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Public Looks for True Meaning
Our College of Agriculture finds

the act of communicating with the
public a necessary means of achieving
institutional goals.

All such communications, however,
must contain the necessary element,
credibility.

Credibility is an emotion, or feeling,
which generates an atmosphere of
trust, faith or confidence. But, this
emotion, also, is based on rational
thought.

We are not alone in communicating

with our publics. For there is an un-
precedented amount of information
flowing to the various publics, today.
Beyond the proliferation of hard facts,
there is a wealth of "editorial" infor-
mation in which investigative report-
ing rivals sports page popularity.

No longer do the publics accept on
faith alone the communications di-
rected their way. They look for the
true meaning of a term by observing
what the institution does with it, not
what is said about it.
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Members of any public will and
examine messages, not only to
the messages correspond with pi

formance of the communicator, 1:

also to see if form and content ac_rf
They will look to see if the cort(mt
the message is logically c( ]
Also, the public will look to see if t
form and content of the message ii
part an understanding of reality
the part of the communicator.

While there are other contribute
to the credibility gap, it is the lack
candor which has disturbed most.

Candor in Latin and Old Fri ic

meant whiteness and purity. As t]
word passed into English, it came
mean kindliness as well. As the i i

modern meanings became evident .

impartiality and a disposition to Li
ness .... it was still complimentar
Finally, candor began to be ri t( )
nized in direct relations to credibilit
It came to signify frankness ar
straight forward messages.

It is candor, then, that a n t

cator practices if he wants to t:ai
credibility. It is candor that is pr
ceived by the public which allows th
an atmosphere of trust and
dente.

It is very gratifying to me whet
see and hear the faculty and staff
our College of Agriculture t1c1i1 i( )1

strate a real concern for Arizona]
and their problems.

This is one of the reasons why i i
college continues to effectively sere
our publics.

It is because our personnel are ' i
ing and able to respond with candor
our publics with increasing speed ai
effectiveness.

And, when so many of our rc sc_ i

mended practices and procedures a

adopted throughout the state we f
our credibility has a strong basis.

N-tuue-eit C 744,44,
Dean
College of Agriculture, a

School of Home Econ »>



Prevent Chlorosis in Plants
with use of Sulfuric Acid

by John Ryan, Seiichi Miyamoto and Hinrich L. Bohn*

Concentrated sulfuric acid, when
properly injected into the soil, can in-
crease plant growth on calcareous and
alkaline soils, according to a recent
study at The University of Arizona.

Problems associated with calcareous
soils containing high amounts of lime
have long been recognized. These
soils are widespread in the West espe-

Plant species vary in their susecpti-
bility to trace element deficiency.
Iron deficiency has been observed in
several Arizona crops such as sor-
ghum, cotton, peas, peanuts, citrus and
in many ornamental plants.

Iron nutrition is influenced by many
factors such as soil moisture, the qual-
ity of the irrigation water, the nature

Table 1. Properties of experimental soils.
Mechanical Analysis

Titratable
Sand Silt & Clay Basicity

Soil % mole /kg

Saturation Extract

Na Ca Mg pH
ppnl

' Anthony 69.1 30.8 0.36 13.1 290.0 23.0 7.3
Cave 44.5 45.5 0.96 13.3 48.0 13.5 7.7

{ Stewart 50.8 49.2 1.08 1500.0 5.6 0.3 9.9
Cogswell 28.5 71.5 1.80 260.0 12.0 16.8 8.9

cially in Arizona which also has alka-
line soils from excessive
amounts of sodium. Soil pH is a major
factor governing the solubility and
availability of plant nutrients. Trace

p elements such as iron, manganese and
zinc may be deficient and limit plant
growth under conditions of high pH
Diagnosis of such disorders through
soil and plant analysis is difficult and

l time consuming. Correction of plant
micronutrient deficiencies may involve
expensive soil applications of chelated
forms of these elements and /or re-
peated foliar treatments during the
growing season.

The incidence of iron deficiency in
It Arizona soils is more common than
& that of manganese or zinc. Plants de-
ficient in iron fail to develop chloro-
phyll and become chiorotic or pale
green to white in color. The term

induced" chlorosis is often used
g` to denote iron deficiencies on natur-
raly calcareous soils. This is misleading
in view of the marked differences that
exist between plant growth on natur-
ìally calcareous soils and on acid soils
made calcareous through l i m i n g.
Chlorosis may also be caused by de-

g f iciencies of other elements such as
no nitrogen, as well as pool soil aeration.

Table 2. Effect of sulfuric acid a
and sorghum.

furic acid before it can become effec-
tive. The reaction rate varies with soil
and environmental conditions. In re-
cent years, interest has developed in
using sulfuric acid directly. The pro-
duction of surplus amounts of sul-
furic acid from copper smelting in
Arizona emphasizes the desirability
of providing feasible outlets for the
material.

The possibility of increasing plant
yields by injecting small amounts of
concentrated sulfuric acid into soil
was studied in the greenhouse. The
Anthony and Cave soils are calcareous
while the Stewart and Cogswell have
high levels of exchangeable sodium.
Soil characteristics are shown in
Table 1.

Two kilogram lots of soil w e r e

pplication on the growth of peas

Sulfuric acid Anthony Cave
Soil wt. Sorghum Peas Sorghum Peas

Cogswell Stewart*
Sorghum Peas Sorghum Peas

0 100% 100% 100% 100% 100% 100% 100%
0.05 164 100 206 132 250 126 153

0.10 174 103 230 145 300 137 159

0.20 180 104 264 165 550 137 159
0.50 190 109 276 165 600 142 165
1.0 190 120 251 186 350 140 165

Control yields
g /pot 4.7 4.5 3.3 2.9 0.2 1.9 1.7

* Peas did not grow except at the highest rate of sulfuric acid.

of the crop grown and by interactions
with other trace elements and with
phosphorus. However, the most im-
portant factor is the supply of avail-
able iron in the soil.

