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Changes in Cactus Numbers
and Herbage Production

After Chaining
and Mesquite Control

by S. Clark Martin, John L. Thames, and Ernest B. Fish'

Jumping cholla ( Opuntia f ulgida )
is a variable component of desert and
semidesert ecosystems. Associated spe-
cies include cane cholla ( Opuntia
spinosior) and staghorn cholla ( Opun-
tia versicolor) . Stands of jumping
cholla are particularly objectionable
to livestock users because they in-
terfere with use of the range and with
the handling of livestock. The nuis-
ance attributes of jumping cholla are
more objectionable than the decrease
in perennial grass production that re-
sults from competition.

One feature of jumping cholla, at
least in the more mesic parts of its
range, is that stands are not perma-
nent. Populations become established,
increase, then decline almost to ex-
tinction from unknown causes ( Fig.
1) . The cycle may take 30 to 50 years.
A buildup of insects and pathogens is
one suspected explanation. A general
decline in the vigor of the reproduc-
tive material is another. Jumping
cholla seedlings are extremely rare,
but reproduction from joints that fall

is. Clark Martin, Principal Range Scientist,
Forest Service, USDA, with headquarters at
Fort Collins, in cooperation with Colorado
State University. He is stationed at Tucson
in cooperation with University of Arizona.
John L. Thames, Professor, Watershed Man-
agement, University of Arizona, Tucson,
Arizona. Ernest B. Fish, Assistant Professor,
Department of Park Administration, Texas
Tech University, Lubbock, Texas.

to the ground can increase cholla
numbers rapidly.

Cholla can be controlled with
chemicals now on the market, but not
economically. Range fires will kill
from a third to a half of the existing
cholla plants, but burning sometimes
results in large numbers of young
plants from stem joints that fall to
the ground after the fire. Mechanical
control by chaining or cabling may
also establish large numbers of young
plants. In some cases, however, the
new cholla stands are short lived.
Martin and Tschirley (1969) reported
that jumping cholla numbers rose from
740 plants /ha. ( plants per hectare) be-
fore cabling to over 14,820 plants /ha.
one year later, but that plant numbers
dropped below the pre -treatment

Table 1.
chaining

level by the third year after treatment.
Results reported here were obtained

from the IBP Validation Site on the
Santa Rita Experimental Range. The
Validation Site includes three areas
of about 200 acres each. Vegetation
on the first area was left undisturbed
to serve as a check. The cholla and
other shrubs on the second area were
knocked down with a chain in June
1970 ( Fig. 2 ) . Velvet mesquite ( Pro -
sopis juli f Lora var. velutina) on the
third area was controlled in the sum-
mer of 1970 by pouring diesel oil
around the bases of individual mes-
quite trees.

The chained area is relatively flat,
but with the general plain broken by
several drainage channels. Sample
plots were classified generally into (1)

Numbers of cactus plants per hectare in May 1970 before
(in June 1970) and in March 1974.

Kind
of

Site

Staghorn Jumping Prickly Barrel Hedgehog
Cholla Cholla Pear

1970 1974 1970 1974 1970 1974 1970 1974 1970 1974
Upland 86 0 141 4 19 18 8 0 3 2

Mixed 100 4 58 15 81 30 19 6 0 0

Channel 35 0 51 0 32 60 5 2 0 0

Average1 '77 1 98 6 38 33 10 2 1.5 1

1 Unweighted average of all plots on study area
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Figure 1. Natural changes in a stand of
jumping cholla on the Santa Rita Experi-
mental Range. Developing young stand of
cholla in 1905 (top, right) ; a dense mature
stand had developed by 1940 and started
to decline (middle, right) ; most of the
cholla pants had died of natural causes by
1962 (bottom, right) .

upland, if the plot lay entirely on the
flat, (2) channel, if most of the plot
lay across or along a drainage, and
(3) mixed, if the plot lay about half
on the flat and the other half along
the drainage.

Cactus on the chained area were
counted before treatment in May 1970
from low- elevation aerial photo-
graphs. Resolution of the photographs
was such that cactus plants as small as
6 inches tall could be detected if a
side branch was present. Cactus plants
were again counted in March 1974,
this time by observers on the ground.
This field count probably included
some plants too small to have been
detected on aerial photographs.

In the fall of 1971 following the
second summer growing season after
treatment, herbage production of an-
nual and perennial grasses was de-
termined on the chained area, on the
mesquite -controlled area, and on the
check plot where vegetation had not
been disturbed.

There appeared to be some differ-
ences in the reaction of cactus species
on the different kinds of sites, but
plot -to -plot variations in numbers
were too great to justify solid con-
clusions ( Table 1) . The March 1974
count showed only one staghorn cholla
and 6 jumping chollas per hectare
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Figure 2. (Top, left) Typical vegetation
on undisturbed parts of Santa Rita IBP
Validation Site; (centear, left) appearance
in July, 1970, immediately after chaining;
(bottom, left) as it looked in March, 1974.

compared to initial numbers of 77
and 98, respectively. Barrel cactus
(Ferocactus wislizenii) numbers in
1974 were only about one -fifth as great
as in 1970 before chaining. On the
average, pricklypear ( Opuntia engel-
mannii) numbers were about the
same in 1974 as in 1970. The apparent
changes in pricklypear numbers on
the mixed and channel sites are ac-
counted for primarily by high counts
on one or two plots, and therefore are
not too meaningful. However, it did
appear that more cactus were surviv-
ing in depressions where they may
have escaped the chain, or near shrubs
that may have caused the chain to
ride over the cactus plants.

