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The "graduation" of Arizona State
College at Flagstaff to the name and
status of Northern Arizona University
is a matter of pride for all of us in
Arizona.

This U of A College of Agriculture
takes particular interest in this ele-
vated status of our northern neighbor,
and we extend our own best wishes
to this sister institution.

Arizona research on its wild lands
is a vast area of study, and this Col-
lege of Agriculture - with our water-
shed management, entomology, soils,
agronomy, plant physiology, plant
pathology, animal science and other
scientists - has been active for many
years in that field. We welcome col-
laborating and cooperating in this
work with our sister institution at
Flagstaff.

Such cooperation is nothing more
than the people of Arizona wish and
deserve, and we promise the residents
of northern Arizona and our col-
leagues at N.A.U. that our hands, our
minds and our hearts are all extended
toward development of such group
efforts in the years ahead.

Research and education and the
extension of their findings to the pub-
lic at large - are by their very nature
fitted to cooperation, not competition.
Any other policy would short change
the public which pays the bills and
reaps the benefits.

24Mi F. 742en4.,
Dean
College of Agriculture

and
School of Home Economics

If you've already filled out and
returned the green postal card,
giving your name, address AND
ZIP CODE NUMBER, we thank
you very much. If you have not
done so yet, we urge you to do
so now. After the cut -off date,
all addresses without the zip
code number will be dropped
from our mailing list.

OUR COVER PICTURE

The little lady on our cover was
sparkling with glee when, on Visitors'
Day, she discovered a display of vari-
colored baby chicks and was even
allowed to cuddle one in her hand.

Visitors' Day on The University of
Arizona campus is hell each spring,
and we glow with pride at reports
that the College of Agriculture had
some of the most attractive educa-
tional and research exhibits, attract-
ing throughout the day crowds of
visitors, old and young.

For more Visitors' Day photos, turn
to Pages 16 and 17.
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Look out for that flailing frail!

., WV,,N*.n; ..

Pie - eating contest was fun - but awfully messy!

;4qée !bci--1966
"All work and no play . . ." gets its answer each spring, as College of

Agriculture students spend an afternoon at the Campbell Avenue Farm, play
games, have a feed, elect a queen and end the evening with a dance.

Everybody joined in the volleyball games.

Shirley Gragson was named queen.
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Nitrogen Boosts Grass Yields

On High Country Rangelands

By Fred Lavin

Intermediate wheatgrass (Agropy-
ron interinedium) is being used wide-
ly for range and pasture plantings in
the cool, moist sections of higher al-
titudes of the Southwest. In a recent
study we evaluated the effect of nitro-
gen and phosphorus fertilizers on for-
age quantity and quality, length of
green growth period, and vigor and
longevity of dryland intermediate
wheatgrass.

Range fertilization studies in the
past have shown that lack of nitrogen
can limit range forage production
more than does a deficiency of any
other nutrient element. For this rea-
son, nitrogen fertilization may give
good results for renovating and main-
taining the productivity of intermedi-
ate wheatgrass plantings. Phosphorus
is deficient in most soils, but for many
range soils this deficiency is so slight
as to be of little importance. How-
ever, we hoped to determine whether
phosphorus alone or in conjunction
with nitrogen might effect a signifi-

Dr. Lavin is a research range scientist
with the Agricultural Research Service of
the U. S. Department of Agriculture. He is
on the staff of the Rocky Mountain Forest
& Range Experiment Station, and is sta-
tioned at Northern Arizona University at
Flagstaff.

cant improvement in amount or qual-
ity of wheatgrass production.

Has Moderate Rainfall
The study area was located north

of Flagstaff, Ariz., in a natural pon-
derosa pine opening at an elevation
of 7,300 feet. Annual precipitation
averages 22 inches, with 40 percent
falling from December through
March, and 29 percent from July
through August. Temperatures are
cool because of the high elevation.
Approximate date of first fall freeze
is Sept. 5, and of last spring freeze is
June 20.

The soil, a Mortiz gravelly loam, is
derived from parent materials of ba-
salt, cinders and andesite alluvium.
It has an average pH of 6.5, and does
not contain excessive salts or alkali.
Soil depth ranges from 3 to 4 feet.

Field work on the study was begun

ABOVE, AT LEFT, Dryland intermediate
wheatgrass pasture just before fertilizer
application. At right, above, fertilized in-
termediate wheatgrass pasture the first
growing season after fertilization.

in 1956 and completed in 1961. Am-
monium sulfate, 21 -0 -0, and treble
superphosphate, 0 -45 -0, were applied
by broadcasting in November, 1956.

There are advantages in applyine
fertilizer in the fall. Off -season price
discounts, elimination of storage and
other economic benefits can be ob-
tained. The time interval that ferti-
lizer can be applied is longer and not
so critical. Also, the risk of a severe
winter or wet spring impeding ferti-
lizer application is avoided. Where
winter -spring precipitation is ade-
quate, nitrogen will move down into
the root zone, being available for plant
growth as early as needed.

Some Disadvantages, Too
The main disadvantages of fall ap-

plication are losses from erosion,
leaching, volatilization, and the con -

(Continued on Next Page)

Annual Production of Intermediate Wheatgrass for Five Years Follow-
ing One Late Fall Application in November 1956 of Four Nitrogen Ferti-
lizer Levels.'

Year
1957
1958
1959
1960
1961
Mean

N-O
887

1,456
489
632
228
738

Nitrogen Fertilization (Lb./ Acre)

N-33
1,394
1,820

646
624
288
954

N-66
2,025
2,295

691
743
254

1,201

N-99
2,080
2,632

700
763
256

1,286

Mean
1,596
2,051

632
690
256

1 Pounds per acre of oven -dry weight from herbage mowed to a 2 -inch stubble height.
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(Continued from Previous Page)
version of phosphates to insoluble
compounds. Also, fall fertilization
may stimulate early growth of cool
season weeds. However, nutrients
supplied by fertilizers are used main-
ly during the active growing period of
the plant, so that fall fertilization is
usually most effective for cool- season
species.

Twelve fertilizer treatments were
used, consisting of four levels of nitro-
gen - 0, 33, 66 and 99 pounds per
acre, and three levels of phosphorus
pentoxide - 0, 32 and 64 pounds per
acre, applied in all possible combina-
tions.

Nitrogen fertilization increased in-
termediate wheatgrass dry matter pro-
duction for four years following appli-
cation. Increases during the first
growing season were substantial, with
a maximum of 235 percent from 99
pounds of nitrogen per acre. By the
fourth growing season, fertilizer ef-
fects were greatly reduced. Only 66
and 99 pounds nitrogen produced sig-
nificant increases the fourth year, the
highest being 122 percent. By the
fifth growing season, differences
among treatments were no longer
meaningful.

66 Pound Level Effective
Intermediate wheatgrass did not

take significant advantage of more
than 66 pounds of nitrogen per acre
for any growing season during the
experimental period. Sixty -six pounds
yielded an average total per year of
1,455 pounds herbage, oven dry
weight, while 99 pounds produced 1,-
543 pounds - an unimportant dif-
ference.

Thirty -three pounds nitrogen per
acre effected herbage increases that
were more variable and of shorter
duration than the higher nitrogen
rates. For the four -year period that
showed residual effects, levels of 33,
66, and 99 pounds per acre produced
31, 35, and 27 pounds of dry matter
per pound of nitrogen, respectively.
These results indicate that in regard
to cost, 66 pounds of nitrogen per
acre is the most efficient rate.

This four -year nitrogen carry -over
effect was at least as long as those re-
ported for most other range fertiliza-
tion studies. Unusually long residual
effects commonly result from applying
exceptionally large amounts of nitro-
gen on a dry site during times that
precipitation is below normal.

Desirable Side Effects
Other workers have found that ni-

trogen stimulated wheatgrass root
growth. A larger root system makes
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Four in Arizona FFA
Get $100 Scholarships

Four Arizona Future Farmers of
America have won $300 Standard Oil
Scholarships for the school year 1966-
67. They are Robert Holland, Willcox
FFA Chapter; Alan Nichols, Gilbert
FFA Chapter; Greg Combs, Chandler
FFA Chapter and Paul Mortenson, El-
frida FFA Chapter. Selection, from a
statewide membership of over 2,000
members, was based on scholarship,
school and community service, FFA
participation and leadership.

moisture and nutritive elements avail-
able to the plant from a greater soil
volume. Indirect benefits that may
carry over for several years are the
increases of soil microorganisms and
decomposition of organic matter, and
improvement of the soil's physical
properties.

There was a significant increase in
herbage yields among years with in-
creasing amounts of total annual pre-
cipitation. This relationship has been
found by other workers as well. It
appears that if fertility level can be
balanced with moisture supply, the
efficiency of both moisture and ferti-
lizer will be increased.

Damage to the wheatgrass plants
from the treatments was negligible.
During the first growing season only
a few plants with burned leaf tips
were observed for the heaviest nitro-
gen application. One drawback, how-
ever, that has frequently been ob-
served for nitrogen -fertilized plantings
is the increased weed growth. We
found that nitrogen treatment of our
plots increased weed content from 8
to 20 percent on a green weight basis
during the first growing season after
application.

Weeds Stimulated, Curbed
While nitrogen may stimulate the

growth of cool- season weeds as well as
grass, some investigators have found
that two to three years after nitrogen
application weed growth was moder-
ately reduced and grass growth stimu-
lated. And, in some cases, fertiliza-
tion may help to control warm season
weeds by increasing the growth and
competitive ability of cool season
grasses.

Phosphorus applied alone and in
combination with nitrogen did not in-
crease production of intermediate
wheatgrass significantly during any
year of the study. Soil phosphates
after fertilization ranged from 6 to 8

parts per million at the 0- to 12 -inch
soil depth, and from 2 to 3 parts per
million at the 12 -to 24 -inch depth,
with no significant differences among
treatments. Phosphorus applied as
top dressing moves down to the root
zone very slowly, and may even be-
come fixed in the soil surface.

Lack of response to phosphorus on
western rangelands is fairly common,
and may be attributed to several fac-
tors. Intermediate wheatgrass may
have low sensitivity to phosphorus.
Cumulative phosphorus absorption
without fertilization may have been
adequate for maximum herbage pro-
duction in the mature plant. Or the
fertilizer rates applied, especially
when broadcast on the soil surface in
fall, may not have contained sufficient
amounts of water -soluble phosphates
to overcome the fixing power of the
soil.

Nitrogen Very Effective
Briefly, the conclusions drawn from

our study are offered as follows:
Nitrogen fertilization ( 1 ) increased

soil nitrates at the 0- to 12 -inch depth;
( 2 ) increased amount of green growth
during late summer and early fall; ( 3 )
increased plant height from June
through the rest of the growing sea-
son; (4) increased basal leaf length
in June; ( 5 ) increased crude protein
content of both young and mature
herbage; ( 6 ) increased phosphorus
percentage of young herbage but de-
creased it for mature herbage; (7 )
increased moisture content of mature
herbage, and ( 8) increased weed
growth.

Phosphorus fertilization increased
basal leaf length for a short time in
June, and plant height the first and
second weeks in July. No significant
effects were detected for nitrogen -
phosphorus interaction.

If you've already filled out and
returned the green postal card,
giving your name, address AND
ZIP CODE NUMBER, we thank
you very much. If you have not
done so yet, we urge you to do
so now. After the cut -off date,
all addresses without the zip
code number will be dropped
from our mailing list.



New Chief of Party of UA Brazil Team

"That's where you'll find me," says Dr. D. F. McAlister, point-
ing a finger at the northeast corner of Brazil.

Dr. McAlister left in May to be head of party for The Uni-
versity of Arizona's AID team of agricultural scientists assigned to
the University of Ceará, at Fortaleza, Brazil.

This spring a completely new team of a dozen scientists from
this college went to Brazil, for the second two -year assignment,
relieving those based at Fortaleza the first two years. Dr. McAlister
succeeds, as head of party, Dr. W. J. Pistor, former head of this
college's Department of Animal Pathology.

Succeeding McAlister as head of the Department of Agronomy
is Dr. Martin Massengale. Succeeding McAlister with the title
of acting assistant experiment station director in charge of branch
stations is Dr. Thomas Stubblefield, agricultural economist, who
will make the branch experiment stations his field of study for the
next two years, until Dr. McAlister returns.

