate about 6 to 8 inches deep with a standard type
renovator followed by disking. This takes the place of plowing
on land that has been in grain or a row crop and is not too com-
pact. This method does not leave the ground as rough as plowing,
hence less leveling is required and planting costs are reduced
through saving of both labor and machine cost. Most operators
plow their land dry, but they do take advantage of any rains that
may soften the surface ground. Dry plowing leaves large clods,
yet when the land is bordered and irrigated in this condition,
the clods soften and work down easily. In this connection it is
thought that the desired deeper penetration is secured when water
is applied to a rough plowed field. Only the experienced operator
can safely plow his land when moist, although considerable power
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is saved in so doing. Following dry plowing, two or more diskings
are usually required to make a good seedbed.

Effort is made to have alfalfa land level

It is very important to have alfalfa ground level. Leveling by
custom operators using large earth moving equipment and land
planes is being done for many farmers at a cost of $5 to $15 or more
per acre. The added production through better utilization of water
and labor saved in irrigating are the means of paying for such
leveling practices. The usual homemade float is 7 to 8 feet wide
and from 18 to 24 feet long. The land is usually floated before
bordering to eliminate high spots caused by plowing. If water is
not put deep in the ground, the yield will be low. Unlevel lands
result in one or more undesirable conditions: an unproductive
portion of the field because of uneven penetration, loss of water



ALFALFA 5

through percolation in low spots, waste water at lower end of the
field, or excessive use of labor. The difficulty of spreading water
is not so great after the alfalfa has started a growth, but even
then more labor is required to irrigate unlevel land since checks
have to be maintained.
Irrigation runs are mainly 1/4 mile

The usual lengths of run for irrigation water is 1/4 of a mile. A
few growers are using a 1/2 -mile run, where possible. The long run
allows the water to stay on the ground for a greater length of
time, thus giving better penetration. Another system used in a
few cases is a very short run on nearly level land so that the
water can be held for the desired length of time.
"Land" between the borders usually contains 1 to 11 /2 acres

The approximate width between borders is determined to a
large extent by the side fall of the land. The lands are made a
little more than 50 feet wide and contain around 11/2 acres where
the side fall of the land is not over 11/4 inches in the 50 feet. Where
the side fall is greater than 11/4 inches in 50 feet, the lands are
made about 33 feet wide and contain 1 acre. After the approximate
width is determined the actual width is set by the size of the
machinery used. Some farmers set their land width to the mower
and some to the rake. Where the standard 7 -foot mower is used,
the borders are 53 feet or 33 feet apart. When fitted to the rake
the borders are 56 or 32 feet apart.

Dump scraper and border disk
are common implements used

Borders are made with a
border disk only, or with
some form of dump scraper
and a border disk. The lat-
ter is the most common
method for making alfalfa
borders. It is more difficult
and expensive to use than
the border disk alone, but
makes it possible to get the
land between the borders
more level (Table 1) .

Side fall can be largely overcome by taking the soil from the high
side of the land to form the border. No furrows are left and
when a border disk is run over the borders formed by the scraper,
there will be no holes or weak places. The border disk or some
implement that leaves a noticeable track can be used to mark
the position of the borders before the scraper is used. This makes
it easier to get straight borders with fewer holes.
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TABLE 1. -COST OF BORDERING

Scraper and border disk Border disk only
Cost per

hour
Hours

per
acre

Cost per
acre

Cost per
hour

Hours
per
acre

Cost per
acre

Labor $0.65 $0.65
Tractor 1.00 1.00
Interest and

depreciation .54 .25

Total $2.19 0.8 $1.75 1.90 0.2 $0.38

Less time and expense is required when a border disk alone
is used, but objectionable furrows are left on each side of the
border. This necessitates the construction and maintenance of
checks, the number of checks being determined by the slope of
the land. Frequently, these furrows are filled in with a drag,
but this leaves the center of the land a little higher than the
sides and some checks are still necessary. Borders so formed
result in decreased efficiency in irrigation and in machine opera-
tions. The slight additional cost involved in making borders by
cross leveling is more than offset by the savings made during
the life of the stand.

