
Progressive Agriculture in Arizona,
Volume 32, Number 1 (March 1981)

Item Type Article

Publisher College of Agriculture, University of Arizona (Tucson, AZ)

Journal Progressive Agriculture in Arizona

Rights Copyright © Arizona Board of Regents. The University of Arizona.

Download date 16/05/2023 13:52:46

Link to Item http://hdl.handle.net/10150/294753

http://hdl.handle.net/10150/294753


PROGRESSIVE
AGRICULTURE

IN ARIZONA
Volume 32, Number 1

March 1981

Modern pest control tools include beneficial insects like the ladybug.



PROGRESSIVE
AGRICULTURE

IN ARIZONA
Volume 32, Number 1

March 1981

Table of Contents

Many- Pronged Attack
Improves Insect Control 1

Cranes at Willcox Playa 7

Seniors Teaching Seniors 11

Down to Earth Help from Satellites 13

Skousen Research Ranch 17

Knowledge in the Making 19

Family "Bossie" Replaced by Goats 20

Letters 24
Arizonans You Should Know 25

Photographs and artwork were pro-
vided by Ted Bundy: pp. 19, 25;
Jerry Burton: p. 9; Jim Corbett: p.
20; Jerry Davis: p. 1; Hector Gon-
zalez: pp. 10, 13, 18; Robert Hal-
vorson: p. 11; Lemac Hopkins: p.2
(bottom); Settle Madden: p. 17;
Leon Moore: p. 4; Dwight Perkins:
pp. 7, 8, back cover; Don Post: p.
15; Tom Russell: front cover; Scott
Tollefson: p. 5 (top); George Ware:
p. 2 (top); Theo Watson: p. 5 (mid-
dle and bottom); Guy Webster: pp.
12, 21, 22.

Progressive Agriculture in Arizona is published quarterly by
the College of Agriculture, The University of Arizona,
Tucson, Arizona 85721. Bartley P. Cardon, dean. Applica-
tion to mail at second -class postage rates is pending in
Tucson, Arizona.

The College of Agriculture includes the School of Home
Economics, Robert R. Rice, director; the School of Re-
newable Natural Resources, Ervin H. Zube, director; the
Agricultural Experiment Station, L. W. Dewhirst, director;
the Cooperative Extension Service, Craig S. Oliver, director;
and Resident Instruction, Darrel S. Metcalfe, director.

Articles and information appearing in Progressive Agri-
culture in Arizona become public property upon publi-
cation. They may be reprinted, provided than no endorse-
ment of a specific firm or commercial product is implied
in doing so. Please credit all the authors, Progressive Agri-
culture in Arizona and The University of Arizona.

Editorial Board members include: Ervin Zube, Victor
Christopherson, Hugh Harelson, Ken Lucas, Bobby Reid.

Guy W. Webster, editor, Hector Gonzalez, graphic artist.

The University of Arizona College of Agriculture is an
equal opportunity employer authorized to provide research,
educational information and other services only to indi-
viduals and institutions that function without regard to sex,
race, religion, color, national origin, age, Vietnam Era Vet-
eran's status, or handicapping condition.



Many-Pronged Attack
Improves Insect Control

Modern methods to control insects that damage crops do not de-
pend on spraying insecticides on a field every time the bugs show up.

Using more than enough chemical insecticide has always been in-
efficient; it is expensive, causes undue loss of beneficial insects and
hastens development of biological resistance in the pest species. How-
ever, after insecticides' value in reducing crop losses was shown in the
1940s, farmers had only approximate ways of knowing how little or
how seldom would be enough. Improvement and innovations in pest
management strategies now allow more precise control than ever be-
fore. Also, new weapons such as bacteria -spiked bait and sex -lure traps
have added flexibility to the arsenal of chemical insecticides.

Selective use of the full variety of pest -control techniques is called
integrated pest management (IPM). It takes advantage of natural con-
trols, especially the beneficial insects that kill pests. That means using
chemical insecticides only when necessary, which requires knowledge
about the biology and ecology of both the helpful and harmful in-
sects. To know how long he can afford to leave pest control up to the
beneficials, a farmer needs systematic monitoring of pest populations in
his fields and knowledge of how much damage a given population can
inflict. Some biological controls and cultivation techniques can help de-
lay or prevent the pest buildups that require chemical treatment.

Cotton Pest Management
The story of efforts to control cotton pests in Arizona offers good

examples of the strategies being adopted against other pests, too. Most
damaging to cotton here are the pink bollworm, lygus bugs and the

By Leon Moore
UA Extension Entomologist

Photograph: A tobacco
budworm /bollworm explores
a terminal cotton leaf.
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Big -eyed bug.
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Chemical insecticides still play important part of integrated pest management in cotton fields.

tobacco budworm -bollworm complex. In lost cotton yield and in pest -
control expenses, these pests cost Arizona farmers an average of more
than $50 million annually, though losses vary greatly from year to year.
Other pests also cause significant cotton losses some years.

The growers' allies against these pests include the big -eyed bug, the
minute pirate bug, the assassin bug, the lacewing, nabids, spiders and
parasites. They all kill cotton pests.

One big -eyed nymph, if it feeds just on tobacco budworm eggs,
kills about 150 budworms, shows recent research by UA entomologists
Dr. Theo F. Watson and Robert K. Lawrence. If the predator feeds on
larvae instead of eggs, it kills about 75 budworms. Scott Tollefson
and Watson have found that each budworm can destroy an average of
12 cotton fruiting forms (squares, blooms and bolls) early in the sum-
mer when mostly squares are available, and about seven to eight later,
when more bolls are available. So, each big -eyed that eats only bud -
worms that eat only cotton can be worth 500 to 1,800 cotton bolls. At
300 cotton bolls per pound of fiber and 3.5 milligrams per big -eyed
bug, that makes this insect worth 20 or more times its weight in gold!
Actually, big -eyed nymphs feed on many different hosts, so these
figures simply point out the potential beneficial value of this and other
predators.

Despite their value, beneficials often cannot control large build-
ups of pests. Cotton growers have several effective chemicals they can
use when necessary to control pest outbreaks. Pesticide costs vary with
the type of material and method of application, but average $7 to $10
per acre. Use of these chemicals is valuable and necessary, but may have
other costs for the grower. They kill beneficial insects, and they can
promote the development of resistance in pests.

Loss of beneficials allows pest populations to build up again
rapidly if the crop is still in the field, requiring repeated application of
the pesticide. In most cases, the earlier in the season a grower has to
spray his cotton for bugs, the greater the number of sprayings he will
need during the season. The problem can cross pest lines. For example,
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if a grower sprays for lygus bugs early in the season, he kills the bene-
ficials that help control bollworms and budworms, so he raises the
chance of needing chemicals against those pests later. Ordinarily, tobac-
co budworms reach damaging numbers only in fields previously sprayed
for some other pest.

Selection for Resistance
When a cotton field infested with tobacco budworms is sprayed

with an insecticide, the individual budworms most sensitive to the
poison are killed in greater proportion than other individuals. The next
generation will be the offspring of the budworms that the poison
failed to kill. Repeated sprayings greatly magnify this selection pressure
in favor of insecticide tolerance. The result can be higher resistance to
the poison in the population as a whole, with a snowballing need for
more and stronger sprayings.