Martin and Tschirley ( 1969) also
found that cholla cactus numbers
three or four years after chaining were
lower than before treatment. Results
on pricklypear agreed to some extent
also with observations on the Santa
Rita to the effect that density and
crown cover of pricklypear cactus is
relatively stable. Chaining was very
effective against cholla and barrel
cactus, but had little overall impact
on the pricklypear.

Herbage production of grasses on
the chained area was higher in 1971
than on the adjacent untreated tract
( Table 2 ) . For annual grasses the dif-
ference was significant, 186 kilograms
per hectare compared to 118 kg /hec-
tare on the check area. The apparent
increase in perennial grasses was not
significant ( 235 kg /ha compared to
187 kg /ha ) . Total grass herbage was
significantly higher on the chained
area. A word of caution is in order,
however, because chaining not only
removed the cholla but moderate
stands of mesquite and other shrubs
as well as ( Fig. 2 ) . Consequently,
only a part of the grass response can
be attributed to the removal of jump-
ing cholla.

The species composition of peren-
nial grass herbage was similar on the
chained and unchained areas ( Table
3 ) . The apparent differences in the
table do not exceed the sampling
error. The differences in cane bluestem
and tanglehead for example, could
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Figure 3. Many small gullies on the
chained area have been almost healed by
dense stands of perennial grasses that
have become established in them.

very easily be the result of sampling
error. On the other hand, the relative-
ly large increase in Santa Rita three -
awn and tall threeawns may be real
responses.

Improvement in the perennial grass
cover on the chained area has also re-
tarded erosion. Once raw gullies are
now lined with perennial grasses and
several small headcuts have been
stopped ( Fig. 3) . Cane beardgrass
and tanglehead appear to be espe-
cially effective in this role.

Mesquite control did not increase
the yield of annual grasses, but peren-
nial grass production on the mesquite -
free tract was more than twice that
of the chained area. Total grass herb-

9MIPPIMMig. <.

-

Table 2. Herbage production (kg /ha) of annual
grasses in 1971 on the chained and untreated areas.

and perennial

Chained Check
Mesquite-

Killed

Annual grasses* 186a 113b 112b

Perennial grasses* 235b 187b 476a

Total grasses* 421b 3C5ó 538a

*Difference significant at 5% level

age production was likewise greater
on the mesquite -free tract than on the
cabled area.

The mesquite -free tract produced
greater yields of bush muhly and
dropseed than did either the chained
area or the undisturbed tract. Yields
of threeawns were only slightly less
on the mesquite -free area, but their
relative contribution was much lower
because of the increased total herb-
age yield.

Changes in the density and age
class distribution of cholla stands un-
doubtedly have impacts on associated
populations of birds and small mam-
mals. The white- footed woodrat, for
example, arms its nest and runways
with cholla joints. To some extent,
then, the density of the woodrat pop-
ulation may depend on the density
and age -class distribution of jumping
cholla. Such a relationship has been
reported for the woodrat and Opuntia
biglovii in the Mohave Desert. Like-

6

wise, the populations of birds such as
the cactus wren that nest in cholla
would be expected to rise and fall
with the fortunes of the cactus popu-
lation.

Literature Cited
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Table 3. Species composition (percent ) of perennial grass herbage
from chained and untreated areas in 1971.

Species
Mesquite

Chained Check Killed
Cane Bluestem
ANDROPOGON BARBINODIS
Santa Rita Threeawn
ARISTIDA GLABRATA
Tall threeawns
ARISTIDA HAMULOSA or TERNIPES
Rothrock grama
BOUTELOUA ROTHROCKII
Lehmann lovegrass
ERAGROSTIS LEHMANNIANA
Bush muhly
MUHLENBERGIA PORTERI
Plains bristlegrass
SETARIA MACROSTACHYA
Dropseeds
SPOROBOLUS spp.
Arizona cottontop
TRICHACHNE CALIFORNICA
Tanglehead
HETEROPOGON CONTORTUS

Other
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Residential

Evaporative Air Conditioning

Design

In the Southwest, summer cooling
is as necessary as winter heating. Cool-
ing by refrigeration is preferred for
maximum comfort, but energy con-
servation and economy greatly favor
the evaporative air conditioner.

The normal construction allowance
for a medium -sized evaporative cool-
ing installation varies from 300 to 500
dollars. This allowance covers the
evaporative cooler, the roof jack and
stand, a water supply line, damper

TWO SPEED
ELECTRIC MOTOR

by W. T. Welchert, P.E.'

slides for the cooler and furnace, and
the electric service and control system.

The cost of electric and water con-
sumption is about two dollars per
month per thousand cubic feet per
minute ( CFM ) of rated cooler capaci-
ty. Pad and cooler maintenance will
average about 15 dollars per year. In
contrast, the energy and maintenance
cost of operating a home refrigeration

Extension Agricultural Engineer

BLOWER

120/240

ceti'd

system is about 5 times greater than
an evaporative system.