Recent Journal Articles Listed
EDITOR'S NOTE: In addition to the

various "popular" publications of this Col-
lege of Agriculture - Extension folders,
Extension bulletins, 4 -H materials, the
popular bulletin series, technical bulletins
and others - staff members submit a
prodigious output of material to the scien-
tific journals in a score or more fields of
scientific inquiry. A listing of recent jour-
nal papers is given in each issue of PRO-
GRESSIVE AGRICULTURE IN ARI-
ZONA. Readers who wish copies of cer-
tain papers should write directly to the
authors. The listing below includes Jour-
nal Number, title of the paper, authors,
and journal to which the article was
submitted.

989 "The Nitrogen Requirement of Some
Municipal Composts"

by Wallace H. Fuller & Shirley
Bosma
Compost Science

990 "Photosynthesis Among Species and

Characteristics of Leaf Anatomy and
CO2 Diffusion Resistances"

by M. El- Sharkawy, and
J. Hesketh
Crop Science

991 "Cellulose Vinylation - Determina-
tion of Optimum Conditions by Re-
sponse Surface Designs."

by J. W. Berry, Henry Tucker,
Archie J. Deutschman, Jr. and
John P. Evans
I & EC Process Design and
Development

992 "The Cotton Petiole -A Pointer for
Better Fertilization"

by T. C. Tucker
Plant Food Review

993 "An Improved Method for Marking
Bees"

by J. L. McDonald and
M. D. Levin
Gleanings in Bee Culture

994 "A Portable Airline for Water Level

Measurement"
by C. E. Franzoy and
C. D. Busch
Agricultural Engineering

995 "Influence of Temperature and Har-
vest Management on Growth, Level
of Carbohydrates in the Root, and
Survival of Alfalfa ( Medicago sativa
L.)

by K. C. Feltner and
M. A. Massengale
Crop Science

996 "A Seed Huller for Small Lots"
by K. R. Frost and
W. R. Kneebone
Agronomy Journal

997 "Low Volume Malathion Concen-
trates Applied by Aircraft for the
Control of Cotton Insects"

by George P. Wene and
L. W. Sheets (U.S.D.A.)
Journal of Economic Entomology

998 "Shallow Strip Tillage in Seedbed
preparation"

by K. R. Frost
Agricultural Engineering or
Transactions ASAE

999 "Nitrogen and Phosphorus Nutrition
of Ponderosa Pine (Pinus ponderosa
Laws ) in Sand Cultures and an Ef-
fect of Sand Compaction"

by A. L. McComb, John R. Pot-
ter, and R. F. Wagle
Forest Science

1000 "Fruiting Height Response: A Con-
sideration in Varietal Improvement of
Pima Cotton, Gossypium barbadense
L."

by Carl V. Feaster and
E. L. Turcotte
Crop Science

1001 "Cotton Harvest- Defoliation Sched-
uling"

by H. N. Stapleton, D. Can-
non, W. A. LePori
Agricultural Engineering or
Transaction ASAE

1002 "Systemic Infection of Watermelon by
a Strain of Squash Mosaic Virus"

by M. R. Nelson, J. C. Matejka,
and H. H. McDonald
Phytopathology

1003 "Influence of Calcium and Phos-
phorus Levels of the Ration on Tal-
low Utilization by Fattening Steers"

by W. H. Hale, E. C. Thiel,
W. J. Sava, Bruce Taylor and
Brent Theurer
Proceedings, Western Section,
American Society of Animal Sci-
ence

1004 "Subsurface Irrigation with Perforat-
ed Plastic Pipe"

by Charles D. Busch and
William R. Kneebone
Agricultural Engineering or
Transactions ASAE

1005 "Leaching & Irrigation Management
During Reclamation of a Highly Sa-
line Gila Silt Loam in the Wellton-
Mohawk Area of Arizona"

by .Chauncy O. Stanberry and
Henry A. Schreiber
Soil Science Society of America
Proceedings

1006 "Weather Uncertainty and Mana-
gerial Decisions: An Application of
Subjective Probability"

by Robert C. Angus
Journal of Farm Economics

1007 "Influence of Enumeration Condi-
tions Upon Apparent Survival of
Thermally Shocked Bacteria."

by F. Eugene Nelson
(Continued on Next Page)
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(Continued from Previous Page)

Proceedings XVII International
Dairy Congress

1008 "The Inheritance of Rugate Leaf in
Pima Cotton, A Dominant Mutation
in Gossypium barbadense L."

by E. L. Turcotte and
Carl V. Feaster
Journal of Heredity

1009 "The Copper Sulfate Catalyzed Re-
action of Ethyl Diazeacetate and 1-
Octyne"

by Vera K. Jones and
A. J. Deutschman, Jr.
J. Org. Chem. Journal

1010 "Floral Initiation in Alfalfa (Medi-
cago sativa L. var. `Moapa') .

by A. K. Dobrenz, M. A. Mas-
sengale and W. S. Phillips
Crop Science

1011 "On -Off Events Used In Field Test
Measurements of Power"

by W. A. LePori and
H. N. Stapleton
Agricultural Engineering Journal

1012 "Campo and Jacumba, New Canta-
loup Varieties for the Southwest"

by G. W. Bohn, G. N. Davis,
R. F. Foster, T. W. Whitaker
California Agriculture

1013 "The First Stages of Infection"
by Albert Siegel
Proceedings of the Conference
on Plant Viruses, Wageningen,
North Holland Publishing Co.

1014 "Amelioration of Acute Copper Toxi-
city in an Aquatic Environment
Through Chelation"

by J. T. Conway, R. H. Maier,
and T. W. McCreary
Science Journal

1015 "Chemical Fractions of Plant Po-
tassium, Calcium, and Magnesium As
Influenced by Soil Treatment"

by R. H. Maier and
B. D. Knezek
Journal of Agricultural & Food
Chemistry

1016 "Hot Weather Relief Methods for
Livestock Production"

by W. T. Welchert, Frank Wiers-
ma, G. H. Stott, Frank Rollins
Agricultural Engineering Journal

1017 "A Positive Halphen Test with a
Non -Cyclopropenoid Compound"

by V. K. Jones, B. L. Reid and
A. J. Deutschman, Jr.
J. Poultry Science

1018 "The Seasonal Incidence of Canine
Coccidioidomycosis"

by Raymond E. Reed and
John L. Converse
American Journal of Veterinary
Research

1019 "Cellular Distribution of Copper in
Plant Tissue"

by R. H. Maier and
R. A. Cattani
Archives of Biochemistry and
Biophysics

1020 "Preplanting Applications of Diuron
in Cotton"

by K. C. Hamilton, H. F. Arle,
W. P. Cahill and J. M. Witt
Weeds Journal

1021 "Recovery of Arizona Oak, Chaparral
Following Burning, Reseeding, and
Herbicide Treatments"

by Arthur R. Tiedemann and
Ervin M. Schmutz
Journal of Range Management

1022 "Fixation of Isotopic Nitrogen on a
Semiarid Soil by Algal Crust Organ-
isms-
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Safford Honors Turners

As They Go To Brazil

Dr. Fred Turner couldn't leave
town without their catching him!

Fred, who has been superintendent
of the Safford Branch Experiment Sta-
tion, left June 1 for Fortaleza, Brazil,
there to join other members of the
U of A agricultural research team.

Fred and Mrs. Turner, going a few
years ago to Safford from Tucson
where Dr. Turner was a soils scientist
on the staff here, have in a very few
years made warm and lasting friends
in the Safford community.J

So it was with a bit of sadness as
well as pride that the U of A Alumni
Assn. at Safford honored the Turners
at a farewell party. Director Darrel
S. Metcalfe of this college presented
a plaque to the Turners on behalf of
Safford UA alumni.

But the warm smiles of farewell
still were mixed with tears, for both
Fred and his spouse have been active
in civic affairs at Safford, and they
won their way into the ample heart
of that cordial community.

by H. F. Mayland, T. H. McIn-
tosh, and W. H. Fuller
Soil Science Society of America
Proceedings

1023 "Vertical Movement of Phosphorus in
Some Calcareous Soils of Arizona"

by C. O. Stanberry, H. A.
Schreiber, L. R. Cooper, and
S. D. Mitchell
( Notes ) Soil Science Society of
America Proceedings

1024 "The Influence of the Dimensions of
Hue and Saturation on the Eye Corn -
fort of Color"

by Faye C. Jones
Journal of Home Economics

1025 "The Nuclei and Parasexuality in
Phymatotrichym Omnivorum"

by R. M. Hosford, Jr. and
G. A. Gries
American Journal of Botany

1026 "Influence of Heritability, Genetic
Advance Estimates, and Interrela-
tionships of Traits on Improvement
Possibilities Within a Pima Cotton
Variety"

by Carl Feaster and
E. L. Turcotte
Crop Science

1027 " Spectrophotometric Determination
Using Anthrone for Sugars Separated
by Cellulose Thin -Layer Chroma-
tography"

by Daniel W. Vomhof, Joyce
Truitt, Thomas C. Tucker
Analytical Chemistry- Correspon-
dence Section

1028 "The Need for Taxonomic Research
in Gossypium L."

by Paul A. Fryxell
Paper to be presented at AIBS
meeting.

Woodruff, Aggîe,

Wildcat Editor

Bill Woodruff, a junior majoring in
agricultural journalism, has been se-
lected as editor of the Arizona Daily
Wildcat for 1966 -67. He is the first
agriculture student ever to hold the
job.

He is a member of Alpha Gamma
Rho, fraternity for men in agricul-
ture, and edited the College of Agri-
culture's 1965 handbook for incoming
freshmen.

In high school Bill belonged to
the Future Farmers of America, and
served two terms as vice president of
his chapter. The 20- year -old editor
calls Phoenix his home.

During the past school year, he
worked as city editor for The Wild-
cat.

&iLlldbiAa

A -48 Turf on Large Recreation
and Play Areas

F -118 Food for Fitness ( Spanish
Language)

F -122 Home Economics Extension
in Arizona

F -124 Kids Are Busy Bodies, Pro-
tect Them From Pesticides

F -68 Revised List of Available
Farm & Home Publications
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COUNTY eappe4

By Suzanne G. Trappman

EDITOR'S NOTE: This is 14th and
final article in a series in which, over
the past two years, Arizona County
Extension Agents have, one by one,
described their counties for our read-
ers. We wish at this time to compli-
ment the agents, for every single story
has been informative and interesting,
and we've been proud to have these
accounts grace the pages of PRO-
GRESSIVE AGRICULTURE IN ARI-
ZONA.

Cochise County is truly unique and
its development is full of irony. To-
day it ranks only fourth in total popu-
lation by counties in Arizona and its
people are proud of its "wide open
spaces." Yet, in 1910 it was the state's
most populous county.

Since 1950, Cochise County has
shown nearly a 100 percent increase
in population and predictions call for
another 100 percent increase by 1980.
Why? Many reasons.

The vast rangelands pr o b ably

Mrs. Trappman is a former home econo-
mist on the Cochise County Extension staff.

brought the first white people to Co-
chise County. Some of the modern
ranches here date back to original
Spanish Land Grants. Beef cattle pro-
duction continues to be the largest
single agricultural enterprise in the
county and, according to County Ag-
ricultural Agent Carmy Page, will be
for several years to come.

"Land of Cochise" Is Rough
The intermountain valleys grow

grasses and desert shrubs which are
well suited for range cattle. The high-
er mountain ranges have areas of
forest and woodland cover which pro-
vide excellent grazing. Rough ter-
rain, however, makes about 92,000
acres of this mountainous area inac-
cessible for livestock grazing.

The climate of Cochise County is
semi -arid or arid, except in the moun-
tains, where more humid conditions
prevail. Lowest annual rainfall for
the county is recorded at San Simon
( 7.54 ) and the highest ( 30 -35 ) in the
Chiricahua Mountains. Average pre-
cipitation is 10 to 15 inches at most
stations in the sulphur Springs Valley
and along the San Pedro River.

COCHISE COUNTY 4 -H Youths receiving
purple award trophies at 4 -H Achievement

Program. Left to right - Dave
Bowen, Mary Busenbark, Abigail Lely,
Carolyn Fraker, Molly Price, Noble Jack-
son and Edward Eckert.

Crop production thus depends upon
irrigation. Recently, farmers in Co-
chise County expressed interest in the
sprinkler method of irrigation. Ac-
cording to Agent Page, who conduct-
ed a series of three meetings on sprink-
ler irrigation, this method cuts the
cost of land preparation and is popu-
lar with farmers who are putting new
land into crops. Sprinkler irrigation
also allows more efficient use of water
in open porous soil.