Early research in Arizona and Utah
showed that acidification or lowering
of the pH of calcareous soils using
elemental sulfur increased plant
growth by increasing the solubility of
soil nutrients. Sulfur has to be oxi-
dized by micro- organisms to form sul-

*Post- Doctoral Research Associates, from
Ireland and Japan, and Associate Professor,
respectively, Department of Soils, Water and
Engineering, University of Arizona. This
work was supported by a grant from the
Arizona Mining Association.

placed in pots. Concentrated sulfuric
acid was injected into the soil to a
depth of 8 cm using a glass pipette
and rubber bulb. In this way only the
soil at the site of the injection was
affected. The amounts of acid applied
ranged from 0.05 to 1 percent of the
total soil weight. Each treatment was
duplicated. The purpose of the treat-
ment was to create an acidified zone
which would supply sufficient quan-
tities of iron and other metals for
maximum plant growth. This ap-
proach is analogous to banding of
solid fertilizer in the soil.

(Please turn page)
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The soils were cropped with sor-
ghum and peas for two months.
Throughout the growth period, the
pots were surface irrigated with dis-
tiled water. Dry matter yields are
presented in Table 2 and expressed
as a relative percentage of the yields
from the untreated soils. The plant
tissue was analyzed for iron, manga-
nese, zinc, sodium and phosphorus.

The sulfuric acid treatment in-
creased the yields of peas and sor-
ghum on the soils tested with the
exception of peas on the Stewart soil.
As peas are a sodium -sensitive crop,
it is probable that growth suppression
was due to the high levels of ex-
changeable sodium in this soil. That
only measurable amounts of growth
occurred at the highest level of acid

4

Figure 1. Effect of sulfuric acid on growth of peas on Cogswell soil.

application may have been due to a
reduction in levels of exchangeable
sodium and an improvement in soil
physical conditions. On the Stewart
soil, also, sorghum showed large rela-
tive increases due to the acid treat-
ment. The amounts harvested were,
however, less than in the case of the
other three soils. In general, the great-
est proportionate increase occurred
with the first increment of sulfuric
acid. Greater responses occurred with
sorghum than peas on the calcareous
Anthony and Cave soils.

Plants grown on the untreated soils
showed symptoms of iron chlorosis
which was more evident in the case

of sorghum. New leaves were chlorotic
with symptoms becoming more ac-
centuated as the growing season pro-
gressed. For both species the lowest
level of sulfuric acid was sufficient to
prevent the occurrence of symptoms.
Figure 1 illustrates the effect of the
acid treatment on peas grown on the
Cogswell soil while the effect on sor-
ghum on the Cave soil is depicted: in
Figure 2. The results of the plant
tissue analysis indicate that iron was
a limiting factor to growth. Iron up-
take in general increased with increas-
ing levels of acid while uptake of man-
ganese, zinc, sodium and phosphorus
showed no such trend.



Figure 2. Effect of sulfuric acid on growth of sorghum on Cave soil.

Interpretation of iron analysis data
is complicated by the fact that total
iron in the plant is not always related
to growth. This is due to the inactiva-
tion of iron in the plant tissue reducing
the metabolically active fraction. In
some cases chlorotic plants may con-
tain higher amounts of iron than non -
chlorotic plants.

This experiment demonstrates the
,effectiveness of partial acidification
of calcareous soils to increase nutrient
availability and confirms similar stud -
ies conducted elsewhere. Due to the
jiarge buffering capacity of most Ari-
zona soils, bulk treatment of the soil
would be impractical due to the quan-

tities of acid required. It would also
cause excessive amounts of soluble
salts in the soil adversely affecting
plant germination. Increasing the salt
concentration of groundwater would
he a possible undesirable outcome of
such treatment. A recent study by
Mathers (Agron. J. 62:444, 1970 )
showed that banding of sulfuric acid
increased yields of sorghum. Untreat-
ed plants responded to spraying with
ferrous sulfate indicating that iron
was the limiting factor. Favorable re-
sults were also reported from Colo-
rado where sulfuric acid increased
yields of lettuce, sugar beets and bar-
ley ( Sulphur Institute J. 6:2-7, 1970) .

Band application of sulfuric acid has
been introduced on a pilot scale in
Cochise County where increased
yields of sorghum were attributed to
improved water penetration and in-
creased availability of micronutrients.
However, no reliable field data are
available to support these contentions.

This experiment highlights the in-
teresting possibility of solving an in-
digenous soil problem with an easily
available economic material. General
recommendations for widespread use
of sulfuric acid as a soil ammendent
must be based on more extensive field
studies to identify the component
effects of treatment on soil and plant
properties.



Arizona Producers Provide a Variety of Melons

by C. Curtis Cable, Jr.

This is the fourth article in a series focusing on the
longrun market prospects for Arizona vegetables and
melons. The first article examined national trends, the
second described Arizona's industry as it relates to the
U.S. vegetable and melon industry, and the third was a
detailed analysis of the state's lettuce industry. This fourth
article describes Arizona's melon industry and the U.S. and
foreign market potential for melons.

Cantaloups, honeydew melons and watermelons
account for approximately a fourth of the annual value of
Arizona's vegetable and melon crops. As indicated in the
second article of this series, cantaloups are the principal
melons grown in the state, with a farm value of $11 million
to $17 million annually.

The annual farm value of Arizona watermelons has
increased from $1.5 million in the early 1960s to about
$2.5 million in the early 1970s. The value of the state's
honeydew melon crops also increased during the past 10
years from less than $1 million to more than $1.5
million.

Cantaloups
Consumption and Market Trends U.S. per capita

consumption of cantaloups remained relatively constant
at approximately 8 pounds annually for the 15 -year period
1957 -71 ( Chart 1) . Thus, total domestic consumption has
increased in direct proportion to the increase in popula-
tion.

It is important, therefore, that cantaloup producers
recognize that although U.S. population is increasing, the
rate of growth has been declining for several years. This
trend along with possible changes in per capita consump-
tion should be closely watched in appraising the present
and future U.S. market for cantaloups.

Also, producers in Arizona and other U.S. production
areas should keep up -to -date on production and market-
ing trends of Mexican grown cantaloups. U.S. imports of
cantaloups from Mexico increased appreciably in the late
1960s and early 1970s. These imports begin in late Decem-
ber and end in early May just prior to the shipping seasons
for Arizona, California and Texas production areas. If
Mexican growers extend their production and export -
shipping season by a few weeks, this would provide direct
competition with U.S. growers.