Cooler Package Specifications
Air flow capacity, wet pad medium,

and salt deposit control are important
cooler specifications.

A professional engineer should be
consulted to determine the capacity
required for a complex design. Heat
load analysis and other thermody-

WATER DISTRIBUTOR

EVAPORATIVE PAD
(FOUR SIDES)

-BLEED -OFF TEE

,-ADJ. HOSE CLAMP

OVERFLOW DRAIN
RECIRCULATING PUMP
ROOF STAND

-WATER
SUPPLY

TRUNK
DUCT

Figure 1. Typical Wet Pad Evaporative Air Conditioner.

WASTE
VENT
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390 CFM

LR CFM = 161x241x3
=1150 CFM

575 CFM 575 CFM

560 CFM

612 CFM

230
CFM

a2

tl

625 CFM

,;>_>>'. ......_. .. ... ..... _

625CFM

TYPICAL PLAN

460
CFM

270CFM

-1

216 CFM

540 CFM

ROOF LINE

SLIDE DAMPER

"--EVAP COOLER

TRUNK DUCT

SLIDE
DAMPER

--- FURNACE

TYPICAL SECTION A -SA

Figure 2. Typical Duct and Register Layout Example.

namic procedures are available in the
ASHRAE' Guide. However, for resi-
dential evaporative cooling, a shortcut
sizing method is adequate. Calculate
the volume of the house or space to be
cooled. Specify one air change every
21/2 minutes at free air delivery or
one air change every 3 minutes at 1 /8"
water guage (1 /8" W. G.) .

Most manufacturers rate package
evaporative coolers at free air delivery
or zero static pressure. When operat-
ing near the normal residential pres-

American Society of Heating, Refrigeration
and Air Conditioning Engineers.
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sure of 1/8" W. G. the air delivery is
about 85 percent of the free air or
catalog rating.

Where comfort control is important
specify a two -speed cooler package.
High speed is used during the heat
of the day and low speed at night
when the cooling load is reduced.
Moreover, low speed provides 2/3 the
air flow for about 30% of the high
speed power input. The 3 phase 220
volt motor option is more efficient
and economical.

The most effective pad material is
aspenwood fibers commonly referred

32

Y

to as excelsior. To reduce salt accum-
ulation, install a "Tee" in the sump
supply line equipped with a "bleed
off" adjustment2 and sufficient drain
line to connect with a waste vent pipe
on the roof ( Figure 1) .

Duct Design
Evaporative coolers move about

five times as much air as the heater
fan. Hence, ducts and registers are
designed to fit the cooling require-
2 Adjust "bleed off" to flow one quart per

minute for a 5000 CFM cooler (.05 GPM
per 1000 CFM).



ments. This results in low register
velocities when the system is used for
heating. To reduce this conflict,
registers with adjustable blades set on
one -inch centers are available. For
cooling, the blades are fully open to
minimize the resistance to air flow,
and for heating, half or more of the
register area is closed.

Manual slide dampers are installed
in the cooler and furnace plenums so
that each can be isolated from the
other.

Duct sections can be sized by sev-
eral methods. For simple residential
systems ( 50' or less center duct sys-
tem ), the modified velocity reduction
method is adequate. Beginning with
the design velocity of the fan outlet,
the velocity in each section of the duct
is assumed in accord with good design
practice and these velocities are re-
duced in each succeeding section after
various branches or outlets are taken
off. The following is a simple example
of this method based on dimensions of
a typical floor plan shown in Figure 2.

1. Determine cooler capacity at 1/8"
W. G.
Air change
capacity = 32' x 64' x 8' x 1

CHG /3 minutes - 5500 CFM
From catalog:

a typical 6500/4500 CFM
model on high speed delivers
about 5600 CFM at 1/8" W.G.

2. Plan the duct and register layout

3. Calculate room register capacity
at 3.0± .3 CFM per square foot
of floor area. Calculate net regis-
ter area at one square inch for

each 5.5± .5 CFM of air flow. To
compensate for bars and blades
divide the net area by the frac-
tional free area listed in the cata-
log to get gross register area.

For living room in Figure 2:
Room Register Capacity

= 16 x 24 x 3 = 1152 CFM
Net Register Area =

1152 CFM :- 5.5 CFM /in2 =
210 in2

For a 75% free air register:
Register area =
210 in2 .75 = 280 1112
Select one 10" x 28" or two'
10" x 14" registers

4. The cross -section of each duct is
designed for a specific air veloci-
ty. The manufacturer has fixed
the cooler outlet cross -section to
exhaust at about 1600 feet per
minute ( FPM ) . Beginning at the
cooler outlet, the trunk duct
should be the same dimension as
the cooler outlet. Proceeding to
the largest branch, design the
the section at 1400 FPM. This
section must carry all the air
serving the rooms to the left, a
total of 3250 CFM. At the sec-
ond, third, and fourth sections,
reduce the section velocity to
1200, 1000, and 800 FPM respec-
tively. Assume a constant duct
depth compatible with available
register size and construction
convenience. Proceed in the same
manner for the second branch.