From 1972 to 1978, tobacco budworm resistance to methyl para-
thion increased tenfold, as measured by the amount of the insecticide
necessary to kill half of the insects treated (see Table 1). Resistance
dropped in 1979 and 1980, probably because the populations of tobac-
co budworm, and consequently the use of pesticides against them,
were low those years. Also, methyl parathion had become so ineffective
on budworms by 1977 that new synthetic pyrethroids became the
recommended insecticide for use against this pest. By 1979, tobacco
budworms in Maricopa County were showing lowered susceptibility
to two popular types of pyrethroids, compared to 1977 levels. The
differences were slight, however, and the pyrethroids are still highly
effective against budworms.

Pink bollworm populations have not developed resistance to either
methyl parathion or the pyrethroids. This may be because many of the
pink bollworms killed by the insecticides are adult moths that have al-
ready laid eggs, so the next generation includes offspring of susceptible,
as well as tolerant, parents. Also, pink bollworms' habit of feeding
inside the boll protects many individuals of each generation from ex-
posure to insecticide and the resultant selection pressure.

As with the problem of lost beneficials, the problem of resistance
crosses pest lines. The pyrethroids must be used judiciously in order to
prolong their useful life against tobacco budworms. For example, using
a pyrethroid instead of methyl parathion in a field with many pink
bollworms and few budworms squanders some of the future value of
the pyrethroid by giving the budworms an unnecessary exposure to se-
lection for resistance. Strengthened requirements for advance testing
of insecticide safety have made introductions of new products less
frequent and more expensive than in the past, so the need for pre-
serving the usefulness of each product has increased.

Scouting for Pests
In the face of all these direct and indirect costs, cotton farmers

have adopted many techniques to avoid unnecessary use of chemical
insecticides. Among the most important has been the increased use of
systematic scouting to monitor insect numbers in each field. Scouting
is one cornerstone of IPM. Another is knowledge of economic levels
of pests, meaning the minimum density of them that will cause signifi-
cant economic loss.

Table 1
Tobacco budworm resistance

to methyl parathion
insecticide.

Year
LD50
(ug/9)

1972 19.7
1976 141.2
1977 239.5
1978 256.5
1979 73.5

LD50 is the dose of the insecti-
cide needed to kill 50 percent of
the larvae treated. Here, it is in
micrograms of methyl parathion
per gram of larval weight. Data
are for tobacco budworms from
Maricopa County, except 1972,
which is from Pinal County.

Source:1981 UA Cotton Report
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Kent Hawkins (left) and Marty Askins, field scouts for the Grower Pest Management Corporation in Pinal County,
take a census.

Cotton -pest scouting is offered by growers' pest -management co-
operatives, such as exist in Pinal and Graham counties, or may be pro-
vided by private consultants or chemical company field representatives.
Members of the Pinal County cooperative pay $3.50 per acre for a year
of scouting services. The UA Cooperative Extension Service helps train
scouts for all user groups.

Using timely information from their scouts, plus information on
economic levels developed by UA entomologists, growers can avoid
unnecessary spraying and also time necessary ones for maximum effect.

Another aid in the timing of pest -control efforts is new progress in
the field of phenology. Phenology is the prediction of biological events
based on weather patterns. UA entomologist Dr. Roger T. Huber has
calculated a timetable for predicting the springtime emergence of pink
bollworms based on accumulated heat units rather than calendar dates.
The overwintering larvae need at least 500 degree -days between 55 and
86 degrees F before they will emerge in the spring. Heat units are the
number of degrees over the 55- degree threshold for each day's average
temperature. A day that averages 50 degrees has no heat units in this
scheme; one that averages 75 degrees has 20 units. A grower can tally
units based on his local conditions and expect pink bollworm emer-
gence to begin at 500 units and reach 50 percent at 1,180. Spacing
between population peaks of subsequent generations of pink boll-
worms is about 750 heat units. Similar heat -unit tallies, with different
thresholds and totals, can be used for predicting other pests' cycles.
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Scouting, economic levels and phenology allow growers to keep
tabs on their pest problems. Other IPM techniques are ways of reducing
pest populations.

Pink Bollworm and Tobacco Budworm -Bollworm Control
Some methods work by denying pests the diet or home they

need, especially during critical stages in their lives. Efforts to shorten
the cotton growing season are an important example. In general, pink
bollworm and budworm populations increase with each generation of
insects during the season, so halting the growth of cotton a month
early avoids the worst month for infestations. More importantly, it
reduces the number of overwintering pests, which eases problems the
following year. Pink bollworm and tobacco budworm live through the
winter in a dormant state called diapause. Pink bollworms start entering
diapause in large numbers by late September, budworms in October.
Preventing cotton plants from setting new fruit after mid -September is
the single best method for cotton growers to reduce pink bollworm
problems. Growers can stop cotton development by halting irrigation
early. Chemicals that halt fruit production have been found in research
but none is registered for use at this time.

The drawback of short -season cotton is loss of some late- season
yield. Newly available cotton varieties bred specifically for short -
season production have reduced this loss. Still, many growers who have
terminated their cotton early in some years will let it keep growing in
high cotton -price autumns like 1980. Several UA agricultural scientists
are working on ways to make short -season cotton consistently economi-
cal (see Progressive Agriculture in Arizona, Spring 1980).

Two other methods help reduce overwintering populations of pink
bollworms and tobacco budworms: the planting of a winter grain crop
and the shredding, disking and plowing of cotton fields after final pick-
ing. The latter directly destroys some of the pests' winter habitat.
Growing winter grain does so indirectly by providing a moist, shaded
environment that promotes rotting of cotton trash.

Varieties of cotton without nectaries have been developed that are
resistant to pink bollworms, lygus bugs and possibly other pests. U.S.
Department of Agriculture tests have shown a reduction of up to 50
percent in pink bollworms in nectariless fields compared to normal
cotton. Some Arizona cotton growers are using commercially available
nectariless varieties.

New biological weapons against tobacco budworm and pink boll-
worm give cotton growers additional selective control over these in-
sects. A type of bacteria named bacillus thuringiensis (BT) and a virus
can kill tobacco budworm without harming beneficial insects. The
bacteria and virus are sometimes mixed commercially with an appetite
stimulant to make budworms eat them. Growers can apply the mixture
to fields where the pests have reached threatening numbers. It does not
kill as many as some insecticides do, but preserves the beneficials and
can delay the need for harsher treatments.

Lygus Control
Most insect pests in their adult stages move easily from one field

to another. Integrated pest management takes advantage of ways to
control one crop's pests by manipulating other crops. For example,

Tobacco budworm /bollworm on a
cotton boll.

Pink bollworm moth.

Pink bollworm larva.
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Table 2
Effect of pheromone trapping

on cotton damage by pink
bollworms.

Year

Percentage of bolls with
pink -bollworm damage

Trapped Untrapped
Fields Fields

1978 39% 84%
1979 20% 36%
1980 12% 44%

Data are from comparable
groups of fields in Safford Valley.
Trapped fields had five pink -boll-
worm pheromone traps per acre
and received fewer applications
of chemical insecticide than un-
trapped fields.

Source: R. T. Huber
1981 UA Cotton Report

lygus bugs prefer alfalfa to cotton. Except in alfalfa grown for seed,
they do not damage alfalfa enough to warrant spraying. However, when
alfalfa is mowed, lygus bugs often move en ¡nasse to nearby cotton.
That can necessitate early -season insecticide spraying in the cotton,
which usually worsens pest problems later in the season. To reduce
lygus migration from alfalfa to cotton, many growers are adopting UA
entomologists' recommendations to divide alfalfa fields into blocks or
stripes and stagger their mowing. That leaves some lush alfalfa for the
lygus at all times while cotton is susceptible.