Important Lettuce Area
The area known as Kansas Settle-

ment is so named for the Kansas set-
tlers who first located there. Depend-
ing only on rainfall to produce their
crops, they found the supply too short
to support them. Now, with modern
irrigation practices in force, the same
area has become a top lettuce pro-
ducing area.

Nineteen hundred acres are planted
to lettuce in the Kansas Settlement
and Stewart areas near Willcox each
spring. Fall crop acreages range near
2200. Yields average as high as 566
cartons per acre, resulting in around
a million cartons shipped from the
Willcox terminal each season.

Marketing competition is lowered
for growers because of the area's har-
vest dates. It enjoys the latest spring
and the earliest fall harvest of the
circuit.

The spring harvest of 1965 saw the
highest yields, as well as the highest

(Continued on Next Page)

BELOW, 4 -H LEADERS prepare a meet-
ing agenda at 4 -H Leader Council meet-
ing. Left to right, Bobbie Simmons, junior
leader of Kansas Settlement club; Gail
Price, council chairman and leader of El-
frida club; Mrs. Laura Burnett, chairman
of the 4 -H Citizenship Committee and also
Elfrida club leader, and Max Green, leader
council secretary - treasurer and 4 -H club
leader at Kansas Settlement.
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prices, for lettuce since the industry
began in 1957.

Rich Sorghum District
The intermountain valley is par-

ticularly noted for its high yield of
grain sorghum. Close to 80,000 acres
are planted each year and common
yields are three tons of grain per
acre, with some fields yielding as high
as four.

Cotton acreages range near 14,000.
Growing the various "1517" varieties,
the lint is readily accepted in regular
market channels. Other crops grown
in the intermountain valleys are corn,
wheat, oats, barley, alfalfa, chili and
beans.

Among the important vegetable
crops grown in Cochise County are
chili peppers. This is the only place
in the state where chili peppers are
grown commercially. Three hundred
to four hundred acres supply both lo-
cal and interstate markets.

The mining boom, reaching its
peak in 1920, brought thousands to
the county. Then, with the decline
in copper prices and problems in ore
production, nearly one -third of the
county's residents moved to more
profitable ventures, leaving behind
them "ghost towns" with names like
Courtland, Dos Cabezas and Glee -
son. Once roaring mining towns, only
a few families now call these places
home, and they provide fuel for the
story tellers' fires.

Still a Copper County
Mining is still an important seg-

ment of Cochise County economy,
this county ranking fifth in copper
production in Arizona. The largest
mines are the Lavendar Pit Mine and
the Copper Queen underground mine.
Both are located in Bisbee, the county
seat. The copper smelter is located
near Douglas, about 20 miles east of
Bisbee. Mining employs several thou-
sand people from these and surround-
ing communities. Total copper pro-
duction reaches nearly 73,000 tons.

The army was first sent to this part
of Arizona to help curtail the vicious
Indian attacks on settlers. Now, just
a little more than half a century later,
the army's important electronic prov-
ing grounds is located here. The in-
creasing importance of electronics in
modern warfare, which requires the
testing service of Ft. Huachuca,
makes this a fairly stable part of the
economy of that corner of the county.

These segments of the county's
economy are reflected in the projects
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of some 550 4- H'ers, says Dan Ger-
hart, Assistant Agricultural Agent.
Livestock ranks high in enrollments
and ranges through beef, horses, sheep
and hogs. Rock hounding is gaining
in importance as is electricity and
gardening.

Girls as well as boys are active live-
stock raisers. And, as expected, boys
are beginning to turn their talents to
the foods field. Clothing is still the
girls' domain and is gaining depth
through the addition of knitting, ward-
robe planning and mending.

For Future Baby Sitters
Child care, recently introduced to

the 4 -H members, and home manage-
ment also enroll some of these future
homemakers.

Also tied to the economy of the
county are its women. Their role is
a subtle one, but nonetheless impor-
tant. Keeping a home is not only a
full -time job, but is becoming more
and more skilled. So the information
provided by Extension Home Econo-
mist, Mildred Marrs, in the science of
homemaking is a necessity.

Some 15 organized homemaker
groups meet monthly for lessons on
family nutrition, consumer buying
and home management. In between,
the women of the county can attend
workshops in clothing construction,
upholstery and grooming.

The people of the county have a
definite voice in planning their Ex-
tension program. The Homemakers
Council and its subordinate planning
committees recommends and requests
topics for lessons as well as special
interest workshops. The final pro-
gram offered is a result of these sug-
gestions, current trends and the re-
sources available.

A 4 -H Leaders Council and its spe-
cial committees help in policy making

Busch Chosen Head

Of Aggie Men's Club

Dr. Charles D. Busch of Agricul-
tural Engineering advanced from of-
fice of president -elect to president of
the Aggie Men's Club at its spring
election, and will head the faculty
group during the next school year.
He succeeds Prof. Steve Fazio of
Horticulture.

New president -elect is Dr. G. H.
Stott of the Dairy Department. New
program chairman is Dr. Leon Moore
of Entomology, succeeding Dr. Vic
Christopherson of Home Economics.

The working job secretary- treas-
urer is passed from Dr. Ed Nigh
of Plant Pathology to Dr. Gordon
Dutt of Ag. Chem. & Soils.

The Aggie Men's Club meets
monthly for luncheon in the Student
Union, at each meeting hearing a
speaker on some subject of interest
to staff members of this College of
Agriculture.

and planning and conducting of
county events. A seven -man County
Extension Board meets to approve
each year's plan and the budget.

So this southeastern -most county in
Arizona, to the unappreciative eye a
somewhat desolate land, is really a
vigorous cog in the progress of Ari-
zona. There is beauty in its rocky
strongholds and pine- topped moun-
tains, and a great part of its beauty
lies beneath the surface, in its soil, its
minerals and in the minds and hearts
of its people.

SOME OF THE BEST sorghum in the world is grown in Cochise County. This vast
field, watered by sprinkler irrigation, is on the L. D. Small farm.



The clear air and favorable climate of desert regions have attracted civiliza-

tions for countless centuries, but the meager supply of water for domestic use

limited the development of these areas. Surface water supplies are almost non-
existent, and only the groundwater resources of desert basins have permitted any

appreciable population to enjoy the benefits of air and climate.

RAINFALL COLLECTION FOR DOMESTIC WATER SUPPLIES

By W. G. Matlock
and R. J. Shaw

Many of the more desirable home -
sites in the desert Southwest, particu-
larly those on the slopes or foothills
of the mountain ranges, are on im-
permeable material where ground-
water is unavailable or, at best, ex-
tremely expensive to obtain.

Rainfall collection, together with
sufficient storage to cover drought
periods, can provide domestic water
in single or multi -family units. Col-
lectors for livestock water have been
in use for several years, but only limit-
ed application of the system has been
made for household use. The feasi-
bility of collecting rainfall for domes-
tic water supply has been studied
since 1958 in the Catalina Mountain
foothills near Tucson. The study,
now completed, also tested the dura-
bility and maintenance requirements
of two surfacing materials.

Water- Catching Plastic
In July, 1958, a 6,000 square foot

rectangular area, with about three
percent natural surface slope, was
smoothed and graded to drain to a
corner. A low ridge was formed
around the perimeter of the area. An
8 -mil black poly -vinyl plastic sheet
was then installed and secured by a
layer of soil on the edges. ( See Fig-
ure 1)

A 10,000 gallon storage tank with
connecting wooden flume was in-
stalled below the collector. A cen-
trifugal pump lifted the water from
storage to an elevated tank for distri-
bution. The water was disinfected by

The authors are members of the staff of
the Department of Agricultural Engineering.
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an in -line chlorinator and filtered to
remove turbidity.

The efficiency of the collector was
determined from measurements of
rainfall and water collected. Al-
though rainfall during the first six
months of operation was somewhat
below average, 30,000 gallons of water
were collected. Average collection
efficiency was about 75 percent, with
efficiencies as high as 90 percent for
larger rains. Some clogging of the
flume inlet occurred from wind -blown
debris.

By the end of the first year, shrink-
age cracks appeared in the plastic
sheet. Patching with new material
permitted operation to continue tem-
porarily, but after a total of 27
months, the entire plastic sheet de-
teriorated and had to be replaced.

Used Better Materials
The area was resurfaced in Novem-

ber, 1960, with more durable materi-
als. An asphalt sealer coat of about
half a gallon of emulsion per square

yard was applied first. Building paper
was then laid, followed by a second
coat of asphalt ( See Figure 2) . The
surface was covered with a single
layer of pea gravel to protect against
wind damage and sunlight. This col-
lecting surface is in very good condi-
tion after more than five years of
operation with no maintenance ( See
Figure 3 ) .

Maximum collection efficiency of
60 to 70 percent was obtained for
rains of about one inch. The first
0.05 inch of rain produces no runoff,
and efficiency is reduced by evapora-
tion losses and leakage through the
slightly permeable asphalt.

Water collection from both surfaces
was more than adequate for the 2-
person family using the collector.
Although the plastic surface is less
expensive to install and has higher
collection efficiency, the reduced
maintenance and longer life expec-
tancy of the asphalt -paper -gravel sur-
face result in a lower water cost. Esti-

(Continued on Next Page)

FIGURE 1 - Rain collector with plastic surface.
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mated water cost per thousand gal-
lons is $2.33 for the plastic and $1
for the asphalt -paper -gravel.

Has Good Quality
Quality of the runoff water is ex-

cellent. The total soluble salts con-
tent, about 60 parts per million, is
one -third as high as surface flow in
nearby streams, and the hardness is
correspondingly low. Following chlor-
ination, the water passed all Public
Health Service tests.

Rainfall collection provides a feas-
ible method of supplying domestic
water in isolated areas where ground-
water is unavailable or must be trans-
ported a long distance. Water cost is
considerably higher than city rates
but less than the cost of hauling water.
Of the two collecting surfaces tested,
the asphalt- paper -gravel combination
is best suited for the Southern Arizona
climate. A moderate maintenance
program will assure maximum collec-
tion efficiency.

FIGURE 2 - Laying asphalt- paper - gravel collecting surface.

FIGURE 3 - Collecting surface (shown in Fig. 2, above) after five years of service.

.

Land -Grant Colleges

Peace Corps Leaders

Although they represent less than
five percent of the nation's more than
2,100 colleges and universities and en-
roll less than 30 percent of all stu-
dents, the 97 institutions in the Associ-
ation of State Universities and Land -
Grant Colleges supply 42.9 percent of
all Peace Corps volunteers.

Peace Corp figures show that of 17,-
129 volunteers who were overseas or
had completed two years of service
last fall, 7,340 were from the state and
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Land -Grant institutions.
Seven universities supplied more

than 250 volunteers each: University
of California 982, University of Wis-
consin 345, University of Minnesota
278, University of Colorado 273, State
University of New York 268, Uni-
versity of Michigan 263 and Uni-
versity of Washington 253.

Next in order, among those with
100 or more Peace Corps volunteers,
are University of Illinois 242, Michi-
gan State 215, Cornell 154, University
of Oregon 146, Penn State 144, Ohio
State 140, University of Texas 130,
Indiana University 124, University of
Iowa 116, University of Maryland 111,
University of Arizona 103 and PurdueJ

100.

Hillman Named to LBJ's
Food -Fiber Commission

Dr. Jimmye S. Hillman of The Uni-
versity of Arizona is a member of
President Johnson's National Advisory
Commission on Food and Fiber.

Dr. Hillman heads the Department
of Agricultural Economics in the U of
A College of Agriculture, where he
has served the past 15 years. Recent-
ly, he was elected a member of the
Tucson District 1 School Board.

Of the commission, President John-
son said, "I am placing on the Com-
mission Americans of broad experi-
ence and great talent. These men
will construct the most thorough study
ever conducted of the effects of our
agricultural policies on the perform-
ance of our economy and on our
foreign relations."

The commission will undertake to
review, in terms of the national in-
terest, the welfare of our rural Ameri-
cans and the well -being of our farm-
ers, the needs of our workers, and
the interests of our consumers.

The specific task of Dr. Hillman
will be to study the problems and
make recommendations concerning
( 1 ) agricultural trade and economic
policies and ( 2 ) the role of agricul-
ture in world economic development.

"We are extremely pleased that a
member of our faculty has received
this national recognition," said U of A
President Richard A. Harvill.