The table below lists the cal-

3 For more uniform air distribution select
two registers when convenient.

Table 1. Examples of Calculated Values for Each Duct Section.
Section Flow Velocity

CFM FPM
Area
ft.2

Duct Dimension
inch x inch

Trunk 5600 1600 3.50 22.5 x 22.5

al 3250 1400 2.32 12 x 28.0

b1 2215 1200 1.86 12 x 22.3

cl 1590 1000 1.59 12 x 19.1

d,

el

1015 800

390 800

1.27

.50

12 x 15.2

12 x 6.0

a2 2428 1400 1.74 12 x 21.0

b2 1928 1200 1.60 12 x 19.2

c2 1172 1000 1.17 12 x 14.0

d2 560 800 .70 12 x 8.5

culated values for each duct sec-
tion for the example shown in
Figure 2.

Exhaust Area

Evaporative coolers bring fresh air
into the house, all of which much be
exhausted at the same rate. The ef-
fectiveness of the cooling is largely
dependent on the uniform distribu-
tion of the required exhaust area. If
the air is not readily removed, there
will be a noticeable build -up of hu-
midity and little effective cooling. It
is good practice to provide an exhaust
area of about three times the dis-
charge opening of the cooler. Win-
dows can be cracked open uniformly
throughout the house or opened pro-
portionate to the desired cool air dis-
tribution. If the cooler is undersized,
reduce the air flow through the bed-
rooms during the day and open the
windows slightly more in the living
area. An excellent method of air ex-
haust is through the attic, to cool it
and thus reduce another heat in-
fluence. A "helper" fan can also be
added to exhaust air from a poorly
ventilated area.

Controls

Evaporative coolers are usually op-
erated with manual switch controls.
The lowest temperature that can re-
sult is several degrees above the pre-
vailing wet bulb temperature, so
overcooling occurs only during periods
of very low humidity.

Automatic control can be provided
by inserting a thermostat in the elec-
tric lines to the blower motor. Two
stage thermostats are available for two
speed motors. A time clock can also be
used to operate the cooler for pre-
determined periods of each day when
cooling is likely to be needed.

Control capabilities can be further
enhanced by providing a separate
switch for the water circulation pump
so the cooler can also be used for
ventilation.

Ventilation only for an hour or so
during early morning hours will dry
out the pads and help control pad
odors.
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Are Exports of Desert Citrus

On the Upturn?
by Roger Fox, C. Curtis Cable, Jr. and Gary Jordan

Important and dramatic changes
have occurred in the world market
for citrus. As a result, citrus fruits
from the Desert valleys of Arizona and

Figure 1.
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California are now consumed in many
parts of the world.

In recent years, the Japanese have
been purchasing larger and larger

Value of Desert Citrus Exports 1960 -61 through 1972 -73
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quantities of lemons and grapefruit.
They now consume annually about 1.8
pounds of fresh lemons per person,
almost equal the 2.0 pound average
for the U.S. The elimination of import
barriers on lemons in May of 1964 and
on grapefruit in July of 1971 is largely
responsible for Japan's expanded de-
mand for these fruits. Intensive market
development efforts, particularly by
west coast handlers, were also im-
portant.

The total value of citrus exports
from the Desert valleys, though highly
variable, has increased from an av-
erage of $1.8 million per year in the
early 1960's to about $10.3 million in
the early 1970's.' These figures ex-
clude exports of fresh citrus to Canada
because the marketing orders specify
Canada as part of the regulated "do-
mestic" market that also includes the
continental U.S. and Alaska.

The more than fivefold increase in
the total value of fresh citrus exports
represents a definite "upturn." How-

Associate Professor, Department of Agri-
cultural Economics; Marketing Specialist,
Cooperative Extension Service; and former
Extension Assistant, Cooperative Extension
Service.

The estimated export value figures used
in this article are based on prevailing F.O.B.
prices in Arizona for the 13 seasons studied.
The export quantity figures were taken from
the published reports of the Desert Grape-
fruit, Lemon, Navel Orange, and Valencia
Orange administrative committees. The
Desert valleys district comprises those pro-
ducing areas in the Coachella and Imperial
Valleys of California and the Salt River
Valley and southwestern Yuma County of
Arizona.

(Please turn page)



ever, before we answer the question
raised by the title of this article, it is
necessary to evaluate the recent ex-
perience in more detail. As is so often
the case when dealing in numbers of
this type, the answer is that, "it all
depends ..."

An examination of Figure 1 clearly
indicates that the various citrus types
have not experienced equal growth
in exports. Grapefruit and lemons ex-
hibit the most increase, with lemons
showing a steady increase of about 31
percent per year since the 1963 -64
season. Changes in Desert orange ex-
ports have been less impressive. In
fact, the value of navel orange exports
has decreased each year since the
1969 -70 season. However, even these
figures are misleading since they do
not take into account changing prices
or changes in production and domestic
sales.