6

Production Trends and Comparisons Since the
late 1950s there has not been a definite upward or down-
ward trend in U.S. cantaloup production. In most years,
the annual crop has totaled 12 to 14 million hundred-
weight. However, there was a very marked decline in the
mid 1960s ( Chart 2) .

California produces half or more of the U.S. canta-
loup crop. The California shipping season begins in late
May and continues through November.

Arizona is the second ranking state, followed closely
by Texas. Arizona -grown cantaloups are shipped in late
spring and early summer, and in October and November.
The Texas shipping season is from early May through
August.

Chart 1. U.S. Per Capita Consumption of Water-
melons and Cantaloups (Farm Weight
Basis) .

20

0
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Source: "Vegetable Situation," Econ. Res. Serv., U.S. Dept. of
Agriculture, November, 1970, and October, 1972.

In addition to California and Texas, summer supplies
are also produced in Colorado, Indiana, Georgia, South
Carolina and several other states.

Official statistical data on cantaloup production is
summarized for five growing seasons. Trends in produc-

*Extension Marketing Specialist, Cooperative Extension Service,University of Arizona.
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Chart 2. U. S. Production of Cantaloups, by
Major Producing States.
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tion for the five designated seasons are summarized in
Chart 3. The mid -summer season accounts for half or
more of the nation's cantaloup crop, and almost another
third of the total crop is grown in the spring.

Chart 3. U. S. Production of Cantaloups by
Season.
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A very large proportion of mid- summer cantaloups
is produced in California ( Chart 4) . In recent years,
Indiana and Texas growers are the other major suppliers
of mid -summer cantaloups.

For several years Arizona was the principal producing
state of spring cantaloups. However, beginning in the late
1960s, California's spring cantaloup crops approximated
Arizona's crops (Chart 5) .

Arizona's spring production declined from 2.5 million
hunderweight in 1963 to less than 1.5 million hundred-
weight in 1967, and since then has remained relatively
constant near this level.

Chart 4. U. S. Production of Mid -Summer Canta-
loups, by States.
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In contrast, California's spring crop has increased
from less than a million hundredweight in the mid 1960s
to about 1.5 million hundredweight in the early 1970s.
Also, there has been a definite upward trend in spring
production in Texas.

Although there have been relatively large year -to -year
variations in U.S. production of spring cantaloups, the
1957 to 1971 trend has been slightly upward. In view of
this national increase, it appears that Arizona has lost
some potential spring market volume to California and
Texas. This may be the result of one or a combination of
several factors, such as production and shipping costs,
quality considerations, lack of aggressive merchandising,
greater profitability from other crops and increased im-
ports. These and other possible causes should be investi-
gated by grower -shippers desiring to regain and expand

(Please turn page)
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their spring cantaloup markets.

U.S. production of early summer cantaloups has
totaled less than 1 million hundredweight since the late
1950s ( Chart 6) . However, production has remained fairly
stable near 600 -700 thousand hundredweight for the past
several years. Almost half of the early summer crop is
produced in Georgia, and except in 1969 South Carolina
production has ranked second since the early 1960s.

In the late 1950s, Arizona's production of early sum-
mer cantaloups exceeded Georgia's output in some years.
However, beginning with 1963, Arizona's crop has ranked
third, except in 1969.

Early fall cantaloups are produced principally in Cali-

Chart 5. U. S. Production of Spring Cantaloups,
by States.
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fornia and Arizona. California now accounts for about
two- thirds of these melons, and Arizona for one -third. As
shown in Chart 3, total early fall production has been in-
creasing gradually, but the 1971 total is only about a half
million hundredweight.

Late summer cantaloup production areas are located
in Colorado, Michigan, Ohio and New York. The com-
bined production during the past 15 years has gradually

8

declined from about 1.2 million to 0.5 million hundred-
weight.

Watermelons
Per capita consumption of watermelons in the United

States declined from slightly more than 16 pounds in the
late 1950s to about 14 pounds in the late 1960s, and has
remained near this level up to the present time ( Chart 1).

This decline in per capita use, along . with increases
in imports from Mexico are the principal reasons for the
downward trend in U.S. watermelon production ( Chart 7).
The nation's annual watermelon crop has declined since
the late 1950s from approximately 30 to 27 million hun-
dredweight.

Annual U.S. watermelon production data are sub-
divided into three seasonal categories late spring, early
summer and late summer. Appreciably more than half of
the nation's total crop is produced in the early summer
season ( Chart 7) . In 1971 early summer production totaled
16.1 million hundredweight, which was approximately 60
percent of the total U.S. crop of 27.3 million hunder-
weight.

Approximately 30 percent of the U.S. annual produc-
tion is grown in Florida and California during the late
spring season. In recent years, Florida accounts for almost
90 percent of late spring production.

Late summer watermelons amount to approximately
10 percent of annual U.S. production. Indiana, Missouri,
Maryland and Delaware are the principal producing
states of late summer melons.

Arizona's watermelon production season is during the
early -summer season. However, the Arizona crop amounts
to only about 5 percent of the U.S. total early summer
production. Approximately 33 percent of early summer
watermelons are grown in Texas, and another 16 percent
in Georgia. Other principal growing areas are in South
Carolina, California, Alabama, Oklahoma, North Carolina,
Mississippi and Arkansas.

Opportunities for Arizona growers to expand their
market for early summer melons appear to be very limited.
Competing production areas throughout most of the
southern states are much closer to the large consuming
markets in the Great Lakes and northeastern states. Also,
California production areas are closer to the large west
Coast markets. Transportation is a major marketing cost,
and Arizona's more -distant location from large population
areas is a disadvantage.

Honeydew Melons
Per capita consumption data for honeydew melons

in the U.S. is not readily available, but it would be
appreciably less than for cantaloups and watermelon&
However, on the basis of production trends there is evi-
dence that U.S. per capita use has risen in the early 1970s,
or that exports have increased.