By Henry Tucker

The next major change in the
cattle industry will not be as the
result of a better breeding sys-
tem, a new feed ingredient, or
an improvement in the grading
and marketing system - it will
be the use of the computer as a
basic management tool in every

of cattle production.

The future has already been brought
closer by a few cattle feeders who
have automated their record keeping.
The real advances, come, however,
when operators realize that the basic
information system can be greatly ex-
panded to cover a whole host of prob-
lem areas that never could be han-
dled adequately, prior to the intro-
duction of the computer.

It is easy to imagine a computerized
bookkeeping system, but imagine the
total control that could be achieved
if every operation in a feed lot, from
the purchase of feeder cattle and feed
to the final marketing, was recorded
and integrated by a computer. A lin-
ear programming system, for example,
that gives the blend of feed ingredi-
ents that will meet the nutritive re-
quirements, based on today's feed
costs, can be handled by a computer
that will also set the controls to auger
in the proper amounts of feed into
the mill, mix the feed, load the trucks
with the correct amount of each type
of feed to a given group of pens,
record the amounts, including costs,
and issue a ticket to the driver to show
the shortest route to take to deliver
the feed to the listed pens of cattle.

Cost Record on Everything
The updated record on each lot

of cattle will show the cost to date
for feed, labor, cattle, overhead, etc.,
the expected gains to date based on
source, type, age, sex, etc. of the ani-
mals, and date on which the lot can
be expected to reach a desired market
weight. This same computer will keep
track of the empty pens, death losses,
feed inventories, mill operating costs,
payroll, market prices, sales taxes,
and still have space and time to handle
special problems that may interest the
management.

Every operator wonders whether

Dr. Tucker, formerly statistician in this
college, is now with the Systems Engineer-
ing division of the College of Engineering
on this campus. He recently left for a
year's sabbatical, teaching in Mexico City.

he should buy feed and hold against
price rises, cut inventories to a mini-
mum, or what schedule of deliveries
would be best for his operation. A
modern computer, which can do sev-
eral thousand operations per second,
can calculate what a dozen different
alternative plans would yield in dol-
lars, based on a given set of prices,
and enable management to explore
different methods of amortization, de-
preciation, tax accounting, etc. with-
out ever involving anything more than
a few minutes of computer time.

Chance to Check Alternatives
If a city is growing, a highway is

planned, a zoning law is changed, the
cost of borrowing goes up, a new feed
staff is introduced or there is a short-
age of feeder cattle, what should one
do? Asks the computer and check
out the answers. Will 500 pound
Okies from Texas do as well in the
summer as 600 pound Herefords from
Mexico? Just check the computer
and you can see what the record has
been in the past.

The computer won't stop at the feed
lot, either. A record of source of ani-
mals by ranch, sire, dam, etc. can
lead to finding the source of better
management and breeding operation
from the viewpoint of the cattle feed-
er. The same sort of information can
help the rancher cull poor breeding
stock, so he can get top prices for his

calves for feedlots. Which traits are
really carried from the sire and which
are primarily a function of manage-
ment? The data from a thousand
herds of a thousand head of breeding
stock can be stored in the massive
memory of a computer for reference
and all recalled in any combination
desired, just at the push of a few
buttons.

The most fantastic part of the story
is that the rancher or feedlot opera-
tor need not own a computer or even
know how to write the instructions
to do the job. Modern day computers
can be linked by telephone to any
point in the country ( as is done by
airline systems ) a n d professionally
trained programmers do the work to
prepare the computer for the job
ahead. The computer, at a central
city, has all the programs stored in a
protected position of its memory, and
on call via a teletype, data -phone or
typewriter system, carries out the de-
sired operation, transmits the results
to the sender and then starts on some
other work. The user is charged only
for the seconds or minutes actually
used, thereby cutting the cost to a
fraction of the total cost of the corn -
puter.

Printed copies of large reports,
periodic statements, tax returns, etc.

(Continued on Next Page)
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1966 - 1967 Arizona Maid of Cotton
New Maid of Cotton for Arizona, succeeding Pam Arle, is Miss Connie

Diane Fletcher of Phoenix. The 19- year -old daughter of Mr. and Mrs. Robert
L. Fletcher is a sophomore at SMU at Dallas, working on her major of speech
therapy. Her father is a Peoria cotton farmer and a director of the Arizona
Cotton Growers Assn.

Connie was chosen from 15 finalists in the third annual contest May 7.
She will represent Arizona in the national Maid of Cotton contests in December.
She also reigns during the year as Arizona's good will ambassadress of this
state's great cotton industry.

(Continued from Previous Page)
would be made out automatically so
the customer doesn't have to remem-
ber the small details. The computer
has a built -in clock and calendar too.

Industrywide Efficiency
There is, of course, initial cost to

planning and initiating such a pro-
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gram and it won't happen overnight.
But if you spread the total cost over
33 billion pounds of meat consumed
each year in the U.S., and then sub-
tract the savings due to greater effi-
ciency of operation, it is evident that
we will hear a great deal about com-
puters in the cattle industry in the
coming years. In fact, we'll look back
one day and wonder how we ever got
along without them in the first place.

Cochise County
KAWT, Douglas 6:15 a.m.

Mon. through Fri.
12:20 p.m. Monday through
Friday

KHIL, Willcox Mon. thru
Fri., 6:05 a.m.

Coconino County
KCLS, Flagstaff Tues. and

Thurs., 8:45 a.m.
KCLS, Flagstaff (Home Agent)- Wed., 10:15 a.m.

Gila County
KIKO, Globe -Miami

Monday, 12:45 p.m.
Graham County

KATO, Safford -Sat., 9:30 a.m.
Mon. thru Fri., 12:45 p.m.
(daily)

Maricopa County
KTAR, Phoenix -Mon. thru Fri.,

5:55 a.m.
KOY, Phoenix -Tues. thru Sat.,

5:40 a.m.
KOY, Phoenix -Sunday Garden

Club of The Air, 8:35 a.m.
KPHO, Phoenix -Mon., Cotton

Report, 12:40 p.m.
KPHO, Phoenix -Thurs., Dairy

and Livestock Report, 12:40
p.m.

KUPD, Phoenix -Mon. thru Fri.,
5:30 a.m. and 12:30 p.m.

Mohave County
KAAA, Kingman - Mon., 9:06

a.m. ( Extension Home Econ-
omist)

Navajo County
KDJI, Holbrook - Tues., 1:00

p.m. -1:15 p.m.
KINO, Winslow - Sat., 12:15-

12:30 p.m.
Pinal County

KPIN, Case Grande -Mon. thru
Sat., 6:55 a.m.; Mon and Fri.,
9:30 a.m.; Tues., Thurs. 11:30
a.m. on Monday and Wednes-
day and Sat., 12 :20 p.m.

Yavapai County
KYCA, Prescott - Mon., Wed.,

Thurs. and Fri., 3:45 p.m.
KNOT, Prescott - Mon., Wed.

and Fri., 6:25 a.m.
KVIO, Cottonwood Mon. and

Fri., 8:15 a.m.
Yuma County

KVOY, Yuma - Mon. thru Fri.,
5:45 a.m.

KYUM, Yuma Tues., Thurs.
and Sat., 6:25 a.m.

KYUM, Yuma Saturday, 4 -H
Program, 10:05 a.m.
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FIGURE 1 - Trends in Prices for Arizona
Fresh Grapefruit and U. S. Consumption
of Grapefruit, 1947 -48 to 1964 -65 Seasons.

By Robert A. Young

and William Hunt

Although grapefruit has for many
years been the largest volume citrus
crop produced in Arizona, this state
is not particularly important in the
national grapefruit picture. Arizona
fresh grapefruit production has com-
prised an average of somewhat over
five percent of total United States
production over the past two decades,
as compared with 72, 16 and 6 per-
cent for Florida, California, and
Texas, respectively.

We have made a study examining
some of the factors influencing con-
sumption and price of grapefruit in
Arizona and the United States. ( Since
processing is only a residual outlet for
Arizona grapefruit, this discussion will
deal primarily with fresh grapefruit. )

Long-Term Trends
The grapefruit industry in the

United States, after reaching a peak
in consumption in the mid- 1940s, has
been experiencing a declining de-
mand. Consumption of grapefruit in
all uses has changed from an average
of 25.6 pounds per capita in the three
seasons beginning 1946 -67 to 13.7
pounds per capita in the three seasons
ending with 1964 -65 ( See Figure 1 ) .

The latter figure represents only about
54 percent of the consumption in the
earlier period.

Total production of grapefruit also
has declined, although the percentage
change is smaller because of increased
population. Prices, excepting in years
of relatively short supply, have not
shown the strong upward trend ex-
hibited by most other commodities in
the past two decades ( See Figure 1 ) .

Several hypotheses might be ad-
vanced to explain the downward
trends in per capita fresh grapefruit
consumption. First, some staple com-
modities ( such as potatoes, flour, or
beans ) are consumed less as the popu-
lation's income increases to levels
which permit the substitution of more
preferred foods. Grapefruit does not
seem to fit in this category.

Why the Decline
Another suggestion is that substi-

tute commodities were in heavy sup-
ply over the period in question, and

The authors are Assistant Professor and
former Research Assistant, respectively, in
the Department cf Agricultural Economics.

the resulting low prices for these sub-
stitutes attracted purchasing power
away from grapefruit. Our statistical
analysis explicitly tested this hypothe-
sis for fresh oranges, but the results
do not support the substitution of
oranges as an explanation of declining
grapefruit consumption. Furthermore,
the trend in consumption for all fresh
fruits is down, which also fails to lend
support to this particular hypothesis.

A third hypothesis would have it
that processed grapefruit products
( juice, segments, etc. ) were being sub-
stituted for the fresh product. Exami-
nation of Figure 1 shows that pro-
cessed grapefruit consumption has de-
clined even more in the past 20 years
than has consumption of the fresh
product.

Human Choices Change
A final hypothesis, and one for

which no solid contrary evidence
exists, is that the tastes and prefer-
ences of consumers are changing away
from grapefruit products. ( Recent
studies have shown that fewer per-
sons are eating breakfast, and since
grapefruit is usually eaten at that
meal, this might explain part of the
change. )

As a consequence of shifting pref-
erences, consumers are willing to pur-
chase less grapefruit at a given price,
( or wish to pay less for a given sup-
ply ) than they were previously. There -
fore, while there are continuing in-
creases in costs of producing and mar-
keting grapefruit, prices of grapefruit
products have not been able to move
upward as rapidly.

Year -to -Year Changes
Aside from the long -term changes

discussed here, the price of Arizona
grapefruit can fluctuate considerably
between years. This is primarily due
to changes in supplies, although quali-
ty of the product often has an influ-
ence. Our statistical analysis indicates
that the important factors in year -to-
year price changes are the production
per capita of grapefruit in other states,
principally Florida, and to a lesser
extent, production in Arizona.

The graph in Figure 2 shows the ex-
pected net effect of various possible
levels of non -Arizona grapefruit sup-
plies on the average F.O.B. price
( price received at packing house
aboard carrier ) of Arizona fresh
grapefruit. It shows that favorable
F.O.B. prices for grapefruit are likely
only when per capita supplies of non -
Arizona fresh grapefruit are less than
about eight pounds, or lower than has
been typical. ( F.O.B. prices have

(Continued on Next Page)
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averaged about $1.50 more per packed
box than have on -tree prices or re-
turns to farmers. )

The demand for fresh grapefruit at
the orchard level, in common with
many other agricultural commodities,
is such that its price is quite respon-
sive to changes in quantity produced.
A relatively short crop, such as occurs
in years of freezes in other producing
areas, can result in price increases
which are proportionately larger than
the change in supply. Thus it is possi-
ble to have a larger total income to
producers in years of short crops than
in those years when the crop is large.

Outlook for Future Prices
In light of recent trends, it is not

expected that either a major reversal
of the trend in consumer tastes, or a
major decline in per capita supplies
( barring changes due to unpredictable
factors such as weather ) will be forth-
coming to lead to prices any more
favorable than in the recent past.
Grapefruit production in Arizona has,
in fact, been forecast to be up some-
what by 1968 in comparison with
recent years, based on the age distri-
bution of groves presently established.

However, since the key factor in
determining the level of returns for
Arizona grapefruit is the supply from
other areas, this increase is not ex-
pected to have a significant influence
on Arizona prices. No certain knowl-
edge is available to us at present con-
cerning the rate of grove establish-
ment in other producing areas, but it
is safe to conclude that any significant
increases in output would have un-
favorable repercussions on the price
of Arizona fresh grapefruit.