Interestingly, F.O.B. prices for both
grapefruit and lemons have increased
during the 1960's. These increases
have not been steady. On a per carton
basis, however, grapefruit prices in-
creased from $1.45 to $2.56 and lemon
prices from $3.35 to $4.68 between
the early 1960's and the early 1970's.2
This means that the value of Desert
grapefruit and lemon exports in-
creased more rapidly than the volume.
Furthermore, since valencia orange
prices have tended to decline and
navel prices have, on the average, re-
mained constant during this period,
the relationships among the four citrus
types in Figure 1 have been substan-
tially influenced by price changes.

In order to concentrate on the rela-
tionships among exports, domestic
sales and production, Figures 2, 3, 4,
and 5 were prepared. Each figure
shows total production and sales on a
volume basis. The difference between
total fresh sales and exports repre-
sents fresh domestic sales, recognizing
that "domestic" as used in this article
includes sales within the continental
U.S., Alaska, and Canada. Corre-
spondingly, the difference between
production and total fresh sales repre-
sents that portion of the crop sold to
U.S. processors.

Figure 2 shows that Desert grape-
fruit exports remained fairly constant
for the eleven seasons from 1960 -61
through 1970 -71. The sharp increase in
exports occurred immediately follow-

2 Net carton weights are those commonly
used by the Desert citrus industry: grape-
fruit, 32 lbs.; lemons, 38 lbs.; and oranges,
37.5 lbs.

ing the elimination of import barriers
by Japan in July of 1971. Because of
this increase, exports now represent a
larger proportion of total fresh sales
than in the early 1960's 36 percent
for the 1971 -72 and 1972 -73 seasons
compared to 14 percent for the three
seasons, 1960 -61 through 1962 -63.
Grapefruit is the only citrus type for
which data on exports from the Desert
valleys to Canada are readily avail-
able. Although records are not avail-
able for the 1971 -72 and 1972 -73 sea-
sons, the data for the 1960's indicate
an upward trend going from an av-
erage of 160,000 cartons in the early
1960's to 416,000 cartons in the late
1960's. When exports to Canada are
added to the export line in Figure 2,
giving a traditional representation of
"exports," the growing importance of
foreign sales is accentuated.

The volume of fresh lemon exports
from the Desert valleys has increased
at a fairly steady rate since the 1962-
63 season ( Figure 3) . In general the
increase in exports accompanied the
upward trend in domestic sales and
total production. More specifically, ex-
ports constitute the same proportion
of total production now as they did
in early 1960's, approximately 14 per-
cent.3 As a percentage of total fresh
sales, lemon exports have risen from
27 percent in the early 1960's to an
average of 35 percent for the last three
seasons. Consequently, whether or not
we assert that fresh lemon exports are

3 Preliminary reports for the 1973 -74 sea-
son indicate that exports represented 27 per-
cent of the Desert lemon crop. Whether or
not this increase reflects a one year phe-
nomenon is not clear at this time.

Figure 2. Production and Fresh Domestic and Export Sales
Desert Grapefruit 1960 -61 through 1972 -73 (Carton weight,
pounds)

PRODUCTION

TOTAL FRESH SALES

of
32

1965-
66
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Figure 3. Production and Fresh Domestic and Export Sales of
Desert Lemons 1960 -61 through 1972 -73 ( Carton weight, 38 pounds )

PRODUCTION

TOTAL FRESH SALES

1965 -
66

on the upturn depends on our meas-
urement technique value, quantity,
proportion of production or propor-
tion of fresh sales.

On a quantity basis, the impact of
Japan's elimination of trade barriers
on lemons in 1964 is not as immediate-
ly evident as in the case of grapefruit.
However, the opening of the Japanese
market appears to have contributed to
the rise in F.O.B. prices for lemons,
and therefore to the sharp increase in
the value of exports noted in Figure 1.

The export situation for fresh
oranges from the Desert valleys is
quite different than that for grapefruit
and lemons, particularly in the case of
navel oranges. As illustrated in Figure
4, navel orange exports have been an
insignificant proportion of total fresh
sales about 4.6 percent in recent
years. Furthermore, the quantity of
navel exports has declined in each of
the last three seasons. On a value

12
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EXPORTS

1970 -
71

basis, navel exports represent about
two percent of total exports from the
Desert valleys. Competition from
other producing areas in the U.S., and
particularly from other producing
countries, has made it difficult to ex-
pand fresh orange exports from the
Desert valleys.

Exports are considerably more im-
portant for valencias than for navels.
In the late 1960's exports of valencia
oranges represented more than 30 per-
cent of the total value of exports from
the Desert valleys. Valencia's share
fell to nine percent during the 1971 -72
season; it was 18 percent in 1972 -73.
These figures reflect the high vari-
ability of valencia exports, ranging
from 31,000 cartons in 1962 -63 to
784,000 cartons for the 1968 -69 season
( Figure 5 ) . Although remaining at a
fairly low level, valencia exports as a
proportion of total fresh sales have
increased from 6.5 percent in the early

1960's to slightly more than 14 percent
in recent seasons. As a proportion of
production, valencia exports have re-
mained fairly constant at about five
percent per crop season.

What are the implications and con-
clusions to be drawn from this review
of Desert citrus exports?

On the bases of quantity and value,
the export of most types of Desert
citrus has increased during the past 13
seasons. The principal exception being
navel oranges where decreases have
been registered for the recent crop
years.