From the late 1950s to the late 1960s total annual
U.S. production of honeydew melons increased at a rela-



tively slow and irregular rate ( Chart 8) . During this
period, the total annual crop varied from about 1.2 to 1.5
million hundredweight. But, for 1969, 1970 and 1971, pro-
duction has totaled almost 2 million hundredweight.

Almost 80 percent of the nation's honeydew melons
are grown during late summer in California. Approxi-
mately another 15 percent are produced in Texas, in the

rspring,
and 5 percent in Arizona during early summer.

Until the late 1960s, small quantities of spring honeydews
were produced commercially in California, but Texas is
.now the principal producing area.

at

Chart 6. U. S. Production of Early Summer
Cantaloups, by States.
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Early summer production of honeydew melons in
t Arizona remained relatively stable near 10 million pounds
P:hroughout most of the 1960s. But, beginning in 1969, the
trop has almost doubled in size.

Market Expansion Potential
Domestic U.S. Market There is ample historical

. vidence that the early spring to early fall U.S. market for
nelons will continue to be supplied by U.S. producers.
n addition, the winter market will likely be supplied by
mports from Mexico. At the present, it does not appear
hat Mexican melons will directly compete with U.S. melon

5,-.,Tops, because of the differences in production- shipping

e
;easons in the two countries.

Y1 From the standpoint of Arizona and other U.S. melon
;rowers, competition from fresh fruits appears to be a
najor roadblock to expanding U.S. melon consumption.
Vlore aggressive promotion might increase sales volume,

Chart 7. U.S. Production of Watermelons, by
Seasons.

z
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but the costs of increased selling efforts must be more than
offset by the increase in dollar sales.

Foreign Melon Markets New technology in pack-
aging and transportation, along with rising incomes in
some foreign nations may make it possible for U.S. melon
growers to develop new and further expand existing over-
seas markets.

With regard to honeydew melons and cantaloups,
one authority's appraisal of possibilities were recently
summarized as follows : "Most of the Japanese importers,
wholesalers, and retail association representatives believe
there is a market for U.S. honeydew melons in Japan
throughout the U.S. marketing season. At the same time,
they feel the potential is less good for cantaloups, although
the problems they mention appear to be ones that can be
overcome without too much difficulty.

"For both products, the challenge is to adapt to
Japanese tastes and ways of doing business. Present pack-
aging of U.S. honeydews appears satisfactory, but Japanese
complaints of a lack of uniformity and their preference for
a high sugar content need to be considered. The sweeter,
and thus more mature, melons have a shorter shelf -life
than those harvested earlier. However, with fast container
ships, it should be possible to supply melons at an accept-
able stage of maturity.

"Complaints about U.S. cantaloups have centered
around the size of crates, which contain about 80 pounds
of melons and are reportedly much too large for the
Japanese market; lack of uniformity in sizing of melons;
bruising of melons in transit; and improper maturity.

(Please turn to page 16)
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The Quarter Horse Enterprise in Arizona

Quarter horses have become very popular in Arizona.
This is illustrated by the approximately 350 individuals
who belong to the Arizona Quarter Horse Association
and the 1,000 Arizona members of the American Quarter
Horse Association. According to the American Association,
quarter horses in Arizona numbered 14,489 as of December
31, 1969, an increase of 1,048 over the previous year.

The development of the quarter horse is described
briefly in the American Quarter Horse Association Racing
Guide. The guide reports that quarter horse line began
when English stallions and mares, brought to Virginia in
1611, were crossed with horses of Spanish ancestry. The
result was a compact and heavily muscled animal which
was capable of running short distances at high speeds.
During the mid- 1700's a stallion, Janus, was brought to
Virginia. He was characterized by roundness of contour,
strength of articulation, power and stamina. His offspring
exhibited these qualities and were considered as a "pecu-
liar stock" known for compactness, strength and power.

The colonists became attached to quarter horse racing,

Table 1. Present Value of Buildings and Im-
provements Used in Quarter Horse
Operations.

Size of Operation
Average Value

(Dollars per Head)

Small (1 -3 head)
Medium (4 -13 head)
Large (14 head or over)
All Size Groups,

Averge per Operation
Average per Head

550
483
407

4915
530
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by Robert C. Angus & William J. Hanekamp*

a race of not more than a quarter mile in length. The races
were popular and easy to stage requiring a village street
or a small clearing.

Quarter racing expanded as the number of this short
distance breed grew. Racing developed on an informal
basis with match races and weekend competitions. Ac-
cording to the American Quarter Horse Association:

"Modern quarter horse racing got its start in
Tucson, Arizona at a race track called Hacienda
Moltacqua. At that time, Hacienda Moltacqua
boasted a card of races that included not only
quarter horses, but trotters, thoroughbreds, and
even steeplechasers. However, quarter horse
racing soon outgrew its stage -sharing position
with the other racing elements at Hacienda Mol-
tacqua, and in 1943, a new race track was built
and designed especially for the sport of quarter
horse racing. That track was Ril lito Park in
Tucson. Other tracks devoted exclusively to the
running of quarter horses races were located all
over the west and southwest. The time period
from the 1930's to 1945 at race tracks in Western
America ( such as Rillito Park, King City and
Corona, California, Albuquerque, New Mexico,
El Paso and Eagle Pass, Texas, and many others),
represented the birth of "modern day" quarter
racing. Today, quarter horse racing is conducted
at more than 110 tracks throughout North
America."

Table 2. Equipment Investment.

Size of Operation
Average Investment
(Dollars per Head)

Small (1 -3 head)
Medium (4 -13 head)
Large (14 head and over)
All Size Groups,

Average per Operation
Average per Head

429
617

1717

4976
612

Table 3. Clippers, Hand Tools, Libraries and
Miscellaneous Items.

Size of Operation
Average Investment
( Dollars per Head)

Small (1 -3 head) 199
Medium (4 -13 head) 72
Large (14 head or over) 65
All Size Groups,

Average per Operation 595
Average per Head 81

Professor, and Research Assistant, respectively, Department of
Agricultural Economics, U of A.

o o American Quarter Horse Association 1970; Racing Guide, The
American Quarter Horse Association, Amarillo, Texas, 197I.