Fall seeding is preferred

The time of planting alfalfa in most instances is determined by
the crop that precedes it. Alfalfa after cotton cannot often be
planted until February or March, and sorghum for grain delays
planting until December or January. The seeding can be early
on fallow land, after winter grain or after summer pasture.
The usual range of planting dates is from October through March.
Fall seeding is preferred by most farmers because a greater yield
is obtained the first season and because the young alfalfa gets
established before summer weeds start their growth.

Alfalfa seeded both wet and dry

Some farmers get along better using a dry seedbed and others
get better results from a wet seedbed, about equal numbers using
each practice. One advantage of a dry seedbed is that the alfalfa
can be planted at least two weeks earlier which is important
when the seeding is late. The dry seedbed is easier to use, re-
quiring less labor, less cost, and usually gives a satisfactory stand
(Table 2). Rains seldom delay the planting and thus plans are
not so often upset. On the other hand, there are disadvantages
in the dry seedbed method. The ground is sealed or a crust is
formed and a poor stand may result.

Those who use the wet seedbed do so because they have a
chance to relevel after irrigation and to kill weeds. The soil is
better aerated and warmed. This is important in getting a good
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stand when planting is late. The wet seedbed tends to give a
better stand than the dry seedbed. On the other hand, a wet
seedbed involves more labor and rain or .cold weather may keep
the ground too wet to work causing the seeding to be late. Wet
seeding is difficult on land that dries unevenly as some spots will
be too wet when the rest of the field is dry enough to work. This
results in poor soil tilth where the ground is worked too wet.

TABLE 2. -COST OF SEEDBED PREPARATION

Operations Wet seedbed Dry seedbed
Cost per acre Cost per acre

Plow* 3.00 3.00
Disk (two times ave.) 1.72 1.72
Float .81 .81
Border 1.63 1.63
Float .81 .81
Irrigatet .60
Disk .86
Relevel .40
Drill 1.00 1.00
Irrigate .60

Total 10.83 9.57

*Average custom rate.
-Uses more than later irrigations.

Drilling is the preferred seeding method

Drilling across borders is the common method of seeding but
broadcasting with an endgate seeder or by hand followed by light
harrowing, is used when a drill is not available. The average
rate of seeding is 17 to 20 pounds per acre.

A companion crop, sometimes called nurse crop, such as wheat
or barley, may be seeded with the new alfalfa. The principal
purpose of this companion crop is to provide pasture and an early
crop of hay during the first year. As a nurse crop it may be bene-
ficial when seeding is late and the alfalfa plants are small during
the cold weather. Care is exercised not to get the nurse crop seed-
ing so heavy as to smother the alfalfa. To use about 20 pounds
of seed, if seeded early, or 30 pounds when seeded late, is usual
practice. A large first cutting of mixed hay is obtained. Harvest-
ing should not be delayed or damage to the new alfalfa may
result. Frequently heavy seedings of nurse crops have resulted
in complete failure of the alfalfa stand.

Two or three irrigations per cutting are considered necessary

Water is usually held off a new stand as long as the soil is
moist. If the weather is cold or there are heavy frosts and freezing,
producers think it better to keep the ground wet as this protects
the young alfalfa. On an established stand, the majority of farmers
irrigate twice for each of the early cuttings and three times for
each of the summer cuttings. If the land is level enough to



8 EXPERIMENT STATION BULLETIN 215

permit deep penetration, two irrigations are considered enough
for a good crop during any part of the season. Alfalfa must have
the water deep in the soil if a good crop is to be secured. Better
producers observe penetration and try to get the water down at
least 6 feet. Heavy winter irrigation to secure deep penetration
is a common practice whenever water is available. Water is
applied one to two weeks before cutting in order to supply suffi-
cient moisture to start the new crop, and so that water can be
held off until the new growth shades the ground. This makes
the water easier to spread and less is lost from evaporation.

It is a recognized procedure among alfalfa producers not to
water alfalfa during the latter part of July and through August.
The weather is very hot during this period and scalding will
result if great care is not taken. This season of the year also
requires more water per ton of hay than the other seasons so
that a limited water supply goes farther if none is used during this
period. It is also believed that a better growth is secured when
the alfalfa is given a rest period. Moreover, alfalfa cannot compete
well with summer weeds such as Johnson grass and with insects
that may be plentiful at that time of year.