When exports are considered in re-
lation to production, the increases are
not as impressive. For example, fresh
lemon exports from the Desert valleys
have increased steadily since 1962 -63,
yet they constitute the same propor-
tion of total production now as they
did in the early 1960's.

As a proportion of total fresh sales,
exports of all Desert citrus types have
increased during the period studied.
This fact is important since the in-
crease in exports has no doubt helped
maintain or increase F.O.B. prices for
fresh fruit. This relationship is most
evident for lemons where F.O.B.
prices have increased at the same time
exports were increasing. Since fresh
fruit returns weigh heavily in total
grower returns, the influence of ex-
ports on average F.O.B. prices should
not be overlooked.

The importance of reducing trade
barriers is illustrated by lemons and
grapefruit. Trade statistics for Japan
show that yearly lemon imports from
the U.S. increased from less than one
million dollars in the early 1960's to
$23.5 million in fiscal 1974. Japan's
imports of fresh grapefruit from the
U.S. rose in one year from $782,000
to over $18 million as a result of trade
liberalization in July of 1971. By 1973-
74, Japan's grapefruit imports had
reached $32.8 million. Nearly two -
thirds of total U.S. exports of grape-
fruit went to Japan in 1973 -74.

Although the reduction of trade
barriers can increase exports, it must
be remembered that international
trade is a two -way street. Reciprocal
or multilateral concessions are the
bases of trade negotiations. Increasing
exports usually means more imports.
Sometimes the same product becomes
involved as exemplified by recent U.S.



Figure 4. Production and Fresh Domestic and Export sales of
Desert Navel Oranges 1960 -61 through 1972 -73 ( Carton weight,
37.5 pounds )
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Tariff Commission efforts to reduce
the import tariff on fresh grapefruit.
In any case, trade concessions are dif-
ficult to obtain and are subject to re-
versal as political and economic con-
ditions change.

What does the future hold for ex-
ports of citrus from the Desert valleys?
At present there are no trade negotia-
tions underway that would lead to
large increases similar to those result-
ing from Japanese liberalization. The
U.S. Congress is currently debating a
new trade bill that would give the
President authority to negotiate re-
ductions in tariff and nontariff bar-
riers. Passage of this bill will set off a
new round of bilateral and multi-
lateral trade negotiations. It is hoped
that concessions relating to nontariff
barriers and preferential agreements
of the European Common Market will
be forthcoming. Liberalization in this
area could be important to the U.S.
citrus industry.4

Barring any dramatic changes in
trade regulations, the short run out-
look for citrus exports from the Desert
valleys is as follows.

Lemon exports will continue to
grow as the Japanese and other
markets continue to expand. Industry
representatives expect that total Cali-
fornia- Arizona lemon exports will in-
crease by about 500,000 cartons per
year for the next five years. The

4 Some minor progress with respect to
oranges and grapefruit has already been
made.
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71

Desert valleys district currently con-
tributes about 14 percent of the lemon
exports of the two -state area. This
share is expected to increase as the
Desert district is currently experienc-
ing the most rapid increase in produc-
tion.5

The grapefruit and orange pro-
spects are less optimistic. The Japa-
nese consumer seems to prefer Flori-
da and Texas grapefruit over the
Desert product. Consequently, exports
from the Desert valleys are not ex-
pected to maintain the peak level at-
tained in 1971 -72. Preliminary reports
for the 1973 -74 season indicate an-
other decline in fresh grapefruit ex-
ports, the second in as many years.

Orange exports are expected to
fluctuate near recent levels. In addi-
tion to large producing areas else-
where in the U.S., many foreign coun-
tries produce oranges. This means that
competition in the international
market is intense. High production
cost in the Desert district suggests
that exports will be based on quality
and seasonal availability. Desert
navels will continue to face strong
competition from other winter
oranges. Desert valencias will have a
slight advantage in that they are avail-
able for export during the late spring
and early summer, a period of reduced
supply elsewhere.

5 Preliminary data for the 1973 -74 season
show the Desert's share at 19.6 percent.

Figure 5. Production and Fresh Domestic and Export Sales of
Desert Valencia Oranges 1960 -61 through 1972 -73 ( Carton weight,
37.5 pounds )
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Elderly Mobile Winter Visitors
Preliminary Research Results

from Why, Arizona

by Ted J. Born and Philip N. Knorr*

Winter visitors from colder regions
of the United States and Canada have
been increasingly attracted to the
relatively warmer areas of the South-
western desert during the winter
months of November through March.
The Bureau of Land Management re-
ports that the numbers of these visi-
tors have been growing significantly
in recent years, and many are seeking
an alternative to the traditional prac-
tice of establishing their winter resi-
dence in private trailer parks. Typi-
cally, these people are retired couples
of varying income who live in self -
contained truck campers, travel trail-
ers or motor homes. Some of these
visitors utilize Bureau of Land Man-
agement campgrounds; many others
are "squatting" on the public domain
in areas where there are no sanitary
or other facilities.