Lygus bugs also infest safflower fields, and can move from saf-
flower to cotton when the safflower matures and dries in early summer.
Applying insecticide to the safflower fields just before they mature con-
trols the lygus bugs without hurting the beneficial insects in cotton.

Sex Lure
Female pink bollworm moths, like many other female insects,

make a specific scent chemical, or pheromone, that attracts males of
their species. Scientists have purified and learned how to synthesize
the pheromone of the pink bollworm. It is now available commercially.
One milligram of pheromone on a piece of rubber suspended over a cup
of oil effectively traps male bollworm moths. As many as 3,000 moths
have been collected in a trap made from an eight -ounce paper cup.

Putting five to 10 of these pheromone traps per acre in cotton
fields slows pink bollworm buildups significantly, shows comparative
research by entomologist Huber (See Table 2). The traps cost about a
dollar each, mostly for the labor of putting them in fields. They last
through the summer. Cotton growers have used pheromone traps on
about 20,000 acres per year in Arizona since 1975, mostly in the Saf-
ford Valley, at Sacaton on the Gila River Farms and in the Wenden-
Salome area. The traps are not a replacement for chemical insecticides
against pink bollworms, but by delaying population buildups they make
chemical control easier. Synthetic tobacco -budworm pheromone is
also being tested, but it may be more difficult to use because of the
complexity of the pheromone's chemistry, the budworm moth's
ability to disperse over a large area in a short time and the variety of
plant hosts the budworm can use.

The Payoff
When cotton growers take advantage of this array of pest -

management techniques, results can be impressive. Pinal County
growers who adopted the IPM approach in 1971 had previously been
averaging about 10 applications of insecticides per season. Members of
the pest- management cooperative cut that about in half, with an
average of 3.6 applications in 1980, a light year for pests, and about
seven applications each in the heavy- infestation years of 1977 and 1978.

IPM lets growers take advantage of years when pink bollworm and
tobacco budworm populations are low. In 1979, for example, 7,500
acres of cotton in the Pinal County cooperative required no insecti-
cide treatment. In 1980, 11,000 acres needed none. Each untreated
acre becomes a reservoir of beneficials for the next season. In 1981,
those beneficials could be important, because warm weather and high
cotton prices kept cotton growing late in the fall, so overwintering pop-
ulations of pink bollworms are large.
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Cranes at Wilicox Playa
Sandhill cranes didn't start coming to the Willcox Playa for win- By Guy Webster

ters until the mid- 1960s. Apparently, the shallow water in several areas Agricultural Communications
of this 50- square -mile "dry lake" and the grain missed by harvesters in
nearby fields were just what these tall birds were looking for. Their win-
ter population here zoomed from about 800 in 1970 to 8,000 last year.
Some come from summer nests as far off as Siberia.

This season, the sandhill cranes found one surprise and brought
another.

An outbreak of naturally occurring botulism poisoning at the
playa killed at least 129 of them, along with 149 or more other water-
fowl, in October and November. The die -off was minor compared to
other outbreaks of this poisoning. For example, close to 100,000 birds
died of it in the Great Salt Lake marshes of Utah this year. But the
botulism- causing bacteria in the soil of the playa could continue to
cause trouble in the future, say wildlife biologists.

The second surprise came in December: a whooping crane showed
up with the sandhill cranes. Its sighting was the first verified record
ever of a whooper in Arizona.

Only 94 whooping cranes are alive in the wild anywhere. This one
and 17 others were put, as eggs, into sandhill crane nests at Grays Lake,
Idaho as part of the effort to save whoopers from extinction. Most of
the foster whooping cranes winter with sandhills along the Rio Grande
in central New Mexico. Photograph: Arizona's first

Whooping cranes are still an endangered species, but their rebound whooping Drone snows off
white wings amid a flock of

from the brink of extinction has made them a symbol of work to save gray sandhill cranes.

PA, Vol. 32, No. 1 7



endangered wildlife. Only 14 were alive in 1938, and their wild popu-
lation was less than 30 from 1951 to 1957. Adult whoopers are the tal-
lest birds in North America, standing four to five feet tall with a wing-
span more than seven and a half feet. They are white except for bare
red skin on the face and black feathers on the wingtips. Sandhill cranes
are gray and slightly smaller.

For three years, University of Arizona research assistant Dwight
Perkins has been studying the sandhill cranes that live on the Willcox
Playa from mid -autumn to early spring. He is preparing a management
plan for the cranes for the Arizona Game and Fish Department.

"I had no special interest in cranes prior to the project, but it
didn't take me long to fall in love with them," says Perkins. He works
with Dr. Lyle Sowls of the Arizona Cooperative Wildlife Research
Unit and Dave Brown of the Game and Fish Department.

The Playa
The Willcox Playa is a flat, alkaline basin five to 15 miles south

of Willcox in southeast Arizona (see map). Almost all of it belongs to
the U.S. Army, which used it as a bombing range until after World War
II. Most of the playa is dry most of the time. Since 1972, the Game and
Fish Department has maintained several ponds in the State's Mexican
Duck Nesting Area on the eastern part of the playa. Occasional releases
of tailwater from the Arizona Electric Cooperative's power plant at
Cochise also supplement the playa's natural water supply.

The Willcox Playa is winter habitat for many species of ducks and
shorebirds, as well as cranes. Besides open water, the area offers the

IC

t
This sandhill crane died in the October botulism outbreak that killed 129 of its kind at the Willcox Playa
in 1980.
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birds nearby fields of grain. Agricultural acreage in the vicinity has
grown rapidly in the past three decades. Since 1970, corn has replaced
grain sorghum as the major local crop.

The sandhill cranes use open water up to 10 inches deep for
roosting areas and for mid -day loafing areas. They loaf between
morning and afternoon feeding periods. Perkins has found that more
than nine -tenths of the cranes' diet is corn.

The outbreak of type -C botulism among the birds this year was
not related to their grain diet. The poison -producing bacteria grow in
oxygen- depleted mud or decaying organic matter, not in standing water
or dry soil. Veterinarian Robert Lange investigated the outbreak for the
U.S. Fish and Wildlife Service's National Wildlife Health Laboratory in
Madison, Wisconsin. He named unseasonably warm temperatures and
late summer rains before the arrival of the waterfowl as factors contri-
buting to the growth of the bacteria. In addition, he believes that
release of about 30,000 acre feet of water from the power plant's
fly -ash settling pond near Cochise may have improved conditions for
bacterial growth without being the direct cause of the problem. Reac-
tions to the poisonings may have prevented the outbreak from killing
more birds than it did. As soon as the problem was identified, the birds
were shooed off the affected area and the area was drained to dry it
out.

Botulism epidemics among waterfowl are common. This year's,
however, was the first on record at the Willcox Playa and one of the
first anywhere to kill cranes. The bacteria that caused it can survive
in inactive form in dry soil. If spring brings warm, wet conditions be-
fore the birds fly north, more botulism deaths could result, says Perkins.