If you've already filled out and
returned the green postal card,
giving your name, address AND
ZIP CODE NUMBER, we thank
you very much. If you have not
done so yet, we urge you to do
so now. After the cut -off date,
all addresses without the zip
code number will be dropped
from our mailing list.
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ABOVE - "Now, let me see . . ."

BELOW - Kids go for bugs.
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TOP - People of all ages like scientific gadgetry.
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CENTER - Drooling "Oh's" and "Ah's" greeted the citrus display.

BOTTOM - Visitors crowded our lobby all day long.



ABOVE - This productive old girl had
to park outside.

Spring "Visitors' Day" means
open house on this campus, when
classrooms, laboratories, displays,
exhibits a n d accomplishments
are all on view for public scruti-
ny and enjoyment.

We, in the College of Agricul-
ture, attract our share - and
thoroughly enjoy the experience.
Under leadership of Director
Metcalfe each department had
its own display within or outside
the agricultural buildings.

BELOW -A nervous day for a mother
of three.
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ABOVE - Good seed is basis of success with crops.

CENTER -A veteran agricultural engineer checks on his department's display.

BOTTOM - "Hey, I wonder how this thing works."
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Brazil, by far the largest country in South America, has about the same area

as continental United States exclusive of Alaska. For twenty -eight hundred miles

from east to west and 2,500 miles from north to south, Brazil dominates the conti-
nent, both in area and politically.

Stretching as it does from 5 degrees north of the Equator near the mouth of
the Amazon to 35 degrees south latitude, climate, vegetation, people and their
attitudes, and the effects these have had on development of the country are literal-
ly almost as different as day is from night.

CIünciIe and SeIs u Ñoìi&easle#ut &a4

By R. R. Humphrey

Individual initiative, use of natural resources, in-
dustrialization and urban development increase rather
consistently from north to south. The reasons for this
are many and, in part because of their interactions,
complex.

I shall report solely on the area where I worked the
past two years, the so- called arid northeast. Essentially
ever since the first white men - the Portuguese land-
ed and attempted to exploit northeast Brazil, this land
of brush, shallow soils and recurrent droughts has been
a burden to the rest of the country.

It has been easy in the past to ignore the plight
and the needs of the Northeast. Roads were and still
are far between, often impassable during the long rainy
season, and rough and dusty the rest of the year. Tele-
phone communication has been - and still is lack-
ing or too poor to be of much value. Telegraph service
is little better. Air travel today has eased the situation
but commercial lines reach only the principal cities
and the cost of plane fares places this means of travel
beyond the reach of all except an extremely small
minority.

Large As 4 U.S. States
Brazil's Northeast includes parts or all of 8 states:

Piaui, Ceará, Rio Grande do Norte, Paraiba, Pernam-
buco, Alagoas, Sergipe, and Bahia. Its 422,000 square
miles, larger than Arizona, Colorado, New Mexico and
Wyoming combined, account for slightly more than 14
percent of the entire country's area.

Although the topography is not flat in the sense of
our western plains, it is essentially a region of few
mountains or hills, yet with a distinct drainage pattern,
and enough differences in elevation to assure fairly rapid
runoff. Most of the mountain masses are small and

Dr. Humphrey, professor of range management in this col-
lege for nearly 20 years, has just returned after a two -year stint
with the AID team of University of Arizona Agricultural scientists
in Brazil, attached to the University of Ceará, at Fortaleza. The
remarks above are excerpts from an address before a regional
meeting of scientists at Las Cruces, New Mexico.

do not rise much above 1000 meters.
Except for these occasional mountains there is too

little difference in elevation to modify the climate and
consequent plant growth appreciably. Other factors,
however, affect precipitation and relative humidity, re-
sulting in readily distinguishable zonal differences in the
vegetation.

Precipitation Variable
The climate of the entire area except a coastal fringe

can perhaps best be described as dry tropical. Although
total annual precipitation far exceeds that of our own
Southwest, Northeast Brazil has a well- earned reputation
for aridity and drought. Mean annual precipitation
varies from about 12 to 63 inches. This latter figure was
recorded at mountain -top stations and is not typical of
most of the region. The general range is between 24
and 39 inches. Precipitation always falls as warm rains;
snow is unknown.

Two kinds of drought plague the region: annual
and periodic. The typical annual precipitation pattern
is one of about six months of rain and six months of
drought. The usual rainy season lasts from January
through June, the dry season from July into or through
December. Although there is little temperature change
throughout the year, the rainy season is commonly called
"winter" and the dry season "summer."

At indeterminate intervals of perhaps 5 to 10 or
more years, there may be periods of two to three years
with little rain even during the normally wet season.
These periodic droughts have literally been man and
animal killers and are the principal reason why the
Northeast is known as a region of devastating droughts.
The annual dry season is expected, and human activities
are geared to it. The periodic droughts, being un-
predictable, are usually countered simply by moving
out. These periodic migrations have long been noted
in historical accounts of the region.

Constant Comfortable Breezes
Although the Northeast has an unsavory reputation

because of its droughts, it should be as well known,
(Continued on Next Page)
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Built With Head, Heart, Hands and Health

On a mountainside near the little mining town of Harshaw, in Santa
Cruz County, recently appeared this 4 -H emblem of white -painted rocks.
This is a symbol of a new 4 -H club, its 16 members almost all Spanish-
American youngsters of that community.

In the photo are three of the Harshaw 4 -H club's members, Adriana
de la Ossa, Alvino Ma/alco and Fernando de la Ossa. An old Forest Service
building - at first condemned but now being refurbished is clubhouse
for the group, and the Elgin 4 -H club has given the Harshaw group a new
4 -H flag, gavel, club banner and other necessities.

Research Cuts Cost
Of Beef Production

Research has cut feed costs of pro-
ducing 400 pounds of gain in a beef
animal as much as $13.86 in the past
11 years, say University of Arizona
scientists.

UA's Dr. Bruce Taylor and Dr.
W. H. Hale, Arizona Agricultural Ex-
periment Station, report that "modern,
1965 rations produced 31 percent
more gain on 21 percent less feed
than did a 1954 ration having the
same concentrate level."

The improved rations, they said,
saved $3.42 in producing 100 pounds
of gain over their counterpart.

"This emphasizes the tremendous
nutritional advances of the past 11
years. The reduction in feed require-
ments of 156 pounds of feed per 100
pounds of gain is remarkable, and the
improvement in knowledge of nutri-
tion in this 11 -year period no doubt
exceeds that of any previous 50-year
period in the cattle feeding history,"
said Dr. Taylor.

You may not think so when you
look at your meat bill, but such re-
search as this does help consumers,
indirectly, to get the best possible
meat buys under the circumstances,
said the UA animal researcher.

"It is an inescapable fact of life that
the price consumers pay must include
the cost of production. And if that
production cost is lowered, it will
surely be reflected eventually in the
retail price," he said.

(Continued from Previous Page)
though favorably, for its mild climate. The approxi-
mate thousand -mile coastline is controlled year -long by
the almost continuous trade winds. While these keep
the humidity at a fairly high level near the coast, they
are also responsible for an equable and comfortable
temperature that rarely drops below 75° F. or goes
above 85 °. These "winds," while essentially never
ceasing, are more correctly classified as breezes than as
winds. In the two years spent at Fortaleza, I never
saw a single day that was truly windy. Even the
temporary gusts during rainstorms do not have the
velocity of winds in our own Southwest.

Temperatures in the interior are somewhat higher
and relative humidity is lower than along the coast.
Precipitation is also less by about a third to one -half.

Along the coast and usually for a few miles inland
the soils are predominantly sandy, derived from aeolian
dune materials. Presumably because of high oxidation
rates, a dearth of fibrous -rooted plants and abundant
termites, these sands are extremely low in organic matter.

Inland the upland soils are variable in origin and
character but are derived largely from granites or more
recent basalts. In some places old metamorphic mater-
ials or relatively young sandstones and limestones form
the parent material. Except for local sandy areas the
interior soils have a high percentage of clays that are
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usually red and slightly acidic. Like the coastal sandy
soils, those of the interior upland are also typically low
in organic matter.

A rather small fraction of the Northeast has alluvial,
streambottom soil. The potential agricultural importance
of these areas far overshadows their relative area ( an
estimated 8% of the region) .

For the most part, the interior upland soils are shal-
low, typically ranging from a few inches to a few ( 2 -5 )
feet in depth. As a consequence, they soon become
saturated to bed rock during the rainy season, but do
not have the storage capacity to carry moisture through
the dry season. The direct, intense tropical sun, mod-
erately low humidity and constant air movement ag-
gravate the situation.

In contrast with the shallow upland soils, the al-
luvial bottomlands have a relatively deep fertile soil
with considerable humus. Extensive portions may be
periodically flooded during the rainy season, and dur-
ing the balance of the year may have soil moisture
within reach of deep- rooted grasses or available for
irrigation by pumping.

All available evidence indicates that most of the
soils are deficient, and often highly so, in nitrogen,
phosphorus, and potash. Although little is known about
minor element deficiencies, these also may be serious
in some localities. The sandy soils near the coast, in
particular, are subject to severe leaching and, conse-
quently, are particularly low in essential minerals.
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TWO ANNUAL SPRAYS
CONTROL MESQUITE

By S. Clark Martin and Donald E. Ward, Jr.

All mesquite control methods now in use require
periodic followup. Aerial spraying with 2,4,5 -T is no
exception, but results from the Santa Rita Experimen-
tal Range show that aerial spraying can be effective
enough and lasting enough to be profitable (Fig. 1) .

Our first effective aerial mesquite control project cost
$6.50 per acre for the two sprayings (in 1954 and
1955) . Increases in grass production repaid the cost
in three years. The job is now 12 years ad.

Mesquite regrowth on the area is
more conspicuous each year, as one
would expect. Grass yields are still
high, however, and it will be several
years before the mesquite stand is as
dense or grass production as low as
before spraying. We feel that we
have obtained practical mesquite con-
trol on this project, but one success

Contribution from the Forest Service, U.S.
Department of Agriculture, in cooperation
with The University of Arizona. Dr. Martin
and Mr. Ward are principal range scientist
and range research technician, respectively,
with the Rocky Mountain Forest and Range
Experiment Station, U.S. Forest Service.
The Santa Rita Experimental Range 25 miles
south of Tucson is an outdoor laboratory of
the Rocky Mountain Station.

does not insure similar results on
other areas or in other years. So, to
verify the reliability of the method,
we keep records on all of our aerial
mesquite control projects.

We have sprayed 40 acres or more
of mesquite on the Santa Rita Experi-
mental Range, south of Tucson, each
year since 1960. Five areas have
been sprayed twice with 2,4,5-T, a
year apart, by airplane or helicopter.
The spray mixture for an acre was
made up of:

2,4,5 -T Ester - I3 to I2 gallon (acid
equivalent basis)

Diesel oil - ? A gallon
Water - 31/3 gallons (enough to make

4 gallons of mixture)

FIGURE I - Dead mesquite tops and high
grass production four years after the first- of two aerial applications of
2,4,5 -T. (U. S. Forest Service Photo)

Done at Sensitive Time
Spraying was done when the mes-

quite was most susceptible, usually
around May 20. The best time to
spray mesquite is when the new leaves
are full -sized but not yet hard and
waxy, when twig elongation and
blooming have stopped, and when
the new mesquite beans are from 1/2
to 2 inches long. Timing is very im-
portant; it is better to spray a few
days late than to spray too early.

Results are presented for five areas
that were sprayed twice, an area that
was sprayed only in 1964, and another
that was sprayed only in 1965.

Results of spraying were observed
in the fall of 1965. The degree of
crown recovery was estimated to the
nearest 10 percent on 468 trees in
each area. Numbers of trees in each
recovery class and the average recov-
ery for all trees on each area were
then determined.

Two Sprayings Give Best Results
Average crown recovery for areas

that were sprayed twice varied from
8 to 18 percent ( Fig. 2) . On these
areas, trees with crown recovery of 70
percent or more made up 8 percent of
the 1960 -61 ( sprayed in 1960 and in
1961 ) stand, 6 percent of the 1961 -62
stand, and 2 percent of the 1962 -63
stand. The 1963 -64 and 1964 -65 treat-
ments had no trees in this class ( Fig.
3).