After the growth that occurs during the summer layoff has been
cut or pastured, alfalfa is watered again in early September.
Successful farmers are very careful with this first irrigation as
a period of hot weather can cause scald injury.
The most common heads used are 150 inches and 300 inches

The size of head of irrigation water in most instances depends
upon what the farmer wants to use. A large head reduces the
number of hours required to irrigate a field but it is more difficult
to handle. Where the irrigation labor is hired, some farmers
prefer a small head because they have less waste from careless
irrigators. The most common size of heads used are 150 inches
and 300 inches, but vary from 75 to 300 inches.
Some have solved the ditch problem

Most irrigation ditches have to be cleaned out by hand at a
great expenditure of money and labor. The two common types
of these hand -cleaned ditches with average dimensions are shown
in Figure la and b. The estimated annual time required to clean
ditches is eight man -hours per acre. The accepted cost per acre
in 1947 for ditch and fence work was about $6 per acre. Farmers
who do not have labor to keep busy in slack seasons have a large
cost that must be charged to ditch maintenance. More and more
ditches are being lined with concrete. These, as well as the
underground systems that are sometimes installed, are expensive.

Systems have been worked out by farmers that reduce the cost
and time of keeping ditches clean to very low figures. One of
these makes all ditches accessible to a small tractor and disk
(Figure lc) . Such ditches can be cleaned quickly about once a
year at a cost of 25c per acre or thereabouts. Cattle or sheep can
be pastured in these ditches or they may be sprayed or burned.
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APPROXIMATE MEASUREMENTS OF HAND CLEANED DITCHES.

APPROXIMATE MEASUREMENTS OF TRACTOR
CLEANED DITCHES

Y/` ` F /(J / Y /.Y/"
S-O"

d

OUTLET

Figure 1. -Where ditches are cleaned with tractors, the costs are lower.

Returns from the cattle or sheep will repay the cost of fencing.
Spraying or burning will cost roughly an additional 25c per acre.
Another system is to have wide, shallow ditches that are cleaned
with a tractor and disk, and the weed growth mowed by tractor
(Figure 1d) . Either system cuts the cost of ditch maintenance to
about the same low figure of 50c per acre per year.
Goal of mowing and raking is to save leaves

Most growers cut alfalfa for hay when it is in about one -tenth
bloom or before the new growth is long enough to be clipped
by the mower or stunted by the shade of the old growth. Three
different methods of mowing and raking are in common use where
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the hay is to be baled. One method, and perhaps the most common,
involves turning the hay. When the hay has cured sufficiently
after mowing, it is raked in the same direction as it was mowed.
The rake swaths are thrown together but not on top of each other.
After curing a day or so, this loose windrow is turned over onto
dry ground to cure the bottom side. Early and late cuttings usually
require two turnings. It is difficult to do a good job of turning as
the bottom side of the windrow is heavy and the top is light.
If not turned just right the hay will fall back in place or turn
completely over. Some loss of leaves is unavoidable when turning
and a clean -up rake behind the baler is necessary. This operation
is usually done at low cost with horses and a dump rake (one
man -hour per acre per year) . This method of mowing and raking
requires, in all, seven man -hours per acre per year and the
harvesting cost is shown in Table 3.
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TABLE 3. -COST OF MOWING, RAKING, AND BALING PER CUTTING

Operation Cost per acre
Mowing $0.94
Baking .91
Turning *t (1.5 times) .87
Baling t 4.50
Reraking t .20

Total $7.42

*Two times for early and late cuttings; other cuttings usually only one.
tCustom rate is 4.50 per ton. One ton yield is assumed here.
tIn second and third systems discussed in text, requiring no turning and
reraking, these costs are eliminated.