The danger will linger into future seasons, too. Lange recom-
mended that releases of tailwater from the power plant be scheduled
to avoid keeping soil damp during the autumn period when a botulism
outbreak is most likely. However, the playa's flatness prevents the
elimination of muddy areas that foster botulism bacteria.

Whooping Crane
This year, Arizona's first whooping crane arrived at the Willcox

Playa after the botulism problem was over. The first reported sighting
by a duck hunter December 21 was followed by verified sightings by
Perkins and Game and Fish Department personnel December 26 and
30.

Each of the whooping cranes in the fostering program with
sandhill cranes has an individually color -coded legband. From that
code, Perkins found out from Dr. Rod Drewien, leader of the fostering
project, that the whooping crane in Arizona was a yearling that spent
last winter at Las Lunas, New Mexico and last summer at Kilgore, Idaho.

The foster whoopers grew up with a subspecies of sandhills called
the greater sandhill crane. Groups of the lesser sandhill and Canadian
sandhill subspecies also winter at the Willcox Playa.

Greater sandhills in the West grow to nearly seven feet in wingspan.
Most of them build summer nests in the northern Rocky Mountain
states and winter in New Mexico or Mexico. A smaller population nests
in Nevada and winters primarily along the Colorado River from Parker
to the Cibola Wildlife Refuge. Another nests in Oregon and winters in
the central valley of California.

Dwight Perkins prepares to take a blood
sample from a sick crane.
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Cranes and other water birds use the Will-
cox Playa in Cochise County as their win-

ter home. Most of them can be seen at
the Arizona Game and Fish Department's

Mexican Duck Nesting Area. The cranes
will have left for their summer nesting

grounds by mid -March, but some of the
other birds remain longer into the spring.
The cranes should return in October and

November.

10

The lesser sandhill crane, with wingspan just over five feet,
summers from northwest Canada to Siberia. More than half the cranes
using Willcox Playa are this type, says Perkins. Cranes often travel 150
miles per day when they migrate, climbing on thermal updrafts, then
gliding for miles.

All wild whooping cranes except those in the cross -fostering pro-
ject with sandhills are in a single population that migrates between
northern Alberta, Canada and coastal Texas. The reason for the cross -
fostering project is similar to the apt maxim, "Don't put all your eggs
in one basket." Establishing a migrating population separate from the
main whooper population cuts the chance of a single disaster of
weather or disease wiping out the entire species.

Similarly, the increasing use of the Willcox Playa by sandhill
cranes can be important for that species. "From a biological stand-
point, it is beneficial to promote dispersal of wintering cranes through-
out the Southwest," says Perkins. "By promoting isolated groups of
wintering cranes, we can minimize the possibility of catastrophic losses
to the total population. Willcox Playa helps improve the distribution
of wintering cranes by siphoning off a small proportion of the very
large concentrations in New Mexico."

In preparing a management plan for the cranes, Perkins is consid-
ering some of the problems involved in encouraging their use of the
playa. The State Game and Fish Department refuge covers only a few
hundred acres of the approximately 200 square miles used by the
cranes.

"The establishment of a large refuge would naturally be a job for
the U.S. Fish and Wildlife Service since most of the wildlife that use the
area are migratory birds, all of which are under federal jurisdiction,"
he says. But whether or not the playa will even be considered for a
future federal refuge is still in question.

The cranes' grain diet raises some issues for the birds' future.
They arrive after most corn has been harvested and do not like fields
where stalks are still standing, so most of the cranes' diet is grain that
has fallen to the ground or been missed in harvesting. Loss of that
grain is not a problem. However, some cranes have also fed on newly
sprouting winter wheat fields, especially where wheat has been planted
in former cornfields. For now, few farmers have protested the losses
from their fields, but Perkins points out that farmers are bearing the
biggests costs of having cranes in the area. Also, changes in local agri-
cultural patterns could either increase the amount of damage cranes
can do, or could decrease the amount of food available to the cranes.

"If it were decided to establish a federal refuge and promote win-
tering crane numbers at Willcox Playa, I feel it would be the responsi-
bility of the Fish and Wildlife Service to minimize agricultural depreda-
tions," says Perkins. "This could be accomplished rather easily by
planting lure crops on the refuge and harassing cranes where they
threaten to damage crops on private land. Cranes are extremely wary of
people. If they're chased off the same field two or three times, they
won't come back there."

For now, the playa habitat suits the cranes; they keep coming
back. Whether they continue to winter here in the future will depend
on how the unique resources of the Willcox Playa area are used and
managed.

PA, Vol. 32, No. 1



Seniors Teaching Seniors
"I come here very often," Lucinda G. Parra said during the daily

lunch for senior citizens at the Chicanos por la Causa center in south
Phoenix.

"The lessons make it easy to remember ways to be careful about
different kinds of sickness." Over dessert, she was talking about the
lessons given at the center twice a month by Pedro Vera, a senior aide
with the Maricopa County Cooperative Extension Service.

Vera's talk that day had been about getting enough vitamins and
minerals. Besides nutrition and health, lesson topics range from manag-
ing money to weatherizing mobile homes.

Vera leads the lessons at six senior nutrition -socialization centers
in Phoenix, Tempe and Guadalupe. Five other aides teach such nutri-
tion and consumer education lessons at 35 more centers in Maricopa
County from Gilbert to Wickenburg. Last year, 14,382 people attended
these centers, reports Dr. Ruth Brunton, the UA Extension home
economist who organized and administers the senior aide program.

The aides are seniors, most of them recruited at one of the centers
where they now teach. They get initial and weekly training from Brun-
ton, other members of the UA Extension faculty and guest speakers.

Vera, a retired plumber, is glad he accepted the offer when the
manager of the Escalante Senior Center in Tempe recommended him to
Brunton. "I know that what we are doing is helpful for the senior
citizens at these centers. . .They tell me so," he says. "Also, I have
learned a lot to better myself and my health."

Josephine Garcia, sitting beside Parra at the Chicanos por la Causa
lunchtable, offered an example of how the lessons have helped her:
"My doctor gave me little envelopes of potassium to take. I did not

By Guy Webster
Agricultural Communications

Photograph: Lunching at
Midtown YWCA senior center
in Phoenix are Senior Aide
Myrtle Kratzer (left) and
Frances Horan, center director.
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Senior Aide Pedro Vera.
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understand what they were for so I never took them. After Mr. Vera
explained why we need potassium, I began to take them." Vera, across
the table, added that bananas are a good source of potassium.

Garcia and Parra said that the lessons have influenced their choices
of foods to use at home. They are not isolated cases. An evaluation of
the aide program found that 22 to 34 percent more people followed
several dietary guidelines after a lesson series than had before the series.
The daily guidelines include eating breakfast; drinking at least six
glasses of water; eating citrus fruit, another fruit and a green vegetable;
getting two servings of protein, two cups of low -fat milk, and four
servings of whole grain and fiber; and not adding salt or sugar to food.

The evaluation also showed increases in the number of people
getting at least 20 minutes of exercise daily, not smoking, not drinking
alcohol or coffee or not taking unprescribed drugs. Seven -tenths of the
participants said they learned at least two new ways to save and stretch
their consumer dollars.

Aide training is the core of the Maricopa County Cooperative Exten-
sion Service Senior Nutrition and Consumer Education Program, de-
signed to help senior citizens maintain physical, mental and economic
self- sufficiency. Brunton explains, "The program is based on the pre-
mise that people learn best from people like themselves whom they can
trust to understand their problems, from good models and from freq-
uent repetition and reinforcement over a long period of time."