The gradual increase with time
elapsed since treatment in the number
of trees that were 70 percent recov-
ered by 1965 indicates a relatively
slow rate of regrowth from sprouts.
The percentages of trees in the 20 to
60 percent and the 0 to 10 percent
recovery classes, however, were not
clearly related to time since treatment
on the four oldest areas.

On these older, twice -sprayed areas,
26 percent of the trees showed from
20 to 60 percent recovery, and 70 per-
cent showed 10 percent recovery or
less.

Quick Recovery From Single
Spraying

A single spraying usually defoliates
the mesquite almost completely, and
recovery during the summer rainy

(Continued on Next Page)
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FIGURE 2 - Average crown recovery of
mesquite as observed in November, 1965.

(Continued from Previous Page)

season immediately following spray-
ing usually is not great. Results from
the area sprayed in 1965 are typical
( Figs. 2 and 3 ) . Average crown re-
covery on this area was 11 percent by
November 1965. None of the trees
observed showed as much as 70 per-
cent crown recovery, 21 percent
showed 20 to 60 percent recovery, and
recovery on 79 percent of the trees
was 10 percent or less.

This promising early response, how-
ever, does not mean that results of the
single spraying in 1965 are as good
as those obtained earlier by two
sprayings a year apart. Rather, these
are typical first -season results. For
verification we need only look at re-
sults from the area that was sprayed
in 1964 only ( Figs. 2 and 3 ) .

After the second growing season,
25 percent of the trees on this area
showed at least 70 percent recovery,
55 percent were in the 20 to 60 per-
cent recovery group, and only 20 per-
cent showed 10 percent recovery or
less. Average recovery of mesquite
on the 1964 area was 44 percent after
two growing seasons, or from 2.4 to
5.5 times greater than on areas that
were sprayed twice.

Spray Right - Spray Twice
Mesquite can be effectively con-

trolled by two aerial applications of
2,4,5 -T applied a year apart. The cost
is $3 to $5 per acre ( $1.50 to $2.50 per
spraying ) . Results from year to year
are consistent if the job is done prop-
erly and at the time of year when
mesquite is most susceptible. Single
I applications may look promising at
first, but mesquite recovers quickly
from a single spraying.
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FIGURE 3 - Relative numbers of trees in each of three crown recovery classes, as
observed in November, 1965.
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Douglas FFA Boy Gets

$1200 Scholarship

Cy Remington, 18 -year -old Future
Farmer from the Douglas FFA Chap-
ter, has been named to receive the
$1,200 Salt River Project Scholarship.
Cy has a grade average of 1.37 for his
four years of high school work.

He was chosen from a statewide
membership of over 2,000 Arizona
Future Farmers. Choice was based on
scholarship, school and community
service, FFA participation and lead-

ership. Cy is currently serving his
FFA Chapter as president, and is vice
president of the Gila Southern FFA
District.

Formal presentation of the scholar-
ship will be made during the State
FFA Leadership Conference at The
University of Arizona in August.

Cy is the son of Mr. and Mrs. Bill
Remington of Douglas. He plans to
use his scholarship at The University
of Arizona where he will major in Ag-
ricultural Economics. His vocational
agriculture instructor and FFA Ad-
viser is Frank Adams of Douglas High
School.
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By Edward L. Nigh Jr.

The importance of plant parasitic
nematodes in Arizona grape produc-
tion has been overlooked by many
growers. Seldom are problems con-
cerning poor fruit set, lowered fruit
quality and general decline of the vine
attributed to these small worm -like
organisms. Galls resulting from the
common root -knot nematodes are
easily detected and recognized.

However, damage from other spe-
cies of nematodes is not as easily dis-
tinguished. Only through examination
of roots and soil removed from a weak-
ened plant is it possible to ascertain
if species which penetrate deeply into
the tissue or feed externally are
present.

Grape roots having darkened -sunken
lesions, which lack feeder roots or
have a proliferation of small roots pro-
ducing a "hairy- root" appearance,
may well be suffering from such plant -
feeding nematodes. Growers who ex-
perience difficulty in maintaining
their vineyards, and who encounter
such symptoms, should suspect the
damage to be caused primarily by
nematodes. In such cases, soil and
root samples should be taken and an
analysis made by a competent plant
pathologist.

Types of Nematodes
Personnel of the Department of

Plant Pathology, in this college, as-
sisted by county agents throughout
the state, have been taking soil sam-
ples from Arizona vineyards for the
past two years. Such samples repre-
sent the principal grape -producing
areas and many small home plantings.
After proper processing of the sam-
ples, nematodes have been identified
and our knowledge about the occur-
rence of these pests on grapes has
been vastly increased.

All samples have yielded at least
one species of nematode known to be
parasitic on grapes, and it has not

Dr. Nigh is an Associate Professor in the
Department of Plant Pathology.

been uncommon to encounter as many
as five species which are known to
feed on grape roots. While the root -
knot nematodes ( Meloidogyne spp. )
was recovered from all major grape
areas, its severity was not as great as
had been anticipated. This was at-
tributed to the use of rootstocks re-
sistant to the species, to good sum-
mer fallowing and /or effective fumi-
gation with standard nematocides be-
fore the vines were set out.

One of the most consistent nema-
todes recovered has been the root -
lesion nematodes Pratylenchus spp.
More than one species has been found,
but each penetrates deeply into the
roots, causing the root surface to dark-
en. Lesions are produced which fol-
low the course of the nematodes feed-
ing. They are considered to cause
serious injury, but their major impor-
tance may be in combination with
fungi and bacteria which alone are
considered to be weak pathogens of
grape. There is no apparent resistance
to the nematode since they were en-
countered on roots of all grape varie-
ties grown commercially in the state.

External Nematodes
Nematodes which feed externally

have also been found in many vine-
yards. These parasites attack the plant
by inserting their spears into the roots
and injecting saliva into them. The
saliva consists of various enzymes
which break down the tissue and
makes it possible for the food to be
taken into the nematodes in a liquid
form.

The plant is able to survive when
a few nematodes are involved, but this
pest's ability to reproduce into popu-
lations numbering in the thousands
leaves the host plant with little de-
fense against such odds. Declining
vines and poor growth response to
fertilizers and irrigation result from
these attacks.

The pin nematodes Paratylen-
chus spp., stylet nematode T ylen-
chorhynchus spp., ring nematode,
Criconemoides spp., American dagger
nematode, Xiphanema americanum
and the needle nematode, Longidorus
elongatus are all external feeding spe-
cies recovered during the present sur-

vey. Neither the citrus nematode, Ty-
lenchulus semipenetrans, nor the dag-
ger nematode, Xiphinema index,
which cause diseases in California
grapes, have been identified in soil
samples from Arizona vineyards. This
should be good news to Arizona grow-
ers, since the latter species is a known
vector of the fan leaf virus of grapes.

Controlling Nematode Diseases
While use of rootstocks normally is

not recommended, presence of nema-
todes and phylloxera may warrant
their consideration. Where nematode -

infested vineyards are to be replanted
with grapes, rootstocks of the variety
Dogridge may be used with wine and
raisin varieties of grapes. It should be
planted in light, sandy soils, and has
good root -knot resistance. For table
grapes, rootstock of the Hybrid 1613
has been recommended. Harmony
( 1613 x Dogridge ) is a recent intro-
duction from the U. S. Department of
Agriculture Horticultural Field Sta-
tion, Fresno, Calif. It has shown great-
er resistance to root -knot nematodes
and phylloxera than its parents, and
is currently the recommended root-
stock.

The reaction of these rootstocks to
all nematode diseases unfortunately
is not known, but experience under
California conditions has demon-
strated that such vines grow and pro-
duce well in soils infested with mixed
populations of nematodes.

Chemical Control Effective
Chemical controls have been suc-

cessful in many cases when the nema-
tocides are applied correctly. In es-
tablished vineyards, 1,2- dibromo -3-
chloropropane ( DBCP) sold under
the trade names Nemagon or Fuma-
zone, may be side -dressed or applied
in the early spring or fall irrigation
water. For best results, DBCP should
be applied at the rate of two gallons
of active material per acre ( 34.4
pounds of active ingredient per acre) .

Sufficient water should be applied to
carry the material to the total root
system. Some growers have applied
half a gallon of active material per
acre each year with reasonable suc-
cess. However, such dosages on older,
well established vineyards may be in-
sufficient if soils tend to be loamy.

Growers should be cautioned to
buy vines only from reputable nurse-
rymen who will guarantee their stock
to be nematode free. Vines produced
on the ranch for local planting should
be propagated in nematode free soil.
Remember, roots on young vines are
more susceptible to nematode attack

(Continued on Next Page)

July- August Page 22



The nation's largest cactus is van-
ishing from parts of its Arizona range,
and botanists believe the often de-
spised coyote might help save it.

The Saguaros stand like lonely sen-
tinels overlooking the desert. They
are so spectacular and scientifically
interesting that President Hoover cre-
ated the Saguaro National Monument
near Tucson in 1933 for their protec-
tion.

Studies indicate that rodents are the
major enemy of young Saguaros, ac-
cording to the National Park Service.

In one test at the Monument, 1,600

(Continued from Previous Page)
than those of older vines, so all possi-
ble precaution should be taken to pre-
vent their becoming infested in the
nursery or immediately after being
transplanted to the field.

Investigations Continue
Although our information concern-

ing nematodes associated with Ari-
zona vineyards has advanced, surveys
are still in progress to broaden our
knowledge about the diseases they
cause in grapes. Investigations under
controlled greenhouse conditions seek
to establish the role of nematodes
alone and in complexes with other
pathogenic organisms. We are also
studying the efficiency of nematodes
as vectors of grape virus diseases.

As our information increases, it is
hoped that the Arizona grape indus-
try will benefit.
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plants were set out on the desert;
within two years all but 30 were
dead. Ground squirrels, wood rats,
rabbits, and other rodents killed them.
Wire cages placed around the plants
merely delayed death; the animals
tunneled under the wire to get at
water stored within them.

Park Service botanist Robert M.
Linn recently suggested the possibility
of reintroducing predators, such as
coyotes, the National Geographic So-
ciety says. But he warned that ecolo-
gists would have to determine whether
coyotes might harm domestic farm
animals in the area. Significantly,
Saguaros are reproducing much bet-
ter at Organ Pipe Cactus National
Monument in southwestern Arizona,
which has a sizable predator popula-
tion, than in the preserve set aside for
the large species.

Another problem is grazing by cat-
tle. The young cacti aren't devoured,
but they perish when cattle eat the
nurse plants that shade them.

Though the Saguaro may reach a
height of 50 feet, it grows very slowly
in its early years. The plant needs a
decade to reach the unimpressive
height of one inch. Growth later
speeds up, but a 30- year -old plant
may be no more than three or four
feet tall. A 75- year -old sapling meas-
ures perhaps 15 to 20 feet. Before
dying at 200 years or so, the Saguaro
may have grown as tall as a four -
story building and weigh 10 tons.

The plant is an engineering marvel,
especially adapted to its blazing hot

environment. It can live three years
without a drop of water.

Like other cacti, it has no leaves,
their function being assumed by the
tough, green stem covering. Spines
provide appreciable shade from the
desert sun and also discourage hungry
desert animals.

The stem is a cylindrical framework
of long vertical ribs fused at the base.
This skeleton supports the pulpy tis-
sue that stores water. During long
dry spells, the plant shrinks as it uses
up its water supply. When rain comes
again, the stem swells like an accor-
dion. Through its huge mat of roots,
spreading out just under the desert
surface, the plant may absorb a ton
of rainwater at one time.

Sometimes t h e thirsty Saguaro
drinks so much that it splits open. It
is the water supply, rather than the
plant itself, that primarily attracts
rodents.

The Saguaro blossom is the state
flower of Arizona; the cactus grows in
no other state but California. Each
spring buds appear in crowded clus-
ters at the tip of each arm. The waxy
white blossoms bloom for a night only,
closing by forenoon.

Egg- shaped fruits mature in June
and July. On ripening, the fruits split
open, revealing juicy red pulp with
tiny black seeds. Pima and Papago
Indians still harvest the fruits. The
plant was so important to the Papagos'
economy that they designated Saguaro
harvest time as the start of the year.