Very little information is available regarding costs
and organization of the various types of quarter horse
operations. This study, sponsored by the University of
Arizona Alumni Association, probes these enterprises. In-
formation was gathered using a mailed questionnaire and
personal interviews. The response was small. Approxi-
mately 13 percent of the Arizona Quarter Horse Asso-
ciation members completed the mailed questionnaire.
These returns, plus interviews, were the basis for the cost
and structural estimates.

Structure. The quarter horse industry is composed of
four major types of operations. Approximately one -fourth
of the respondents reported that they reared horses for
racing. About the same number reported showing their
horses. The remainder used their stock for recreation,
roping or for work.

Individuals with larger operations, in terms of num-
ber of head, tended to engage in horse racing. Cattle
ranches and tourist ranches often had large strings of
working and riding horses.

Quarter horse operations were generally located
within the rural -urban fringe of Phoenix and Tucson.
Approximately 53 % of the membership of the Arizona
Quarterhorse Association fell within the Phoenix area and
10% were in or near Tucson.

CAPITAL INVESTMENT
Stock. Owners estimated the market value of their

stallions, mares, yearlings, and foals. These data were
summarized for the two groups : racers and non -racers.

Stallions bred to produce racing stock average $14,367,
compared to $4,050 for non -racing stock. Broodmares
averaged $2,511 as race stock and $2,007 for non -racers.
The estimated value for yearlings was $1,333 on both
groups. The value of quarterhorses trained to race in
1970 -71, was estimated at $3,000 per animal.

Land. The investment in land for a quarterhorse
operation fluctuated widely because of the quasi -urban
location of many enterprises. Values per acre were reported
as high as $10,000 for parcels in the Scottsdale and Glen-
dale areas. Land investments for the Phoenix area in
general were $3,825 per acre for parcels under 15 acres
and $2,500 for larger tracts. Land values for Tucson were
83,755 per acre.

Quarterhorse operations located on ranch enterprises
in the more rural areas reflected lower investment costs
per acre. These units often raised cattle or had other
agricultural enterprises. Land investments to graze a horse
on irrigated pasture are between $800 to $1,000 per acre.
It requires two animal unit -years to carry one horse on
non -irrigated range.

Obviously there is no land requirement for horsemen
who boarded their stock. These operators usually main-
tained horses for recreation or showing. Typically these
horsemen stabled two to three head.

Buildings and Improvements. Respondents estimated
the present value of barns, stables, sheds, and other im-
provements used in their quarterhorse operation. The
reports varied from $100 to $23,000. Modified means were
used to represent investments due to this variability. In-
vestments per head decreased as the size of the operation

- increased ( Table 1 ) .

Similarly, investments in equipment varied widely
however, it showed lower investments per head on larger
6 units ( Table 2) . The equipment investment for the group

Table 4.

Stock
Small

Investment per Operation.
Equipment

per
Operation

Equipment
per

Operation

Bldg. &
Impr. per
Operation

(1 -3 head) 9,640 1,330 9,575
Medium

(4 -13 head) 3,909 438 3,645
Large

(14 head and over) 3,778 463 4,575
Average 4,976 595 4,915

sampled averaged $4,976 or 612 per head. Vehicles were
charged according to the proportion of time the vehicle
was used for the horse operation. Miscellaneous items,
such as clippers, hand tools, subscriptions; etc. are shown
in investment Table 3. Again economies to size appeared.

COSTS
Costs of operating a quarterhorse unit are summarized

under farm maintenance and horse upkeep. Farm main -
tenance includes depreciation, insurance labor, gasoline,

Table 5. Quarterhorse Budget, 1970.
Cost

Farm Maintenance Dollars per head
Labor 61
Maintenance, repairs, operating expenses,

insurance 148
Depreciation 96
Taxes 42
Horse Upkeep
Feed
Veterinary
Blacksmith

182
49
35

electricity, maintenance and repairs. Horse upkeep in-
cludes feed, veterinary fees and blacksmith charges.

Labor.. Charges for labor on quarter horse operations
must be evaluated carefully. The figures of $61 per head
or $506 per unit ( Tables 5 and 6) represent an overall
average.

Table 6. Quarterhorse Budget, 1970.
Cost

Per Operation
Farm Maintenance
Labor
Maintenance, repairs, operating expenses,

insurance
Depreciation
Taxes
Horse Upkeep
Feed
Veterinary
Blacksmith
Depreciation*
°Average depreciation:

a. Mares Racers

Non- racers

b. Stallions Racers

Non- racers

2511 - 0
12 yrs.

2007 - 0
12 yrs.

14267 - 0
12 yrs.

4050 - 0
12 yrs.

506

1,273
768
381

1,500
396
257

_ $209.25

_ $167.25

_ $1,197.25

$337.50

Eighty percent reported no outlays for labor. These
units were included in the above averages. They usually
fell into the small and medium classes. When units which
reported an annual labor outlay were considered alone,
the average was $299 per horse or $6,026 per operation.
The cost of a man -year of labor for this group was $4,291.
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The benefits of grazing systems on
rangelands are hard to prove statisti-
cally, because properly designed and
replicated grazing studies are expen-
sive to install and conduct. However,
ranch experience and physiological
studies on plants indicate that many
benefits may result from grazing sys-
tems properly designed to fit the cli-
matic conditions of the range and the
growth habits of the plants.

On southwestern ranges grazed
yearlong, experimental results and
climatic conditions indicate that a de-
ferred- rotation grazing system will be
effective. A deferred- rotation grazing
system is one that divides the pastures
into grazing units and then alternately
rests or "defers" grazing on pastures
during critical growing periods.

Critical periods in the Southwest
are the spring and summer growing
seasons. Critical events during these
periods are root growth and forma-
tion of basal buds, initiation and rapid
growth of forage, formation and pro-
duction of seed, and food storage in
the roots.

A deferred -rotation grazing system
designed for southwestern ranges
grazed yearlong is shown in Figure 1.
Ranges in the Southwest on which it
is recommended include the desert
grassland, shortgrass plains, chapar-
ral, oak -woodland, and sagebrush
types. It may also be used on the
lower areas of the pinyon -juniper
woodland and higher portions of the
southern desert shrub that are grazed
yearlong.