The second system in common use is to mow around four
lands, going up on two and down on two. In this way all the hay
in each land lies in the same direction. The hay on the borders
is raked first as it usually cures somewhat faster than the hay
in the center of the lands. The centers are then raked and the
second swath is thrown on top of the first rake swath. The hay
is cured in the windrow without turning. The baler follows the
same pattern as the mower. Thus it is always picking up the
unraked hay at the bottom of the windrow from the top end,
leaving no hay to require a pick -up rake behind the baler. Less
than five man -hours per acre per year are required to mow and
rake hay by this method. This is a saving of one to two man -
hours per acre per year. In a five -cutting season using 1948 costs,
this would be a saving of about $1.75 per acre per year.

In the third system no pattern is followed in mowing. Raking
is the key operation and the borders must be spaced to fit the
rake. The first swath is thrown toward the fence. On the return
trip the second swath is thrown to the first swath, also turning it
over; thus all the hay has been picked úp. This is continued across
the field. No reraking behind the baler is required and the hay
is not turned. The man labor requirement and costs are about the
same as in the second system.

The length of time required for hay to cure depends upon the
weather and the yield of hay. In good curing weather it is usually
never more than one -half day after mowing before raking is
started. Two or three days between mowing and baling are usually
sufficient to make well -cured hay. Baling hay too dry will cause
severe leaf loss. Rain will cause loss of color and also leaf loss,
especially because turning wet hay is necessary. The more com-
pact windrows obtained by the second and third systems men-
tioned above result in less rain damage.

Alfalfa hay is usually baled

There are several ways in which alfalfa may be marketed. The
choices open to the farm manager are shown in Figure 2 and the
comparative investment at various stages is shown. Of course,
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ROUTES TO MARKET
ALFALFA STANDING IN THE FIELD

PASTURE

$15.00

MOW

RAKE
$ 17.50

BALED
$ 22.00

SOLD IN
FIELD
$ 22.00

STORED
$ 24.00

SOLD
$27.00

FED

GROUND

FED

l
SELL TO

DEHYDRATOR

CHOPPED
$ 2 .50

STORED
$22.00

Figure 2. -When the crop is worth $15 standing in the field, the price the
farmer must get to make the same profit is shown at various stages.

not all of these choices are available to all farmers. Most alfalfa is
baled. It must be baled for the commercial cured hay market and
the majority of producers bale their hay for feeding purposes.
The hay baled for commercial shipment is normally put up with
three wires. Two wires are used where the hay is not handled to
a great extent. Bale weights are made to give 30 bales per ton,
and are usually dumped, by means of a small trailer, in piles of
thirty. These piles are called runs. A smaller run of 22 bales is
sometimes used, but 30 bales make up a ton of hay.

The heavy duty baler and the slicer baler are the most common
types of balers. One -man balers that tie with twine are used to
some extent but farmers dislike the bale because it is not com-
pact enough. Later models tie with wire but have not come into
general use. The heavy duty baler is used mostly for baling
commercial hay. The bale size is 14 by 18 inches and of a length
to give the desired weight. The hay is pressed in the bale in a
continuous line. It is hard to divide a bale and feeders dislike this.
A six -man crew is normally used to operate this baler; five are
required and the sixth man is used to rotate the positions and
give greater efficiency.
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The slicer baler is a smaller machine which makes a bale
composed of slices of hay. These are much easier to separate and
feed than a bale from the heavy duty baler. The bale is also 14
by 18 inches and of a length to give the desired weight, but can
only be baled with two wires; thus limiting the sale of hay to
the local area. A crew of four normally operates this baler. If
the hay is very loose and the windrows ragged, a fifth man may
be required to feed the machine.

Most of the hay baling is done by custom operators. The initial
cost of baling equipment is large (Table 4), and the labor require-
ment is high. There is sometimes difficulty in getting the hay
baled at just the right time because of delays in the custom opera-
tor's schedule. Where the farmer owns his baler, the hay can be
baled when ready and also it can be baled at night when moisture
conditions are more favorable. Custom operators do not like to
bale at night. The producers who own their own balers have the
added responsibility of securing labor sufficiently skilled for
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TABLE 4. -COST OF HAYING EQUIPMENT IN SALT RIVER VALLEY
IN 1948

Implement Cost

Tractor
16 -19 D.B.H.P. $1450
26 -30 D.B.H.P. 1700

Mower -7 foot 225
Side delivery rake -10 foot 300
Slicer baler 1500
Heavy duty baler (Presser type) 2400
One -man baler 2000

operating a baler. This is seasonal labor and difficulty may some-
times be experienced in obtaining good workers. Table 5 snows
the average number of tons that must be baled each year to
make it possible for the farmer to own his own baler and bale
his hay at a cost not greater than the custom rate.