NEW WRINKLE IN PLANTS
A natural chemical in plants that makes

them "grow old" faster has been isolated
and identified by United States Department
of Agriculture researchers. If this hormone -
like substance can be synthesized, it may
someday be used to defoliate plants in any
stage of growth and in any weather, thin
fruit at blossom stage, and eliminate after -
harvest growth of perennial crops such as
cotton. It might also be used to delay flow-
ering or to keep buds dormant to escape
winter damage.

SOYBEAN IN MANY ROLES
Many people wouldn't recognize a soy-

bean if they saw it -but this farm product
appears frequently in the everyday life of
nearly everyone. Soybean oil, for example,
is an ingredient in mayonnaise, margarine,
candies, frozen desserts, sandwich spreads,
salad and cooking oils, and high -protein low
fat liquid diet foods. Soybean oil goes into
many non -food items - soaps, shaving
creams, paints, varnishes, lacquers, pharma-
ceuticals and vitamins, leather dressings and
linoleum.
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YOUR HEART AND "RISK" FACTORS

By B. E. Gunning and W. F. McCaughey

Development of nutritional research
in the School of Home Economics has
had a history of progress and expan-
sion under the direction of Dr. Ethel
M. Thompson, professor emeritus. As
a result of her endeavors, the area of
lipid ( fat ) metabolism has shown
great strides. Dr. Thompson designed
and developed projects utilizing both
human and animal species.

In nutritional studies it is impera-
tive that both of these species and
the techniques applicable to each be
evaluated. The human because of
his personal health and consumer ap-
plication of research findings to the
human himself. In relation to the
human, it is not feasible to apply all
techniques but only the final prin-
ciples derived from the animal studies.
Human participation offers resolution
of problems concerning food intake,
general physical characteristics as re-

Dr. Gunning is associate professor of nu-
trition, School of Home Economics and Dr.
McCaughey is professor of biochemistry and
nutrition, Department of Agricultural Bio-
chemistry.

lated to health, and blood analysis
data. Any procedures involving fur-
ther complications are directed to the
animal study level, or are those con-
sidered beneficial to the immediate
needs of the individual. Often those
techniques provide no immediate gen-
eral application.

Where Factors Are Similar
The animal can be utilized to re-

solve problems related to functions
that bear identity to individual organs,
life span, more precise genetic involve-
ment and growth under a system of
more rigid control than is possible
with man.

We often ask why more long term,
large population efforts are not put
forth to evaluate man himself. This is
a difficult undertaking for an investi-
gator if one considers the final results.
There are few scientific researchers
who are psychologically oriented to
start a career with a group when the
investigator knows from the begin-
ning that he cannot see this group be
completely evaluated during his life
span.

USING A CHICKEN in laboratory re-
search are Richard D. Hendershott, assist-

ant in Poultry Science, at left,
and Dr. Gunning, right. Research animals
are carefully cared for and never mis-
treated.

Therefore, the value of the animal is
of extreme importance in that several
generations can be observed in a short
period, large numbers can be includ-
ed, and very precise control of food
intake, temperature and other factors
can be evaluated. Likewise, a scien-
tist has much better control over the
animal subjects, their behavior and
activity, than is possible with humans.

These factors all bear relationship
to the vast amount of work applying
to the current concepts of lipid me-
tabolism and "risk" factors involved.

Lipid Research Truly Vital
The field of lipid research has great

impact not only on Arizona but for
the entire world population. In man
this ultimately associates itself with
the problems of heart disease and its
prevention. The 1963 census of U.S.
deaths from all causes gives the spec-
tacular figure of 54.1 percent attribu-
ted to cardiovascular diseases ( those
involving the heart and the flow of
blood through the body).

Through years of research investi-
gation we find certain "risk" factors
related to cardiovascular diseases.
These include heredity, sex, weight,
cigarette smoking, high blood pres-
sure, physical activity, emotional
stress, personality patterns and nutri-
tion. Although nutrition is the most
important to some of us, the other fac-
tors warrant some comment. Hered-
ity is difficult to control, but problems
resulting from inborn errors if prop-
erly diagnosed and managed are not
as serious as previously thought. Sex
appears to have a tremendous influ-
ence as related to the development of
cardiovascular diseases.

White men between 30 and 49 are
6.5 times more susceptible to cardio-
vascular disease than their female
counterpart. By age 80 the incidence
is very close. Cigarette smoking has
been implicated as a very high, con-
trollable "risk" factor, although some
investigators suggest the cigarette
smoker leads a more stressful life than
the non -smoker. The cause may be
emotional, rather than actual com-
ponent of the cigarette itself.

Too Heavy a Load
Excessive body weight, probably the

highest incident state of malnutrition
( bad nutrition ) existing in the U.S.{
population, is important. The exact

(Continued on Next Page)
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meaning of elevated blood pressure is
not completely defined, although we
do not tend to accept an increased
heart work load, as well as a higher
incidence of diabetes and other me-
tabolic disorders, to be factors which
increase cardiovascular disease risk.

Several theories have been put
forth as to the exact role of high blood
pressure, but no precise single effect
has been demonstrated to date. Physi-
cal activity may be related to stress,
relative body mass distribution ( fat
vs. muscle ), and total circulation paths
available for blood distribution.

Emotional Stress Is Factor
Emotional stress is probably related

to personality patterns, and the in-
crease in incidence of heart disease
due to stress may be more highly asso-
ciated with the individual response
and management of the stress than
with the stress itself. If this is true,
then the "risk" factor would be more
highly correlated with the personality
pattern than with the stress applied.
This may help to explain the high in-
cidence of the disease in the male who
works himself into a position requir-
ing deadlines, aggressiveness and a
display of competition and ambition.

Last, but certainly not least impor-
tant, is the diet and its role, which is
more intimately the concern of the
nutrition research program in the
school of Home Economics and Agri-
cultural Biochemistry. The Ameri-

can Medical Association has suggest-
ed that food intake be modified to re-
duce the level of circulating fats
( cholesterol } . There is also a cur-
rent interest in the circulating level of
triglycerides. The three major areas
of concern are:

(1) Influence of dietary cholestrol,
with the suggestion it be reduced
within reason.

(2) Concern for the intake of unsatu-
rated fats (those which are liquid
at room temperature), and that
the intake be increased.

(3) Consideration of the total fat in-
take.

Item three is currently a subject of
great controversy as to whether the
benefits will be derived from a reduc-
tion in total quantity or possibly even
an increase, which may well be re-
lated to the balance of other nutrients.
For example, if one maintains a nor-
mal intake of approximately 40 per-
cent calories as fat, he may well main-
tain this level at the expense of sugar
which is now implicated in the cardio-
vascular disease problem. If he low-
ers his fat intake, then a vast area of
carbohydrate response activity de-
velops as a result of his compensating
through an increased intake of total
calories.

A portion of the current work in
Home Economics is designed to con-
tribute answers to these problems.

A second article will appear in the
next issue of PROGRESSIVE AGRICULTURE
IN ARIZONA, discussing the nutrition
research problems as undertaken by
the graduate students.

Steve Fazio
Hort. Head

STEVE FAZIO

He's so youthful appearing you
don't realize that he has been on the
Horticulture Department staff for 25
years - quarter of a century. What
you are aware of is the fact that Prof.
Steve Fazio is one of the nicest, most
gracious people on this campus, one
of the most patient and understand-
ing - and understandable class-
room teachers, a man who knows and
can describe lucidly the subject mat-
ter with which he deals.

All of this, of course, is leading up
to the fact that Prof. Steve Fazio is
now head of the Horticulture De-
partment, as announced recently.

Steve has been on this campus a
long time, having received his B.S.
and M.S. degrees here before joining
the department's staff in 1942. He
had been acting department head for
several months prior to appointment
as permanent head.

VARIOUS PANELS, dials and gadgets
make up the intricate instrumentation

which scientists - in this case
Dr. Gunning and Dr. McCaughey - use
in research aimed at better human health.
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By G. D. Butler, Jr.

The role of predaceous insects
in the reduction of populations
of pest insects is difficult to
evaluate. Laboratory studies
were carried out last summer to
evaluate the potential effective-
ness of some of the common
predators in destruction of boll-
worm eggs.

One measurement of the relative
effectiveness of predators against boll-
worms is the number of bollworm eggs
that an individual predator can con-
sume in 24 hours. Some 30,500 boll -
bollworm eggs were fed to 19 species
of insect predators, with 1050 daily
feeding records made. The eggs were
glued on pieces of fresh green beans
with egg albumen in groups of 10,
25, 50, and 100 eggs. Individual
beans with eggs were placed in petri
dishes and a single predator intro-
duced. After 24 hours, the number
of missing and injured eggs was de-
termined. A summary of the relative
effectiveness of the adults of several
species of predators is given in Table
1.

Older Insects Eat More
Studies were also made with sev-

eral predator species at different
stages of their development. We
learned that the number of eggs con-
sumed in 24 hours generally increased

Dr. Butler is an associate professor in the
Department of Entomology.

as the insects increased in age. An
example of this difference in consump-
tion with age is shown in Table 2 for
the damsel bug ( Nabis f erus) and a
big -eyed bug ( Geocoris punctipes) .

Another factor important in assess-
ing the relative effectiveness of vari-
ous predators in the field is the num-
bers that are present. One way to
measure insect populations in cotton
is with a vacuum insect net. On July
9, 1965, samples from 1000 feet of cot-
ton row were collected from each of
five commercial cotton fields in the
Tucson area, and the number of the
various insect predators determined.
The number of the more abundant in-

CLOSEUP OF a black flea- hopper, above,
feeding on a bollworm egg. This insect is
very desirable for biological control uses
in Peru. In the bottom photo a lacewing
larva has discovered the choice bollworm
egg dinner placed on the "dining room
table" of green bean.

Table 1. Average Number of Bollworm Eggs Consumed Per Individual
Beneficial Insect in 24 Hours.

Predator Species

Lacewing larva, 3rd stage
A big -eyed bug
Damsel bug
Collops beetle
A big -eyed bug
Convergent lady beetle
Minute pirate bug
Black fleahopper
Notoxus beetle

Number of Mean No.
Individuals Eggs

Consumed
Chrysopa carnea
Geocoris punctipes
Nabis ferus
Collops vittattus
Geocoris pallen
Hippodamia convergeas
Onus tr1.Sticl)loi'
Spanogonicus albo f asciatus
Notoxus calcaratus

104
45
46
26
4

21
50
72
33

44.1
36.2
29.0
26.8
26.0
17.9
8.5
8.2
6.0

TOP PHOTO shows a big -eyed bug feed-
ing on a bollworm egg which has been
glued to a green bean. Note how eggs are
placed along the bean. Second photo is
an extreme enlargement -close up, show-
ing the big -eyed bug actually piercing the
bollworm egg, preparatory to feeding.

sect predators collected in each field
is given in Table 3. Populations of
the different species varied from field
to field, as Field B had the most
Notoxus, Nabis, and Orius, field D
had the most Collops and Field A

(Continued on Next Page)

Table 2. Average Number of Boll-
worm Eggs Consumed by
Two Individual Predators
in 24 Hours, by Different
Stages of Age of Preda-
tor.

Predator
and

Stage

No.
I ndi-
vid-
uals

Big -eyed bug
Geocoris punctipes

1st instar
2nd instar
3rd instar
4th instar
adult

Damsel bug
Nabis f Brus
1st instar
2nd instar
3rd instar
4th instar
5th instar
adult

16
6

15
12
45

43
20
29
18
13
46

Mean No.
Eggs
Con-

sumed

3.0
2.7
2.9
7.5

36.2

4.4
5.5

10.8
14.1
12.0
29.0
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had the most Geocoris.
Eggs X Bugs Equals ? ??

A type of mathematical exercise
based on information just given is to
multiply the number of eggs eaten in
24 hours by the number of predators
present. This theoretical number of
eggs consumed in 24 hours by the
different predators is also given in
Table 3.

With these calculations, a big -eyed
bug ( G. pallens) appears to be the
most important predator. Notoxus
beetles, which have never been re-
ported to be predaceous, appear to
be potentially very important. Sim-
ilarly, the black fleahopper appears to
be potentially as important as the
well -known predator, minute pirate
bug. With these calculations, one
field has potentially four times as
much predation as two other fields.

Many additional studies are needed.
Bollworm eggs are not laid in masses
but are scattered singly over the tops
of the plants, so an evaluation of the
searching capacity of the predators is
important. Also, studies are needed
on the relative effectiveness of various
species against the larval stages of

e bollworm, and their preference for
bollworms in the presence of other
prey. Also important is timing. Are
the predators present in sufficient
numbers when needed?