Benefits
Benefits that can result from this

deferred -rotation grazing system in-
clude the following:
Improved Plant Vigor and Growth

In most plants photosynthesis oc-
curs in the leaf. Since ungrazed plants
have a larger leaf surface than grazed
plants, more food is produced during
the rest periods and plants improve in
vigor and produce more forage. Also,
production of seed is normally greater
and seeds are more viable.
More Uniform Grazing

To rest one or more pastures, the
grazing animals must be concentrated
on the pasture or pastures being
grazed. With the three pasture sys-
tem there are three times as many
animals on the pasture being grazed.
However, the grazing period is one -
third as long so the total grazing re-
mains the same. The concentrated
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A Deferred -Rotation Grazing System

for Southwestern Ranges

by Ervin M. Schmutz

grazing results in more uniform graz-
ing of the different plant species and
the different areas of the pastures.
Improved Forage Quality

On ranges grazed yearlong, the
most palatable plants and most ac-
cessible and fertile areas are grazed
first and most often. As a result, these
plants and areas receive little rest and
produce little forage and few seed.
This favors growth and reproduction
of less desirable species. On rested
pastures, the more palatable and nu-
tritious plants can maintain or improve
their vigor and may increase in
abundance.
Improved Sacrifice Areas

Under yearlong grazing, bottom -
lands and areas near watering places
and bedding grounds are continuous-
ly overgrazed even when the majority
of the range is properly utilized. The
best way these "sacrifice" areas can
be rested and improved is through a
deferred or rotation grazing system.
Scattered and Planted Seeds

Concentrated grazing of pastures
following seed production shatters
and scatters the seed and helps tram-
ple the seeds into the ground.
Seedling Establishment

After seeds have been produced
and when moisture is favorable, rest
periods during the growing season
provide opportunity for seedlings to
germinate and become established. On
pastures rested in the spring, cool sea-
son plants produce seed and establish
seedlings. On pastures rested in the
summer, warm season plants produce
seed and establish seedlings.

*Professor of Range Management.

Vegetative Reproduction
Also, deferment allows plants that

spread by rhizomes and stolons to in-
crease in density and establish new
plants free of trampling and grazing
damage.
Soil and Water Conservation

As a result of the pasture improve-
ment from the grazing system, up-
stream erosion and downstream flood-
ing will be decreased. Also, loss of
water by runoff and evaporation will
be reduced.
Better Livestock Management

Since animals are concentrated on
the pastures, time is saved in looking
after and treating livestock. Also, since
animals are moved to fresh pasture at
periodic intervals they usually make
better gains. Another benefit is that
resting of pastures breaks up disease
and parasite cycles and improves live-
stock health.
More Effective Pasture Treatments

Needed pasture treatments, such as
brush control and reseeding, can be
planned on pastures to be rested. This
will increase treatment success and aid
in pasture improvement.

Disadvantages
Disadvantages that may result from

the use of the system include the
following :

Animals May be Temporarily Upset
When animals are first moved to

new
pasture,

they may become upset
and walk the fences. However, after
the first year the animals become ac-

customed to being moved and will
actually move from one pasture to
another when the gate is opened.



Extra Work May be Needed
to Move Livestock

Extra work will usually be needed
to round up the livestock to move
them from one pasture to another.
However, this will be reduced after
animals become accustomed to being
moved. Also, roundup of animals for
treatments, such as branding and
spraying, can be planned with pas-
ture moves, thereby reducing work.
Extra Fencing May be Needed

Extra fencing may be required to
create the three nearly equal pasture
units. However, these are often fences
that are needed anyway. On the other
hand, smaller pastures may be corn -
bined to form a pasture unit and save
fencing.

t

s6

(rt.

in the summer growing season. There-
fore, for all practical purposes the
grazing year begins in July with the
start of the summer rains. The recom-
mended deferred-rotation grazing sys-
tem provides rests during the critical
spring and summer periods ( Figure
1 ) . The winter grazing period pro-
vides a time for adjustment of un-
equal size of pastures and makes a
third grazing period ( odd number )
which facilitates rotation grazing of
pastures in subsequent years.
Starting the Grazing System

The first move is the most critical
because the livestock normally graz-
ing the pastures are concentrated on
a pasture already partially grazed. To
help with this first move, it is sug-

GRAZING SCHEDULE L

JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE

FIRST GRAZING YEAR

PASTURE A PASTURE B PASTURE C

SECOND GRAZING YEAR

PASTURE B PASTURE C PASTURE A

THIRD GRAZING YEAR

PASTURE C PASTURE A PASTURE B

L AFTER THREE YEARS THE CYCLE IS REPEATED

Ft Figure 1. Deferred-Rotation Grazing System for Pastures Grazed
Ib

lso

Yearlong in the Southwest.

ask

U' Extra Water Development
lt May be Needed

For the system to work, each pas-
p1eture must have water available year-
long. This may require some addi-

qional water developments but these
.are usually needed anyway.
Seasonal Quality of Forage Declines

On deferred pastures, the seasonal
''quality of the forage declines as it
matures, resulting in lower palatabil-
ity and nutrient content. However, this
occurs on yearlong ranges whether
they are deferred or not.

fire-Hazard Temporarily Increased
The increased forage on deferred

ranges temporarily increases the fire
Il aazard on these ranges. However, pro -
tective measures must be used on
)roperly managed ranges whether

ser :hey are deferred or not.

t How the System Works
istl On yearlong ranges in the South -
Twest, most of the forage is produced

gested that a heavy culling operation
precede this move or that it be made
during a good year when extra feed
is available. After the first move, extra
feed will be available, because the
two deferred pastures will make more
than normal forage growth. The first
grazed pasture will be rested for 16
months to help it recover from mod-
erate overuse that may occur.
Changes in Grazing Capacity

Except for the temporary adjust-
ment on the first move, no reduction
in stocking rates will be needed on
properly used ranges because each
pasture is grazed each grazing year.
In fact, after the first year, grazing
capacities should increase due to in-
creased forage growth resulting from
pasture deferment and improvement
in range condition due to seedling
establishment.
Adjustment for Unequal
Pasture Units

The dates for change during the

dormant season ( November 1 and
March 1) are flexible, depending on
location, and can be varied one way
or another to adjust for unequal size
of pastures or for variations in forage
growth on a given pasture. However,
adequate forage should be left on the
winter -grazed pasture to provide for-
age during next year's summer graz-
ing period until new forage is pro-
duced to feed the animals.