TABLE 5. -COST OF BALING HAY

1. Custom rate per ton
2. Farmer -owned equipment

a. Costs of operation per ton
Labor
Fuel
Ties
Tractor

b. Difference for covering
annual fixed costs

Items of annual fixed costs
Depreciation
Interest
Repairs
Taxes

c. Total
d. Tonnage necessary to

cover annual fixed costs -
Line c divided by Line b

Heavy duty baler Slicer baler
$4.50 $4.50

$1.80 $1.50
.08 .08
.45 .30
.25 .25

2.58 2.13

1.98 2.37

$240. $150.
60. 37.

100. 100.
20. 18.

$420. $295.

210 tons 130 tons

The pickup chopper provides cheaper hay for feeding on the farm

Another method of harvesting, the use of the pickup chopper,
is becoming more common where the hay is fed on the farm
which produces it. As in the case of a baling outfit, the initial
cost of a chopper and blower is high and special wagons are
required. There are now several custom operators who are
equipped with chopper, wagons, and blower. In 1948 the custom
rate for chopping, hauling, and blowing on the stack was $4.50
per ton, compared to the custom rate of $4.50 for baling plus
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$1.75 for hauling and stacking. Much less labor is required to
feed chopped hay if the feed bunkers are arranged around the
stack or hay shed. Most chopped hay is stored in sheds (about
1 ton of hay for each 145 cubic feet) . Outward pressure is exerted
by chopped hay so that sheds built for baled hay usually must
be reinforced before filling with chopped hay. Storing in open,
woven -wire pens does not result in much weather loss. Care
must be taken if the weather is windy during chopping, as con-
siderable hay loss may result, but under usual conditions very
few leaves are lost. Chopped hay must be drier for storage than
baled hay or heat damage will result. Excess hay can be ground
and bagged for market, but it is not a common practice and most
farmers consider chopped hay to be of lower value for this reason.

The comparative costs of baling vs. chopping have been dis-
cussed in a previous paragraph. The hours required to chop 1
ton of hay and store it is about 1.3 man -hours. It takes on the
average 2.25 man -hours to bale and store a ton of hay. The time
required to feed the chopped hay is about 1.6 minutes per animal
for baled hay. The time required per animal is variable because
of size and herd and efficiency of the feed set -up. The time stated
above is for an efficient feeding arrangement and a herd of about
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100 head. The time required to feed is much the same for each
form of hay, but a saving of time and cost on moving the hay from
the field to storage is obtained in the chopped hay method. An
arrangement that is efficient for using chopped hay is not usually
suitable for handling baled hay and vice versa. It is also true
that some farmers are more efficient in using one method than
the other. The method used depends upon the feeding arrange-
ment and the ability of the farmer to use that method.
An important part of the alfalfa crop is pastured

Alfalfa is probably used for pasture as much as any other
crop grown in the Salt River Valley. Dairy farmers use alfalfa
extensively for pasture, both alone, and with grain seeded in the
fall. The most common grain seeded with alfalfa is oats at the
rate of 70 to 100 pounds per acre, the lighter seedings used on
early plantings. When early fall pasture is desired, Vaughn barley
is sometimes used in place of oats. Nearly all dairymen follow the
same system of pasturing. That is, they let the milking cows graze
first, and dry stock and calves follow. In the season when alfalfa
is growing rapidly, temporary electric fences are used to make
fields of a size that will be cleaned up in four or five days. This
method utilizes the pasture to the fullest extent and increases
its value for milk production.

Sheep and beef cattle are pastured extensively on alfalfa. The
usual procedure is to put enough animals in a field to harvest
the crop as quickly as it can be done by other harvesting methods.
Cash hay producers usually sell winter pasture to cattle and
sheep owners. In this way the winter growth, which would be
difficult to cure for hay, is used, and at the same time land is
cleaned up for the spring crop.