The aides' part -time jobs include training and discussion sessions
each week about teaching methods and program topics. Twenty con-
sumer and professional members help plan and supervise the program.

The aides adapt the lessons to the needs and interests of the
seniors where they teach. For example, Vera gives many of his classes in
Spanish. At the Mesa Senior Day Care Center, aide Anne Hamilton
taught wheelchair -bound elderly about food and drug interactions and
about ways to handle telephone solicitations. Lettie Morris's lesson,
"Myths of Aging," at the Okemah center in Phoenix sparked a lively
discussion of lovemaking.

Other aides are Myrtle Kratzer and Marjorie Miller, who work in
the inner city of Phoenix, and Bridgett Morrissey, who works in towns
to the northwest. Kratzer, 71, hikes four miles a day, practicing what
she preaches about healthful exercise.

The nutrition -socialization centers where the aides teach are open
to all people ages 60 and up. In Maricopa County, that is 16 percent of
the population. Most of the people who eat lunch at the centers pay the
voluntary donation for the meal even though almost three- fourths of
the diners have low incomes.

The Area Agency on Aging sponsors the meals at the centers. That
agency is also one of several which have channeled federal grants into
Brunton's program to pay aides' salaries and other expenses. The
Governor's Council on Aging has recommended that the Senior Nutri-
tion and Consumer Education Program be expanded to other Arizona
counties besides Maricopa. Several former aides in the program have
gone on to full -time jobs with other service agencies.

"The aides have become enthusiastic, informed educators in nutri-
tion and consumer topics," says Brunton. "They benefit themselves
from the meaningful employment while they help their fellow older
adults find new ways to healthier, happier living."
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Down -to -Earth
Help from Satellites
Landsat remote sensing satellites may soon help quiet a modern By Edwin A. Tout

range war building between ranchers and public lands management a- Agricultural Communications
gencies in Arizona and other southwestern states.

"Currently there is a great deal of controversy over rangeland
carrying capacities, possible overgrazing and insufficient natural
resource management," according to Dr. Donald F. Post, professor of
Soils, Water and Engineering at the University of Arizona. "Remote
sensing techniques may help solve some of this controversy through
unbiased reporting of land characteristics."

The massive urban growth in Arizona during the past two decades
is challenging land management agencies to expand their natural re-
source planning programs. Post said the agencies are expanding from a
predominantly agricultural orientation to a comprehensive system
designed to develop public lands for recreational use, as a source of
necessary minerals and as a source of government revenue, as well as
a place for agricultural production.

Less than 40 percent of Arizona natural resource areas have been
adequately mapped and evaluated. Without the help of remote sensing,
soil scientists and land management specialists would be hard -pressed
to quickly provide precise data needed by land management agencies.

Soil scientists and land planners responsible for mapping and eval-
uating natural resources once had to depend entirely on laboriously
acquired soil and vegetation samples and aerial photographs to help
them inventory rangelands and croplands, according to Emil H.
Horvath, Post's associate in teaching and research.

By using information relayed from satellites that photograph the
entire earth surface, scientists often can dispense with much of the mas-
sive soil sampling that used to be a time -consuming step in evaluating
a land area.
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Post predicts remote sensing satellites will become an integral part
of natural resource surveying in the next 10 years.

The new techniques will soon be used "like aerial photographs
are used now," he said. "Scientists will order spectral maps for their
survey areas with no more thought than they order aerial photos
today." Spectral maps show the amounts of light reflected at specific
wavelengths. Each wavelength shows different characteristics about the
area photographed.

Already, resource management agencies like the Bureau of Land
Management (BLM), U.S. Forest Service (USFS) and the Soil Con-
servation Service (SCS) are using satellite photography to map south-
western rangelands and other areas of the nation.

Tonto and Coronado Forests
Horvath said USFS personnel are using the new procedure exten-

sively to map areas of the Tonto National Forest in central Arizona and
the Coronado National Forest in southern Arizona.

Up to now, studies of these rugged areas have been made by using
aerial photographs, often taken from helicopters and small airplanes
and covering only a small area at one time, and then by traveling into
the mapping area on horseback -a slow and expensive study method.

Post said the SCS has used satellite data to evaluate water re-
sources in Kentucky and elsewhere in hopes of improving water man-
agement for urban and agricultural areas.

Apart from the Forest Service's own remote sensing studies in Ari-
zona, Post and Horvath are evaluating thousands of acres of uncata-
loged rangeland with the aid of small grants from the USFS and the
BLM.

Research in Arizona conducted by Post and Horvath has been
"limited to the central regions of the state and to areas ranging in
elevation from 3,000 -5,000 ft., where vegetative cover rarely exceeds
25 percent and averages 10 -15 percent," said Post.

Post began this series of studies in 1976. Horvath joined him in
1977. Since then they have carefully evaluated satellite information
relative to the "complex variety of soils, geologic, topographic and
climatic conditions" in central Arizona, according to Post.

Each Landsat satellite -there currently are two surveying earth's
surface and another scheduled to go into space in 1982 -travels about
the earth in a polar orbit measuring the amount of light reflected in
four spectral bands, two in the visible portion of the spectrum and two
in the near infrared.

Each satellite collects continuous data from a 115-mile-wide area.
Horvath said Landsat satellites are programmed to relay photo-

graphic information to earth in a constant time frame. For instance,
each spectral picture of the Arizona landmass being studied is taken at
approximately 9:30 a.m. Arizona data is received every nine to 18 days.

Using a constant time frame assures that earth's reflections are
always measured under mid -morning light conditions. Data variation is
therefore reduced.

Although thousands of square miles are photographed at one time,
each photograph is accurate to a maximum resolution of 1.1 acre.
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A conventional aerial photograph of an area near Marana shows such familiar landmarks as the air strip at the lower left and U.S.
Highway l -10 cutting diagonally across the upper right corner of the picture. The dark rectangles at bottom center are irrigated
fields of growing crops.
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A computer printout of data collected by Landsat in the same area records the type and amount of light reflected by land
features. For example, the air strip and the highway can be discerned by their shapes; the code letter M on the printout
corresponds with reflection from well vegetated areas, such as irrigated fields.
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Computer Printout
When photographs are relayed back to earth, the information is

translated through a computer. The printout, on white paper, looks
like a mass of tiny pluses, minuses, dots, letters and other symbols,
each representing a surface characteristic.

When groupings of symbols are colored, they begin to take on
characteristics of land masses. For instance, in one map of east -cen-
tral Arizona, it is relatively easy even for a novice, to pick out the
mining operations near Winkleman and the meandering path of the
Gila River.

On the computer printout, scientists color code the information
and often sketch in major land features. The map then can be used as
an overlay to a topographical map or an aerial photo.

Both Post and Horvath stress that satellite remote sensing is a
complement to, not a replacement for, traditional methods of natural
resouce evaluation.

Post said their studies show the spectral information provided by
satellites to be correlated to specific land characteristics such as color
and nature of parent material, density of vegetation, slope, surface rock
or general cover and texture.

Horvath's study near Winkleman indicates that satellite maps can
be used to correctly predict interactions of these earth characteristics
80 percent of the time, Post said.

Because of this close correlation, Post feels that satellite images
can accurately predict resource characteristics before aerial photographs
are taken or on -site inspection is made.