The impact of these elderly winter
visitors on the public land resource is
varied. Questions relating to the prob-
lem of waste disposal, pressures on
vegetation and wildlife, and the ef-
fects of the use of off -road motor
vehicles by numbers of these campers
on fragile desert soils need to be
examined. An understanding of the
nature of these environmental impacts
is important, but proposed solutions
to temper adverse effects depend
upon our ability to understand the
people potentially responsible for en-
vironmental deterioration. According-
ly, the Department of Watershed
Management of the University of Ari-
zona has undertaken a research project
concerning the characteristics of eld-
erly mobile winter visitors and their
camping site preferences.

Specifically, the basic questions are:

1. What are the differences among
public land campers, those who
reside in urban trailer parks,
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and visitors who prefer a private
trailer park in a rural setting?

2. How do Bureau of Land Man-
agement campground users dif-
fer from those public land
campers who choose to "squat"
in unauthorized camping sites
that have little in the way of
physical facilities?

3. What connections are there be-
tween pre -retirement and post -
retirement life and camping
"styles" among these visitors?

4. To what extent are public land
campers utilizing free camping
facilities because of their finan-
cial circumstances?

5. What are the significant factors
affecting length of stay in vari-
ous public land camping sites?
Are they associated with visitor
characteristics, or is length of
stay a function of the char-
acteristics and facilities of in-
dividual campgrounds.

Previous Related Research

Research in the field of outdoor
recreation has established relation-
ships between the intensity of use of
particular sites and the level of facili-
ties available there ( Johnston and
Panky, 1968 ) . The importance of
sociological factors in the develop-
ment of the campground experience
has been established. Guedry and
Stoevener (1970 ) found significant
correlations between socio- economic
variables and recreational objectives
and stated that "socio- economic char-

*A graduate student earning his Ph.D. in
Watershed Management at the University of
Arizona; his co- author is Professor of For-
estry, Watershed Management Department,
Uof A.

acteristics of the user populations of
various facilities are likely to be
different." They also stress the im-
portance of the level of facilities and
site remoteness as factors having an
effect on visitor preferences.

It should be emphasized, however,
that these findings have been the
results of studies of RECREATIONISTS
seeking diversion from the routine of
the work -a -day world. Elderly winter
visitors to Southwestern desert areas
are not recreationists in the usual
sense of the word. They are people
living out of mobile quarters, look-
ing for an economical and congenial
place to park. They do engage in
recreational activities, but their pri-
mary interest would seem to be in
finding a site where they can locate
their shelter and establish semi-per-
manent residence during the winter
months. Some will stay in one spot
the whole winter; others will move
every few days or weeks, usually
breaking camp and moving on with
little formal planning. Except for a
brief survey of elderly winter visitors
on public land in the area of Quartz -
site, Arizona by Cushing (1972), no
previous research has intensively in-
vestigated this type of elderly mobile
winter visitor use. The paucity of
available information on the charac-
teristics, preferences and behavior of
these elderly winter users is striking;
this current University of Arizona
study will help bridge a "research
gap", and fill a need for information
considered essential to public land
management and planning needs in
the arid Southwest.

The Preliminary Interview Site

Coyote Howls Park is one local re-
sponse to the demand of some mobile
winter visitors for low - cost public



Table 1. Comparisons of scio- economic values for "stay puts" and
"movers" among elderly trailer-owning winter visitors in Coyote
Howls Park, Why, Arizona.

"Stay puts" "Movers"
Average age (in years) 59.56 63.76
Educational level (years of school) 10.46 11.88
Condition of health (0 -100 range) 66.00 74.12
Years since retirement 7.31 4.88
Number of days per year of trailer -type
camping before retirement 68.08 34.00
Years of trailering after retirement 4.50 3.82
Average annual income (in dollars) 3,629 5,767
Non -real estate liquid assets (in dollars) 7,348 27,875

land campsites. During the winter of
1970 -71, the Bureau of Land Manage-
ment decided to close an unauthorized
camp called "Big Wash ", which was
located on public land just north of
Organ Pipe National Monument. Busi-
nessmen in Why, Arizona, a cross-
roads hamlet eleven miles southeast
of Ajo and near Organ Pipe, decided
to undertake the construction of a
new public campground to serve the
needs of their about- to -be- evicted
winter clientele. Land was leased
from the BLM and, by means of
donations of materials and time,
Coyote Howls Park quickly came into
being. Camping fees there are $1 per
night, $5 per week and $10 per month.
Facilities are minimal, but adequate,
and include drinking water, holding
tank sewage disposal vaults and pub-
lic toilets.

During the Thanksgiving D a y
weekend of 1973, thirty -three winter
visitors were interviewed in Coyote
Howls Park. The main purpose of
the survey was to pre -test a question-
naire in order to check the appro-
priateness and clarity of individual
questions and to determine the typical
range of response for several of the
items. Questions dealing with personal
characteristics of visitors included
items on winter travel pattern, educa-
tional level, age and health factors,
economic situation, personality varia-
bles and pre -retirement camping ex-
perience. The respondents were also
asked about their most recent stays
on various public land camping sites
in the lower Colorado region, includ-
ing questions about their preferences,
reactions and satisfactions. In addi-
tion to fulfilling the major objectives
of the interviewing work, the data
gathered is of interest in its own right
and may serve as a preliminary in-
sight into elderly mobile winter visi-
tor characteristics and their prefer-
ences.