Rests for Seed Production
and Seedling Establishment

The first year, Pasture A is grazed
during the summer grazing period
and Pastures B and C are rested for
seed production. Likewise, one pas-
ture is grazed during this period and
two are rested in each following year.
The second year, Pasture B of the
two rested pastures is grazed during
the summer period but Pasture C is
rested for seedling establishment.
Similarly, Pasture A is rested in the
summer for seedling establishment the
third year and Pasture B the fourth
year.

During the spring grazing period,
Pasture C is grazed the first year and
Pastures A and B are rested for seed
production. Likewise, one pasture is
grazed during this period and two are
rested in each following year. The
second year, Pasture A of the two
rested pastures is grazed during the
spring period but Pasture B is rested
for seedling establishment. Similarly,
Pasture C is rested in the spring for
seedling establishment the third year
and Pasture A the fourth year.

These same rests for seed produc-
tion and seedling establishment are
repeated in later years.

Proper Use Is Important
On arid and semiarid ranges it may

take many years for ranges to recover
from heavy overuse. In contrast prop-
er use is the key that opens the door
to good range management. Proper
use is needed to build and maintain
plant vigor necessary to provide an
adequate food -manufacturing leaf
surface for maximum growth. It is
essential to build, maintain and con-
trol erosion and loss of soil nutrients.
Also, with proper use animal health
will usually be better, death losses
fewer, and supplemental feeding
costs lower. For an easy, rapid and
accurate system of estimating proper
use, see Arizona Agricultural Experi-
ment Station bulletin A -73.
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Consumptive Use &

Irrigation Management

for Hiçh- Yielding Wheats in Central Arizona

by Leonard J. Erie, Dale A. Bucks, and Orrin F. French2

Abstract
In Arizona, high -yielding Mexican

varieties of wheat used 25.8 inches of
water for consumptive use, represent-
ing an increase of at least 3.0 inches
over previously produced varieties.
When a normal rainfall of 3 inches
occurs in the winter following a pre -
plant irrigation, four additional irri-
gations are recommended the first
one in early March, the second about
3 weeks later, and the remaining two
at 2 -week intervals. At least 4.5
inches of water should be stored per
irrigation.

Within the last several years, new
varieties of high -yielding wheats have
been released for commercial use in
the Southwest, as well as in other arid
regions of the world. These new
varieties of wheat are being planted
earlier than in the past, and can be
successfully produced in beds, rows,
or on the flat, using modern, precision -
planting equipment (1) . Yield has
been increased as much as threefold in
some areas, with only minor changes
in cultural practices.

Contribution from the Soil, Water, and
Air Sciences, Western Region, Agricul-
tural Research Service, U. S. Department
of Agriculture in cooperation with the
University of Arizona Agricultural Ex-
periment Station.

2 Agricultural Engineer, Agricultural Engi-
neer, and Agricultural Research Techni-
cian, respectively; U. S. Water Conserva-
tion Laboratory, USDA, ARS, Phoenix,
Arizona.
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With an increased demand for more
wheat acreage, a 2 -year study was
initiated on new varieties to measure
consumptive use (CU) and to check
irrigation management practices for
maximum production.

Field Studies
Previous CU studies have been

conducted on Ramona 50 wheat (2) .

New studies were then conducted at
the University of Arizona's Mesa Ex-
periment Farm, in Mesa, Arizona, in-
corporating the new varieties, using
Maricopa, Siete Cerros 66, and Sonora

Table 1.

cation design. A precision planter was
used, planting in rows 12 inches apart
on the flat, and the plot was border -
irrigated.

Timing of irrigations was based on
previous studies and close observation
of plant symptoms and soil -moisture
measurements. CU was measured
gravimetrically for each variety. The

average soil moisture depletion in the
top 3 ft. of soil before irrigation was
67% for the 2 -year study.

In 1968 -69, a preplant irrigation was
given, plus three additional irrigations.
The first irrigation was not given until
25 February, because 1.9 inches of

Average yield and consumptive use of wheat by variety
for a 2 -year trial.

VARIETY YIELD
(lbs./acre)

1968 -69 1968 -69

CONSUMPTIVE USE
( inches )

1969 -70 1969 -70
Maricopa 5990 5300 27.2 25.7
Siete Cerros 66 6830 4840 28.4 25.9
Sonora 64 4550 4940 26.2 22.1
Inia 66 4930 25.1
Ramona 50 **

21.2

"*Excessive bird damage no yield taken.

64 for the first year, and these same
varieties plus Inia 66 and Ramona 50
for the second year. Ramona 50 is
an old variety produced in the South-
west, whereas Maricopa is a more
recent Arizona wheat. Siete Cerros
66, Sonora 64, and Inia 66 wheats are
newer varieties developed in Mexico.

Wheat was planted on 22 Novem-
ber 1968 and 18 November 1969 in a
randomized, complete -block, six -repli-

rain fell in January and February,
Two additional irrigations were given
on 21 March and 12 April. Total rain
fall for the first year was 4.2 inches.
For the 1969 -70 season, a preplant
irrigation was given, followed by the
first irrigation on 10 February. Rain
fall of 2 inches delayed the second
irrigation until 20 March. The third
irrigation was given on 7 April, and
the fourth on 28 April to all varieties
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figure 1. A two -year average consumptive water use curve for four
high- yielding wheats.

xcept Ramona 50. Total seasonal
ainfall was 2.8 inches.

Wheat Yields
Table 1 shows yield potentials to be

reater than 6000 lbs. per acre, for the
-ew varieties. Although Sonora 64
'r ielded only about 4500 lbs. per acre
'ae first year, a heavier seeding rate

the second year than was used for
he other varieties resulted in a corn-
arable yield for the Sonora 64. Over-

Al yields were down in 1969 -70 for all
°ale new varieties. Ramona 50 was
'lanted the second year; however,
'iields were not taken because of ex-

\,,ssive
bird damage. Expected aver-

;e for Ramona 50 is approximately
500 lbs. per acre.