Horvath said that as the techniques for evaluating satellite images
develop, predictability of soil characteristics and ground cover will
probably increase.

Several satellite remote sensing systems already exist around the
nation, including the National Aeronautics and Space Administra-
tion (NASA) center, the U.S. Department of Interior's EROS Data
Center, located near Sioux Falls, South Dakota, and the Laboratory
for Applications of Remote Sensing (LARS) at Purdue University in
West Lafayette, Indiana. However, Post said it will take several years for
spectral maps and technology to be widely used.

He said, "the biggest obstacle to this technology being accepted
and used is the lack of training of field scientists to understand the in-
formation."

However, costs of on -site evaluation and aerial photography are
rising and needs for quick but precise natural resource evaluations are
increasing. For these reasons, Horvath and Post predict satellite data
will be in demand as an essential tool for natural resource cataloging
and management.
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Skousen Research Ranch
The newest College of Agriculture laboratory covers 33,280 acres

in northern Gila County.
Jerry Skousen, a developer and rancher from Carefree, has do-

nated his ranch south of Payson for research and educational use by the
college. The gift includes the grazing permit for 52 square miles of U.S.
Forest Service land with allotments for 400 animal units (single cattle
or cow -calf pairs), plus 60 acres of private land with two houses, a barn
and other buildings. The ranch, appraised at $1.3 million, has been
named the Jerry Skousen Research Ranch. It was donated through
the University of Arizona Foundation.

Dr. L. W. Dewhirst, director of the UA Agricultural Experiment
Station, says that the college, cooperating closely with the Tonto
National Forest, will manage the property as a working ranch while
conducting research there.

The college and the Forest Service also do research at the Santa
Rita Experimental Range about 30 miles south of Tucson. Unlike that
range, the new ranch will operate within the regulations of the Forest
Service that apply to all grazing permittees. Dr. Richard Rice, head of
the UA Department of Animal Sciences, will coordinate the use of the
Skousen ranch by scientists and educators from many departments.

Rice outlined plans for the ranch at the January convention
of the Arizona Cattle Growers Association. Goals emphasize the study
and demonstration of management strategies for efficient, sustained
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beef production from the range. Researchers will also assess the effects
that livestock and range- management practices have on plant and wild-
life populations and on recreational opportunities. Detailed records will
allow analysis of the short- and long -term economics of ranch manage-
ment. The records will also help in evaluating the importance of live-
stock production and other uses of public land to the local, state and
national economies.

More specifically, the university will compare three breeding
groups of cattle: One will be either Hereford or Hereford -Angus cross
cows, the second will be Brahman -Hereford crosses, and the third is
still to be selected. They will all be on rotational or deferred grazing
systems. The practice of raising and breeding replacement heifers off
the ranch will be tested. Veterinary researchers will monitor health
stresses, with particular attention to reproductive problems and respira-
tory diseases.

On selected sites on the ranch, range improvement studies will in-
volve brush -control, prescribed burning and grass- reseeding techniques.
Different procedures now in use for categorizing and evaluating range-
land will be compared.

The ranch will serve as a classroom as well as a laboratory for stu-
dents in animal sciences and renewable natural resources. It will be
available for natural resources workshops for 4 -H and other youth
groups. Also, the Extension Service will use it for adult education pro-
grams.

Skousen has said that he is "very impressed" with the help he
and other ranchers have received through the UA Cooperative Exten-
sion Service. He hopes the additional research his gift will allow "can
lay the groundwork for a strong, cooperative endeavor between land
managers and stockmen in obtaining the goals of wise and conser-
vative use, yet attaining the fullest production of food and fiber on a
renewable basis off these public lands."
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Dr. Michael A. McClure checks an Aleppo pine for pinewood
nematode.

Knowledge in the Making
In Plant Sciences and Soils, Water and Engineering -Dr.

Arden D. Day, agronomist, and Dr. Thomas C. Tucker, soils
scientist, have been testing the value of treated municipal
wastewater as a source of plant nutrients and irrigation
water for field crops. The wastewater contains considerable
amounts of the three principal elements in plant fertilizers:
nitrogen, phosphorus and potassium. Day and Tucker have
found that wheat, barley and oats can use the nitrogen in
the treated wastewater as efficiently as they use nitrogen in
inorganic fertilizers. In some cases, the grains produced
higher yields when they were grown with the wastewater
than when they were fertilized with equivalent amounts of
nitrogen, phosphorus and potassium from inorganic fertili-
zers. The production of inorganic fertilizers requires expen-
sive energy. Using treated municipal wastewater in place of
well water and inorganic fertilizer could be less expensive.
Day and Tucker plan to study the most efficient use of
treated wastewater in commercial production of other grain
crops, forage crops, oil crops and fiber crops.

In Nutrition and Food Science -Dr. Kai Y. Lei is study-
ing the effect or oral contraceptives on vitamin C metabo-
lism. Use of birth -control pills appears to lower vitamin C
levels in women's blood plasma and white blood cells.
Using guinea pigs, Lei and colleagues have found that the
pill ingredients speed up the utilization of vitamin C and in-
crease the amount of it needed by the body. This year, they
are checking the effect of these ingredients on the activi-
ties of enzymes that break down vitamin C. They are also
beginning to look at the influence of long -term pill use be-
fore pregnancy on the zinc and folate nutrients in preg-
nant and nursing women and their babies.
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In Plant Pathology -Dr. Michael A. McClure and Dr.
Robert L. Gilbertson are determining the extent of the
threat to pines in Arizona from pinewood nematode. In
January, they found this worm in several dead Aleppo pines
in Tucson. In Japan, it causes loss of more than 360 million
board feet of wood production annually. It has killed
several types of pines in eastern states, but the new finding
in Tucson is the first record of it in the Rocky Mountain
states. The beetle that spreads the worm in Japan has not
been seen in Tucson. McClure and Gilbertson are studying
distribution of the nematode in the state, how it is spread
here, and which types of trees it could infest. Aleppos are
common ornamental trees in Arizona. The state's lumber
industry uses ponderosa pine, which has been susceptible to
the pinewood nematode elsewhere. The first sign of the
disease is yellowing and wilting of needles over the whole
tree. This differs from the more common Aleppo pine
blight, which browns only part of the tree. Neither disease
has any recommended treatment, but the blight disappears
by itself. The nematode kills the tree within 60 days.

In Home Economics -Mary Jean Wylie is testing the
quality and wearability of 100 -percent cotton shirts. These
are the new, minimum -care cotton shirts with Sanfor -Set
treatment. Wylie's research helpers include 18 men who
wear the test shirts each week. Wylie is measuring how the
shirts hold up after repeated wearings, launderings and
dryings. She is also comparing the long range effects of
different drying methods: tumble drying, one hour on a
clothesline and four hours on the line. One preliminary
finding is that the shirts do need pressing after each wash to
have a satisfactory appearance.
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Replaced by Goats

By Al Lane In Arizona, the numbers are growing, but as elsewhere, getting an
UA Extension Livestock Specialist accurate count of goats is difficult. Most Arizona goats live in back-

yards or on small tracts of land that are not included in agricultural cen-
sus surveys.