Initial Findings and
Interpretation

The sample of thirty -three winter
visitors, when questioned, divided
about equally into two groups. One
portion of the residents intended to
live in Coyote Howls Park for the en-
tire winter. The other half expected
to live in several regional camp-
grounds during the winter, and were
in Coyote Howls Park for only a few
days or weeks. The data reveal some
interesting contrasts between the two
groups ( see table 1 ) . For conveni-
ence, the groups will be labeled the
"stay puts" and the "movers ", respec-
tively.

The "stay puts" live in their mobile
quarters for a greater percentage of
the year, and more of them consider
their trailer, camper or motor home
to be a permanent residence. Although
the "stay puts" were, on the average,
younger than the "movers ", they had
been retired longer and had trailered
more years after retirement than the
latter. This suggests that the more
recently retired group was on the
move, seeing the country and "trying
out" various camping sites. The "stay
puts ", with more post -retirement trail-
er experience, were content to spend
the duration of the winter on one site.
The "movers" reported a higher level
of general good health than the "stay
puts ", indicating that condition of
health may be a factor in explaining
winter travel patterns.

Although the value of trailer and
tow vehicle averaged about the same
for the two groups, there were im-
portant differences between them
with respect to other ecomonic varia-
bles. The average annual income of
the "stay puts" was $3,629. The
"movers" averaged $4,767 per year.
Non -real estate liquid assets for the

groupsroups were $7,348 and $27,875,
respectively. Economic circumstances,

therefore, would also seem to play an
important role in explaining winter
living patterns. Although data for both
groups revealed an upgrading in the
type and value of equipment owned
before and after retirement, the "stay
puts" made the greater improvement
in this respect reflecting, perhaps, that
most of them considered their mobile
quarters to be their permanent home.
Educational levels were higher among
the "movers ", which correlated with
their generally superior financial situa-
tion.

The questions relating to what
might be called "outdoor socializa-
tion" provided an interesting pattern
of answers. The "movers ", who could
be described as being presently more
camping -oriented than the "stay puts ",
did significantly less trailer -type
camping before retirement than the
latter group. They tended to have re-
tired in a more urban setting than
the "stay puts ". However, more of
them were introduced to camping by
their parents, had camped as children
and had introduced their own children
to camping than had the "stay puts ".
More of them had lived in mobile
homes before retirement. This sug-
gests that the "movers" have a back-
ground which has predisposed them
to trailer camping, but more limited
opportunity to enjoy this type of out-
door recreation before retirement has
resulted in a kind of latent, "built -up"
demand that seeks fulfillment in a
pattern of camping mobility during
the early retirement years. The "stay
puts ", with their more limited finan-
cial resources ( due to earlier retire-
ment which means a shorter earning
period and a longer period for infla-
tion effects ), poorer state of health
and larger amount of pre -retirement
and post -retirement camping experi-
ence are content to spend the entire
winter camping in one site.

The respondents were asked various
questions about past stays in four
other public land camping sites in the
Lower Colorado region: Crystal Hill,
the Quartzite "strip" area, Imperial
Dam, and Andrade Circle. These
questions included an evaluation of
the social, natural and physical facility
characteristics of the sites, the general
level of satisfaction of camping at
each site, and the length of stay of
the most recent visit ( see table 2) .

The correlation between length of
stay and general satisfaction was 0.67.
This means that satisfaction with a
particular campsite plays an import-
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ant role in explaining how long people
camp there. This is, of course, a corn -
mon -sense notion, but because satis-
faction level only explains about 45%
of the variation in length of stay, it
is clear that other factors are import-
ant in explaning this particular aspect
of visitor behavior.

The thirty -three respondents had,
in the past, paid a total of at least
thirty -eight recent visits to the four
sites. They were asked to rate the sites
on a 0 -100 scale. We have placed in
rank order the four sites in terms of
physical facilities, natural environ-
ment, social environment and average
length of stay figures. Inspection of
the table reveals that length of stay
seems to be related more to how
people evaluate the natural and social
environments of the camping sites
than to the physical facilities available
there. Imperial Dam and Crystal Hill
are rated comparable in terms of
physical conveniences, but Imperial
Dam is not rated nearly as high as
regards natural and social environ-
ments and, also, the length of stay at
Imperial Dam is considerably shorter
than at Crystal Hill. Andrade Circle
offers virtually nothing in the way of
physical amenities, but people stay
there at length because of the per-
ceived superiority of its natural and
social environments.

Conclusion
The preliminary research at Coyote

Howls Park in Why, Arizona was use-
ful and instructive. It suggests that
elderly mobile winter visitors are a
disparate group, not readily categor-
ized. Their site preferences and winter
travel patterns are motivated by a
complex interaction of several impor-
tant variables. In an effort to identify
the most important of these relation-
ships, a much larger sample of winter
visitors was interviewed during the
period from December 14, 1973 to
January 13, 1974. A total of 580 inter-
views was conducted in four public
campgrounds, four rural trailer parks,
and two urban trailer parks. The re-
sults of this study should prove both
interesting and useful in understand-
ing the elderly mobile winter visitors
who utilize the pubic lands in the
lower Colorado River area.
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