Much pasturing is injurious to an alfalfa stand as indicated
by shorter life. Soil is tramped and some of the crowns are injured.
This makes the stand thin, encouraging Johnson grass and other
weeds. Moderate pasturing does not have any apparent detri-
mental effect.

Dairymen and beef producers provide a large part of their own
pasture so that cash grain and hay growers often can only sell
winter or spring pasture. Pasture rates rise and fall with hay
prices. In the decade of the forties, winter pasture for two -year
old steers brought about one -half as many cents per day as did
hay in storage in dollars per ton. For example, the pasture rate
was about 6c per day when farmers could sell their good quality
stored hay for $12 per ton, and pasture rates were 15c per day
when hay sold for $30 per ton (Figure 3).
The fourth method of harvesting routes hay to the dehydrating mills

Dehydrators use the available supply nearest their plants; thus,
alfalfa not located near dehydrating plants may not be sold in
this way. Ordinarily the processing plant buys the crop standing
in the field. The producer is paid for the weight of the sacked
meal made from his alfalfa. In selling hay this way the producer
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RELATIONSHIP OF PASTURE RATES TO HAY PRICES
SALT RIVER VALLEY

WINTER SEASONS, 1939-40 TO 1947-48.

20

15

10
.04 .05 .06 .07 .08 .09 .10 .I I .12 .13 .14 .15 .16

PASTURE RATE FOR TWO YEAR OLD STEERS IN CENTS PER HEAD PER DAY

Figure 3. -There is a relationship between the price of alfalfa hay (Arizona
No. 1 baled at the ranch) and pasture rates.

avoids leaf loss and the hazard of rain damage. A further advan-
tage to him is that no time is lost between the harvesting of one
crop and the starting of a new crop.
Phosphate is the principal fertilizer used on alfalfa

The principal fertilizer used on alfalfa is some form of phos-
phate. The most common forms and the amount of phosphate
which they contain in terms of P205 are treble superphosphate,
43 per cent; liquid phosphoric acid, 53 per cent; and single super-
phosphate, 18 to 20 per cent. Some ammonium phosphate, "11 -48"
or "10 -20," is used.

The most widely used rate of application is about 150 pounds
of treble superphosphate, 100 to 150 pounds of liquid phosphoric
acid and about 300 pounds of single superphosphate per acre.
These applications result in the land receiving approximately 70
pounds of P205 per acre. The dry forms of fertilizer are applied
with a fertilizer spreader, endgate seeder, or a fertilizer attach-
ment on the grain drill used for seeding. If spread before planting,
it is disked in, but on an established stand it is covered by renovat-
ing or left on top of the ground. The liquid phosphoric acid is
applied in the irrigation water. Care must be taken not to have
excessive waste water when using this form of fertilizer, as much
of it would be lost.

The cost of the various forms of fertilizer is given in Table 6.
As shown, these costs include hauling and application. The
delivery and application cost is included in the sale price of liquid
phosphoric acid, and the price in 1948 was about the same as the
applied cost of single superphosphate. Treble superphosphate at
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that time was the most economical form from the viewpoint of
applied cost.

Alfalfa hay is usually stored in hay sheds

Alfalfa, both chopped and baled, is usually stored in hay sheds,
but chopped hay is sometimes stored in open wire pens and baled
hay is often stacked in the open, uncovered or covered with
canvas. The damage from weathering depends upon the severity
of the season. Normally the damage is small even if stored in
the open, but unusual years may result in heavy weather losses.
The usual damage from weather and broken bales is about
1 per cent in a hay shed; when stacked in the open this damage
may be as little as 2 per cent or as much as 10 per cent or more.
Shrinkage loss in storage amounts to between 5 to 7 per cent.
The interest rate on stored hay can be figured at about 5 per cent
and the fire insurance cost is about $4.00 per $100 valuation.

The cost in 1948 for a frame shed with corrugated iron roof
with a capacity of 400 tons was about $2,500. The cost of covering
this same amount of hay with canvas was about $250. The annual
hay shed cost for interest and depreciation amounted to about
47c per ton and the annual cost of the canvas covering was about
15c per ton. Figures are not available on the comparative losses
in storage with the two methods.