The number of dairy goats in the nation has been increasing stead-
ily for at least two decades. Goats are also raised for wool or meat. Ari-

Photograph: Joan Warfield of zona's population of Angora goats, raised for mohair, is the second or
the Tucson Goat Milkers third largest in the country and is on the upswing again after a period

Cooperative milks
Jim Corbett's Roma. of decline. Most of them are on the Navajo Reservation.
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It is the dairy goats in the state, though, that have the real growth
story. They are found in virtually every population center in the state.
The more people, the more dairy goats, so the largest concentration of
the goats is in the Phoenix metropolitan area. The second largest goat
population is around Tucson. The growing interest in backyard dairy
goats has probably kept their populations climbing even faster than
human populations in these areas. As a rough estimate, 10,000 now live
in the state.

For suburban families, goats offer several attractions.
First, they can be an economical source of milk and animal pro-

tein for the family. The family milk cow of the past has been so im-
proved by dairy herd improvement programs that one cow gives more
milk than an average family can consume. A goat or two gives a more
economical family -size supply.

Second, tending goats is a good project for youngsters in the fam-
ily. Goats enjoy human attention. They are playful and friendly. Caring
for them teaches young people responsibility because goats are
creatures of habit that respond best to a controlled pattern of care.
They should be milked and fed on schedule. They are not only for chil-
dren, though. Often they become a focal point for the whole family's
sharing of work and play.

Third, goats are relatively inexpensive to keep. Their pen and small
shelter need not require a large investment. A large bale of hay and a
small sack of grain- enough to feed a producing goat for a month -eas-
ily fit into a station wagon or small pickup and cost roughly $14 or less.

However, goats do need some space. They should have a pen 40
by 20 feet or bigger. Most cities have lot -size or distance requirements
for the keeping of goats. Phoenix, for example, restricts them to lots
of at least 10,000 square feet. Tucson requires that at least 20 feet
separate a livestock pen from any homes.

Denise Thomas feeds goats at the
4 -T Goat Dairy, Chandler.
This commercial dairy milks
about 200 goats twice a day.
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Tucson 4 -H member Lee Landeen
cuddles a two -day old Nubian kid.

Landeen reared seven goats his
first year in 4 -H. Last year, at least

442 4 -H members raised goats.

The same factors that are attracting Arizonans to dairy goats in
increasing numbers are at work elsewhere in the country as well. How-
ever, goats are particularly well- suited to our region. Goats are found
world -wide, but two -thirds of them live within 30 degrees of the equa-
tor, mostly in warm climates. Arizona reaches from 31 to 37 degrees
north latitude. World goat numbers are concentrated in arid and semi-
arid regions. They are relatively unaffected by high -temperature stress
and can get by on less water than any other domestic livestock.

Goats' geographical range has put them in a crucial relationship
with many of the less -developed countries of the world. Their image as
a poor man's animal may be due more to that geographical link than to
economics. As dairy animals, though, goats are more labor -intensive and
less capital- intensive than cows. As population pressures grow in the
future, that factor is apt to enhance even further goats' importance as
animal -protein sources in developing nations. Also, goats can eat a wide
variety of scrub vegetation (but not really tin cans) not suitable for
human use. They are good travelers, able to walk long distances.

In Arizona, dairy goats are almost all kept in pens and fed hay -
and -grain rations, so those factors are not important here. Goats' high -
labor, low- capital requirements, though, will probably contribute to
continued growth in popularity as family -scale milk producers.

Goats' milk is similar to cows' milk; fresh, it can be substituted
for cows' milk in recipes. It is richer than standardized whole milk,
similar in creaminess to milk from Jersey cows. In numbers, that is
about 4.5 to 6 percent butterfat compared to 3.5 percent in standard-
ized whole milk. Goats' milk makes excellent cheeses, yogurt, ice
cream, cottage cheese and butter. Separating the cream requires a
mechanical separator, though, because goats' milk is naturally
homogenized. Goats' milk is recommended for some people who have
allergic or digestive problems with cows' milk.

A good dairy goat gives three to four quarts of milk a day for
about 10 months of the year. If breeding is staggered, two does can
supply a typical family's dairy needs for the whole year. Some families
with more goats end up with more milk than they can use. Some of the
extra is given to friends, some sold legally and some bootlegged. Drink-
ing of raw (unpasteurized) goats' milk has not created a serious health
problem because the two diseases transmitted through milk, brucellosis
and tuberculosis, are all but unknown in dairy goats in this country.

Some goats' milk is produced on commercial dairies. Last year,
more than 12.5 million pounds of goats' milk was sold commercially.
About half of that was processed into evaporated or powdered form,
mostly at two large plants including one at Turlock, California.

In size, commercial goat dairies range from one in Ripon, Calif-
ornia that sells about 4,000 gallons of milk weekly to many that sell
only about 50 gallons a week each. In Arizona, the number of commer-
cial goat dairies changes from year to year. Some grow out of back -yard
family projects; others have been commercial from the start.

Several factors have limited the number and size of commercial
goat dairies. First is the goats' high labor requirement. Second, goats
produce less milk per pound of body weight than cows do. Dairy herd
improvement programs for goats, like those that brought cows to their
high -productivity levels, may improve goats' milk production consid-
erably within the next decade. Third, goat dairies have not had the re-
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sources to advertise their product heavily. For these three reasons,
goats' milk is more expensive than cows' milk. It currently runs more
than a dollar per quart at most retail outlets. Also, the supply of
milk is uneven from season to season: heavy in the summer and light
in winter. This can be altered by management practices, but is the wide-
spread situation for now.

Commercial goat dairies usually need to invest in their own pro-
cessing and bottling equipment, even if they do not pasteurize the milk.
The producer needs to be located within reach of a relatively large
community, since he will probably sell no more than three quarts per
week per 1,000 population.

Because of these limiting factors, most of the increase in dairy
goat numbers in Arizona will probably continue to be non -commercial,
just one or a few goats in the back yard to supply the owner's family
needs.

People considering getting goats should be aware first of some of
the equipment, supplies and attention goats should have.

Some protection from the elements is needed, since even in
southern Arizona winter nights get cold. A simple shed with 30 to 35
square feet is adequate for one or two goats, though more space would
be even better. The opening should face south to let in winter sunshine.

Strong fencing is needed as much to protect the goats as to con-
tain them. Wooden posts strung with woven wire are one option. Chain -
link fencing is neater, but more expensive. Whatever the material, the
fence around the perimeter of the goats' area should be five or six feet
high to keep coyotes and dogs from attacking the goats.

The enclosure should be 20 by 40 feet or larger so that the goats
can get some exercise. Exercise objects such as large rocks, wire spools
or blocks of wood give the goats a chance to hop up and jump down. A
simple milking stand makes daily milkings much easier.

Goats have many breeds. Nubian, LaMancha, Alpine, Togen-
burg and Sannen are among the good dairy breeds.

Goat kids are usually born in late winter or spring. Twins are most
likely, but single and triplet births are common, too. Usually where
does are kept for milk production, the kids are removed from the doe
immediately or within two days. The new babies must get the first flow
of milk from the doe because it gives them antibodies and nutrients
necessary to cope with stress and disease. The young kids are fed only
warmed goats' milk for two or three weeks. Then some milk -replacer
may be added to save goats' milk. They begin eating a little alfalfa hay
and grain at about three weeks. By three months, they can usually be
put entirely on dry feed.

Dairy goats will produce milk even if they are not bred, but
will give much more if allowed to carry kids. Adult goats can be fed just
alfalfa hay, except that does should get grain, too, for a short time be-
fore being bred, for the last four to six weeks of pregnancy, and from
a few days after giving birth for as long as they keep producing milk.