6'E Consumptive Use
) Consumptive use is defined as the
Mount of water used on a given area
i transpiration, building of plant
ssues, and evaporation from adjacent
Al. Average CU by each variety is
'own in Table 1. Disregarding dif-

- trences between the new, high- yield-
tg varieties, the average CU for each

dlason was 27.3 and 24.7 inches, re-
oectively. Sonora 64 used less water
tan the other high- yielding varieties.

1 is shorter, matures earlier, and pro-
w aces less plant material. The CU for
ltiveamona 50 reported previously was

.9 inches ( 2 ) . This figure should
the . increased approximartely 3.0 in-

les for the new varieties. Fig. 1

Arpicts the 2 -year average CU curve
J or all four new varieties, with a

seasonal use of 25.8 inches. The new
curve represents approximately a 30-
day longer growing season, with 87%
of the moisture used in the top 3 ft.
of the soil profile. The average peak
CU is 0.34 inch /day, which is slightly
less than that recorded for the older
wheat variety.

Irrigation Management
Consumptive use should not be con-

fused with irrigation water require-
ment, which includes water applica-
tion efficiency, leaching, deep perco-
lation and other unavoidable losses
associated with irrigations. The water
requirement is the amount of water
that must be pumped or purchased.
However, the CU curve can be used
as a guide for estimating an irrigation
schedule.

For example, at Mesa, Arizona, a
preplant or planting -date irrigation
on a high water -holding capacity soil
will store at least 8 inches of water for
plant use. From Fig. 1, the amount of
irrigation water needed for plant use
would be about 18 inches (25.8 -8 =
17.8) , or about 15 inches if a normal
3 -inch rainfall were received. This
quantity can be applied, logically, in
four irrigations, since we know that
4 to 5 inches of water can be stored
with each irrigation. The question is,
when should the first spring irrigation
be given? This most important de-
cision is dependent upon winter rain-
fall and temperatures. If no winter
rainfall occurs, nearly 3 inches of

water will have been used from the
top 2 ft. of soil by 1 February, neces-
sitating an irrigation in early Febru-
ary, because the plant still has a shal-
low root system. However, if 3
inches or more of rain has fallen dur-
ing the early- season growth period,
which is normal for Mesa, Arizona, no
irrigation would be necessary until the
first week in March, when tempera-
tures increase and plant growth be-
gins. After the initial irrigation dur-
ing March, the CU indicated by the
curve would program the next irriga-
tion of 4 to 5 inches in 3 weeks, fol-
lowed by two subsequent irrigations
at 2 -week intervals. On the other
hand, if the soil has a low- water -hold-
ing capacity, the frequency should be
increased and quantity per irrigation
decreased accordingly.

Conclusions
Several new, high -yielding varieties

of wheat are being produced in the
arid regions of the world. Yields of
over 6000 lbs. per acre are being re-
ported. The average consumptive use
as measured for 2 years on four fall-
planted wheat varieties at Mesa, Ari-
zona, was 25.8 inches. This repre-
sents an increase of only slightly more
than 3.0 inches as compared with
previously grown varieties, even
though yields are nearly threefold
higher.

The consumptive -use curve can be
used as a guide in scheduling irriga-
tions for wheat. A preplant irriga-
tion plus four irrigations during the
growing season would be adequate for
soils that have a high water -holding
capacity. The time for the first spring
irrigation will depend upon rainfall
and temperatures during the winter.
If about 3 inches of rainfall occur in
January and February, the first irri-
gation will not be necessary until
early March. This should be followed
by a second irrigation in 3 weeks, and
two subsequent irrigations at 2 -week
intervals, storing at least 4.5 inches
per irrigation. This measured con-
sumptive use, recommended number
of irrigations, and proposed schedule,
have been shown to comprise a suc-
cessful irrigation regime for Arizona.
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Arizona Melons
(From page 9)

"Despite Japanese doubts about cantaloups, it appears
that these may actually be easier to sell in the mass market
than honeydews, partly because of the larger U.S. pro-
duction."'

In a study of the feasibility of exporting watermelons
to England researchers concluded that "there is a definite
market potential for exporting good -quality watermelons
to England and, perhaps, to other European countries as
well. However, the melons must be of high quality, not
overmature, and packed in a fiberboard box of sufficient
strength to protect the melons in transit. Palletizing and
weighing each box of watermelons was requested by the
receiver of these shipments. Other receivers may not want
their shipments palletized, but U.S. shippers should comply
with the requests of the receivers, as long as the receivers
are willing to pay for added services. Retailers should
be encouraged to sell melons, sliced or cut, because Euro-
pean consumers are accustomed to buying small quantities
at a time.

From the beginning of the U.S. watermelon season,
which occurs approximately April 15 in Florida and Texas,
until July 1 ( and perhaps later, depending on season,
both in the United States and in other watermelon- export-
ing countries ), the market for watermelons in England
and possibly in other northern European countries such
as the Netherlands, Germany, Sweden, etc., is good, be-
cause competition from other watermelons or other types
of melons is relatively light. In southern Europe, harvest
of watermelons and other types of melons does not begin
until July 1. Other watermelons or melons are imported
from Africa and South America during Europe's off-
season.

A. Clinton Cook, "Japan is Growing Market
for U.S. Fruits and Vegetables," Foreign
Agriculture, Vol. XI, No. 4, Foreign Agri-
cultural Service, U.S. Department of Agri-
culture, January 22, 1973, pp. 3 -5.

2 Lawrence A. Risse and Russell H. Hinds,
Jr., Feasibility of Exporting Watermelons
to England, ARS 52 -71, Agricultural Re-
search Service, U.S. Department of Agricul-
ture, March 1972, p. 11.
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Chart S. U. S. Production of Honeydew Me
by Major States and Seasons.
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Arizona melon growers should not overlook these an
similar potential markets. These opportunities shout
thoroughly and carefully evaluated, and rechecked p
ically. New technologies may change the feasibili
developing, supplying and servicing new markets
foreign countries and the United States.
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