To return equal profit, hay stored in a shed must be sold out
of storage for 12 to 15 per cent more than the price of hay when
placed in storage. For example, in the summer of 1948, Arizona
No. 1 alfalfa hay was selling for $22 per ton baled in the field.

30 ,
PRICE OF ARÌZOÑA
NO.I ALFALFA HAY
BALEO AT RANCH
DOL
25

RELATIONSHIP OF ALFALFA HAY PRICE
TO PRICE OF BUTTERFAT IN GRADE "A" MILK

SALT RIVER VALLEY. 1928-47

20

15

10

5

LARS PER TON

80 25 0.50 0.75 1.00 1.25
PRICE OF FAT IN GRADE "A "MILK (DELIVERED)PER POUND

Figure 4.- Arizona No. 1 alfalfa hay baled at the ranch bears a close
relationship to the price of butterfat in grade A milk.

1.50
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50 (-
PRICE OF ARIZONA
NO.1 ALFALFA HAY
BALEO AT RANCH
DOLLARS PER TON
25

20

RELATIONSHIP OF ALFALFA HAY PRICE
TO PRICE OF TOP FAT STEERS

SALT RIVER VALLEY. 1928 -47

10 15 20
PRICE OF TOP FAT STEERS IN DOLLARS PER HUNDREDWEIGHT

25

Figure 5. -There is a close relationship between the price of Arizona No.
1 alfalfa hay baled at the ranch and the Phoenix price for top fat steers.
Storage costs were about as follows: interest for six months at
5 per cent, 55c; insurance at $4.00 per $100 valuation, 88c; shed
storage, 47c; shrinkage, bale brakage, and weather damage, 7
per cent or $1.50. This was a total cost of $3.40 or 15 per cent of
$22. In the fifteen -year period ended with 1939, the increase in
hay prices was more than 35 per cent from the average summer
price (May to September) to the average winter price (November
through March) (Figure 6).
Alfalfa price closely related to the price of beef and butterfat

Dairymen and beef cattle producers are the main users of
Arizona -grown alfalfa hay. There is a close relationship between
the prices of beef and prices of butterfat and alfalfa hay as shown
in Figures 4 and 5. Reference to these figures will indicate whether
or not the alfalfa price is out of line with beef and butterfat
prices. For example, when the price of fat steers is 20c per pound,
hay might be expected to bring a yearly average price of $29 per
ton (see dashed line in Figure 4). Or when butterfat is $1.25 per
pound, the yearly average hay price might be expected to be near
$28 (see dashed line on Figure 5).

To determine whether the price of hay is high or low com-
pared with the price of beef or dairy products, the grower can

(1) Divide the price being offered for hay in any given month
by the percentage for that month shown at the bottom
of Figure 6. This gives an annual average price.

(2) Find out what price is being currently paid for top fat
steers at Phoenix and for fat in Grade A milk delivered
to Salt River Valley producing plants.
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SEASONAL TREND OF ALFALFA HAY PRICES
ARIZONA NO.I BALED AT THE RANCH

SALT RIVER VALLEY
1

ALFA HAY
LAR6 PER

h."..".7;

PRICE
TON

- -
-

s--....-.a~` °.., i.i i _

,..__- _-
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MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.

Figure 6. -The solid curve shows the average prices by months during
15 -year period 1925 -1939. The figures across the bottom of this chart show
the percentage each month's price was of the average annual price. When
these percentages are applied to the price level of 1947, the dashed curve
results.

(3) Calculate a hay price from the price of beef and butter-
fat using Figures 4 and 5 as discussed in the previous
paragraph.

(4) Compare the figure obtained in (1) above with those
obtained in (3) above.

Labor is used through much of the year
The amount of time required to produce and bale a 40 -acre

crop of hay is equivalent to the full time of one man for 140
days (Table 7). Of course, no one man could do this work. As
many as five or six men are needed on some days while on the
other hand in the month of August usually no work is being
done on alfalfa. The distribution of labor throughout the year as
indicated in Table 7 is an important item in the plans of a full-
time program of work for farm employees. On the other hand,
the use of unneeded labor adds rapidly to the cost of producing
hay for the most part without improving the quality or the
returns.
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