Keeping dairy goats does require a commitment of time to care
for them. However, as mentioned earlier, that commitment can be an
enjoyable lesson in responsibility for a youngster. The payoff comes
both from the economical supply of milk and from the time spent with
a responsive and playful animal. More and more Arizonans are finding
that worth their while.
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Letters
From the Dean

Now is a time of great and rapid change. Agriculture has
been and will continue to be affected by these changes
more than any other segment of society. The mission of
the College of Agriculture now is to identify fundamental
changes and redirect our efforts, where appropriate, to
address them. For example, changing concepts about water
led to the Arizona Groundwater Act of 1980. The college
must help with restraints the law imposes.

Changes in energy cost and supply are even more fun-
damental than changes in water use. Production practices
must be adjusted to this changed economic base. Again, the
college can play an essential role in this adjustment.

In general we must focus the work of the college on the
needs of all the people in the state for food and fiber, for
management of land and resources, for solutions to family
and home problems, and for other services and information
the college can provide. We need to be able to predict the
long -range effect on whole communities brought about by
changes in agricultural patterns. For example, what would
follow if some land producing crops is diverted to crops
used for energy? Under programs currently pushed by
government agencies, this is happening.

Traditionally, agricultural research has aimed at maxi-
mum production, and we have always been duly proud of
the steady growth curves showing increased productivity.
Those halcyon days may be far behind us. The restrictions
on water, energy, and other factors such as land and fertili-
zer have shifted the focus away from maximum production
toward a more appropriate "optimum production."

Integrated pest management is a good example of the
balaced approach needed in other facets of agriculture. As
the article in this magazine portrays, integrated pest manage-
ment considers many inputs and long -term effects, employ-
ing a wide range of techniques to manage pest problems and
pursue optimum, rather than maximum, control of pests.

Skousen Research Ranch gives us new facilities for inte-
grating research among many aspects of cattle production
and range use. Work there can help lay a basis of facts
under political debates about management of public lands.

In addition to creating new knowledge through research,
the college has a strong responsibility to pull knowledge
together into forms adapted for use by the public. Our
Resident Instruction and Cooperative Extension Service
arms primarily serve this purpose. We also sponsor high -
quality seminars that bring to the Arizona producer, as well
as the general public, the latest in technical information
from research efforts here and elsewhere. Dairy goats,
featured in this issue, will be the topic of an international
conference at the college in February 1982.

In the coming decade, this college's main role will be

helping Arizonans learn to make optimum use of some of
our shrinking assets, such as energy and water. Always, we
appreciate your ideas and reactions about our work.

From a Reader on Firewood Rules

The Editor, Progressive Agriculture:

Your firewood story (Vol. 31, No. 3) was interesting,
but you failed to mention that the removal of standing and
dead and down firewood from U.S. Forest Service, Bureau
of Land Management, state and private lands requires the
landowner's permission, a permit or both. The Arizona
Native Plant Law is very explicit about the taking of palo
verde, mesquite or ironwood trees for firewood by permit.

Your study gives the impression that an abundance of
firewood is available, but in many cases these areas are in-
accessible because of terrain or no firewood taking is allow-
ed. I hope you will put a note in the next Progressive Agri-
culture about these additional facts on firewood.

R. A. Countryman, Director, Division of Compliance
Arizona Commission of Agriculture and Horticulture

Editor's note: Even for trees not protected by Arizona's
Native Plant Law, state and federal policies regulate the
taking of firewood from public land. The Bureau of Land
Management (BLM) requires permits for taking wood for
personal use in some areas, but not in others, and prohibits
wood collection except for campfires and hobbies in still
other areas. The U.S. Forest Service has three types of
wood permits: free use, which allow taking of dead and
down wood only; paid personal use, which allow taking of
both down and standing wood for personal use; and corn -
mercial use, which allow taking of wood for resale pur-
poses. Requirements and limits for each type of permit vary
among the different national forests. On state trust lands,
permits for commercial cutting of firewood are auctioned
off when trees need to be removed or thinned.

Mesquite, palo verde and ironwood trees are protected
by the Native Plant Law. In addition to the regulations that
apply to all types of firewood, taking these species requires
permits and wood receipts from the State Commission of
Agriculture and Horticulture. Exceptions are made for
wood taken from Forest Service or BLM lands with a valid
permit from those federal agencies, and for less than one
cord of dead wood taken from private land by the land-
owner or with the landowner's permission.

Progressive Agriculture in Arizona welcomes letters either in response to published articles or about other agricultural issues and College of Ag-
riculture programs in the state. All letters should be signed and are subject to editing for clarity and space considerations.
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Dr. Ronald H. Hillwig, 1980 College of Agri-
culture "Professor of the Year."

Arizonans You Should Know
Flagstaff -area rancher Ernest W. Chilson received the

title "Arizona Extensionist of the Year" for 1980. Chilson
was a founding member of the Arizona 4 -H Youth Founda-
tion and has strengthened that group throughout its 10 -year
history. He has also served two terms as president of the
Arizona Cattle Growers Association. The "Extensionist"
plaque, presented at the annual conference of the UA
Cooperative Extension Service in December, recognizes a
person who epitomizes Extension's philosophy of service to
others. Chilson helped arrange the transfer of 207 acres of
state land at Fort Tuthill to the University for the develop-
ment of a 4 -H camping and learning center. Chilson is a
managing partner of the Bar -T -Bar Ranch Co. He and his
wife Evelyn have a daughter Judy who is a graduate of the
University of Arizona.

College of Agriculture students picked veterinarian
Ronald W. Hilwig as the 1980 "Professor of the Year."
He teaches courses in animal anatomy, physiology and
diseases. He is the adviser for about 80 undergraduate pre -
veterinary students and the major professor for several
graduate students in animal physiology. In addition, Hil-
wig advises the Prevet Club and chairs the College of Agri-
culture Curriculum Committee. The Pennsylvania native
has a Ph.D. in animal physiology as well as his veterinary
degree. He specializes in heart diseases. Hilwig joined the
UA faculty in 1974.

PA, Vol. 32, No. 1

Successful programs about long -term food storage
helped earn Margie G. Valentine of Safford a Distinguished
Service Award from the National Association of Exten-
sion Home Economists. She has been Graham County
Home Economist for the UA Cooperative Extension Ser-
vice for five years. Prompted by the popularity of storage
practices in the county and by escalating food prices, Val-
entine designed a workshop on food dating, storage times
and pantry pest control. The first workshop's success led to
12 more presentations throughout the county, reaching 700
people in all. Later, three -fourths of the participants in the
first workshop sought more specific chemical- treatment
information. Ten participants reported an average savings of
$250 from doing their own pest control.

Louise Lucy of Stanfield, an Extension aide for 11
years, won the state and regional Paraprofessional Award
from the National Association of Extension Home Econo-
mists. She supervises the work of five other aides in the Ex-
panded Food and Nutrition Education Program (EFNEP).
The award recognizes Lucy's development of a program in
cooperation with the Pinal County Health Department,
which provides vouchers for milk and cereal to low- income
mothers of infants or young children. After Lucy met
regularly with recipients in the health department program,
more than 100 enrolled in the EFNEP program to learn
how to provide good family nutriton more economically.
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