These evaluations need to be made
for other potential predators, such as
crab spiders which were more numer-
ous than any other predator in three
out of the five fields studied.

Thurber Bull Tops Gain -Test Sale

Table 3. Number of Predator Insects Collected in 1000 Feet of Cotton
Row With a Vacuum Insect Net, July 9, 1965, Tucson, Arizona,
and Theoretical Number of Bollworm Eggs They Might Con-
sume in 24 Hours.

Predator

Theoretical
Average No. Eggs

Consumed by
Field Field Field Field Field Each Predator

A B C D E For All Fields
Geocoris pallens 390 142 137
Collops vittattus 2 24 49
Geocoris punctipes 40 9 19
Notoxus calcaratus 38 330 29
Nabis ferus 2 40 7
Spanogonicus

albo f asciatus 48 55 26
Orius tristicolor 0 84 6
Theoretical Total
No. Eggs Consumed
in 24 Hrs. by the 12321 8966 604 3685
7 Predators in Each
Field

26 33
69 39
14 5
12 64
12 21

15 36
13 34

18928
4904
3149
2838
2378

1476
1164

3113 34837

At the close of gain -test trials of young
herd sires at the U of A River Road Farm
near Tucson, many of the animals were
offered for sale. Walter Fathauer of Tuc-
son (right), owner of IV Bar Ranch at
Bisbee, paid the top price of $1,800 for this
young Hereford, sold by Thurber Hereford
Ranch at Sonoita. At the left is Dr. Bruce
Taylor, head of the UA Animal Science
Department and supervisor of the garn-
test project and the sale.

CONVIENE dar antibióticos a los becer-
ros por tres razones : 1) Su crecimiento au-
menta. 2) Los antibióticos mejoran su
apetito Adquieren un aspecto de animales
más fuertes y resistentes. 3) Tienen mayor
aumento de peso por kilo de alimento. Los
animales de 3 and 4 meses responden mejor
al tratamiento si se siguen administrando
los antibióticos, los resultados son clara-
mente benéficos hasta la edad de 6 meses.
Después la reacción es menos notable a
medida que crecen los animales.
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Deterioration of rangeland has been widely recognized over much of the
western United States. Ranchers and scientists alike have observed losses in
grass productivity and increases in undesirable shrub -like species.

In the Southwest, vast areas of the desert grassland have been invaded by mes-
quite and other shrubs. Forage production has decreased. The cause or causes
of this recent shrub invasion are the subjects of much controversy. The most
commonly discussed causes are over -grazing and the lack of range fires.

FIRE-- DETRIMENTAL OR BENEFICIAL TO DESERT GRASSLANDS?

VIEW OF THE study area, north exposure, unburned (above)
and burned (right) showing reduction of velvet -pod mimosa
and recovery of perennial grasses after burning.

By Larry D. White

The effects of fire and its use in the maintenance of
desert grassland ranges have been the subject of the
most heated controversy. In spite of this interest in
fire and its possible maintenance capabilities, little re-
search has been performed to determine its potential use
in the present day range management.

An Accidental Opportunity
An excellent opportunity arose in the summer of

1963 to observe some of the effects of a wildfire on
desert grassland vegetation. The wildfire burned freely
over approximately a 17- square mile area near Sasabe,
Ariz., where the vegetation is composed of upper desert
grassland with scattered oaks and other shrubs.

Results of this study showed that perennial grasses
decreased the first growing season after the fire, but
fully recovered within two growing seasons ( see photos) .

Similar results have been shown in the lower portions
of the vegetation type by other scientists ( Cable, 1959;
Reynolds and Bohning, 1958 ) .

Of the perennial grasses, plains lovegrass was the
most outstanding for increasing markedly following the
fire. By the second growing season this species had
produced abundant new seedlings on the burned areas.
Other dominant grasses, such as sideoaks grama and

The author is a research associate in the Department of
Watershed Management.

hairy grama, also fully recovered from the fire and
increased on some areas.

Seedstalk production on the perennial grasses was
reduced the first growing season after the tire, but by
the second growing season production was higher than
for plants on the unburned areas. This increase in
seedstalks on burned areas should result in an increase
in the number of seedlings of most of the dominant
species.

Fire Hurt the Shrubs
In general, shrub cover was adversely affected by

the fire. Shrubs were reduced markedly the first grow-
ing season and had not fully recovered within two grow-
ing seasons after the fire. Some species of shrubs,
such as velvet -pod mimosa and false mesquite, sprouted
vigorously from the base of original plants. These vigor-
ous sprouts indicated that the two species were affected
only slightly by the fire. Other species of shrubs, such
as turpentine bush and, to a lesser extent, ocotillo, were
severely affected by the fire and showed only a slight or
moderate ability to sprout. Shrub densities on the un-
burned and burned study areas increased from the first
to the second growing season; however, the increase
was greatest on unburned areas.

This study indicates that burning desert grassland
vegetation will result in a decrease in perennial grasses
the first growing season after a fire. However, the

(Continued on Next Page)
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ße4de'i Btot9 Battle

Few Land -Grant colleges of agriculture are as near the border of a foreign
country as is this college, at The University of Arizona. Likewise, probably all readers
of PROGRESSIVE AGRICULTURE IN ARIZONA have been stopped at the Nogales
border and asked "Bringing any fruits or vegetables ?"

But of the thousands who are stopped daily, few realize the importance of that
question, or the hazard to our agriculture, our livelihood and food supply, in the
possible invasion of insects and diseases from which our crops, trees, soil, and orna-
mental plants and flowers are now protected. The USDA Plant Quarantine inspectors
are doing an important job, and deserve the good will and support of all of us.

An English exporter offered to
eat any soil found on his tractors
when they arrived at Seattle. The
shipment looked clean, but in-
spectors found nearly a pound

of soil containing oat cyst nema-
todes on a single tractor. The
exporter had to eat his words -
but not the soil.

Agricultural, Medical
Research Are Partners

Arizona research will give greater
emphasis to improving man's health
with the opening of the new Uni-
versity of Arizona College of Medi-
cine in 1967.

This is because medical and agri-
cultural scientists, located on the same
campus, can work hand in hand in
the war on disease and other health-
related problems, says the UA's Dr.
Richard K. Frevert.

Dr. Frevert, director of the UA
Agricultural Experiment Station, has
supervised research on health -related
problems for nearly eight years.

New medical findings often origi-
nate in colleges of agriculture because
it is possible to take greater risks with
plants and animals than with human
beings.

"It is possible," said Director Fre-
vert, "that research funds in the Col-
lege of Agriculture, a large share of
which already comes from sources
dedicated to medical research, will be
increased. The combined forces of
the agricultural and medical schools
will be able to handle currently need-
ed health research."

Many health -related projects are
now under way in the UA College of
Agriculture, such as:

-Rheumatoid arthritis, one of the
country's greatest human cripplers, is
being probed. More than 11 million
people in the United States are victims
of this crippling disease.

-Scientists are analying the vari-
ous amino acids in sorghum grains.
Possibly, the addition of some amino
acids in short supply in sorghum
grains will greatly enhance their value
as food sources for both man and do-
mestic animals.

-Research is under way on chemi-
cal genetics. This could lead to a
cure for cancer. It also may eventual-
ly lead to a better understanding of
inheritance of diseases.

-Work has been in progress for
years on the uptake of radioactive
strontium 90 from the soil by plants
and their eventual location and effect
in domestic animals and man.

(Continued from Previous Page)
perennial grasses will probably recover within two
growing seasons. Since burning may increase the seed -
stalk production of desirable perennial grasses, the
practice of periodic burning with proper grazing man-
agement might result in increased establishment of
desirable species.
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Lessens Shrub Competition
Also, burning reduces the number of undesirable

shrubs competing with the more desirable false mesquite
and perennial grasses. Thus, in some instances, burning
could be a recommended management practice.

Before sound burning recommendations can be
made, however, more research is needed, especially on
the effects of periodic burning, and the effect of burning
on soil erosion.



Will You See Any Game Today?

By S. Clark Martin

If you go hunting, what are
your chances of seeing quail,
deer or a rabbit? For several
years we have made incidental
observations on game birds and
animals on the Santa Rita Ex-
perimental Range south of Tuc-
son. The 3,000 -acre study area
lies between 3,200 and 3,800 feet
elevation on flat to moderately
rolling topography.

Average annual rainfall is about 13
inches. Maximum distance f r o m
water for game species is about one
mile, but parts of the area are at least
two miles from the only watering
place accessible to cattle. The closest
irrigated farmland is about seven
miles away.

Dr. Martin is principal range scientist,
Rocky Mountain Forest and Range Experi-
ment Station. Central headquarters of the
station are at Colorado State University, Fort
Collins, Col., but Dr. Martin is stationed
in Tucson, working in close cooperation with
The University of Arizona.
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A Variety of Vegetation
Vegetation is composed of scat-

tered stands of semidesert grasses in-
cluding gramas, three -awns, bush
muhly, fluffgrass, and slender tridens.
Mesquite, whitethorn, and ocotillo
are the common large shrubs. The
more palatable browse species are
twinberry, wild hibiscus, janusia,
fourwing saltbush, and carlowrightia.
Desert -lavender, mariola, and desert
zinnia are locally abundant on cal-
careous soils. The shrub cover is
open enough so that large game spe-
cies can be seen up to several hundred
yards.

Within the study area we visited
27 one -fourth mile transects around
April 1, July 1, and October 1 each
year, beginning October 1960. In
each survey one observer walked

Table 1.

GAME WAS OBSERVED on flat to roll-
ing terrain, characterized by scattered
shrubs and sparse perennial grass cover.
( See photos above) . The mountains in
background are a mile or more outside the
study area. (Forest Service Photos)

about 16 miles in two or three days,
mostly between 8 a.m. and 4 p.m.
However, we did not begin recording
time of day an animal was seen until
April 1962.

Since our main purpose was to
measure grazing use on perennials
grasses, we looked mainly at the vege-
tation, but animals and birds that at-
tracted our attention were recorded.
Species observed included desert mule
deer, collared peccary, antelope jack-
rabbit, Arizona jackrabbit, cottontail,
quail, and mourning doves.

Some idea of the probability of
sighting game may be gained from the
number of surveys in which each spe-
cies was sighted ( Table 1 ) . We never
saw mule deer or peccary on more
than 2 of the 27 transects. For all

(Continued on Next Page)

Number of Surveys on Which Given Species Were Sighted on
0, 1, 2, 3, or More Transects

Species

Desert mule deer
Collared peccary
Antelope jackrabbit
Arizona jackrabbit
Cottontail rabbit
Quail
Mourning doves

Number of Transects With Game
0 I 2 3 3+

Number of Surveys -
6 4 4 0 0
9 3 2 0 0
4 2 0 2 6

3 0 2 1 8

2 2 0 2 8

1 2 0 1 10
8 4 1 1 0
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14 observations combined, the mule
deer sightings included 3 singles, 5
groups of 2, and 1 group each of 3,

, 6, and 9.
The peccary sightings included 2

singles, 2 groups of 10 each, and 1
group each of 6, 3, and 2 individuals.
Six complete surveys were made
without seeing deer, and nine with-
out seeing peccary.

Table 2.

Rabbits were more abundant. Only
four surveys were made without see-
ing antelope jackrabbits. Arizona
jackrabbits and cottontails were even
more numerous. We saw rabbits on
three or more transects on about half
of the surveys.

Plenty of Quail
Only one survey was made without

sighting quail, and 10 of the 14 sur-

Observed Numbers of Birds and Animals by Time of Day
During Period When Time of Observation Was Recorded

Species

Desert mule deer
Collared peccary
Antelope jackrabbit
Arizona jackrabbit
Cottontail rabbit
Quail
Mourning doves

All species

Time of Day
a.m. p.m.

8 -10 10 -12 12 - 2 2 - 4 Total

3 3 2 1 9
12 4 16 1 33
4 19 3 16 42

17 13 12 9 51
20 11 10 9 50
84 57 64 64 269

1 6 0 2 9

141 113 107 102 463

veys resulted in 3 or more quail sight-
ings. Doves, however, were relatively
scarce, with 8 of the 14 surveys result-
ing in no dove sightings. None of
the surveys resulted in dove sightings
on more than three of the transects.

More quail and cottontail were seen
between 8 and 10 a.m. than in any
other 2 -hour period. Sightings of
other species were erratic ( Table 2) .

The numbers of birds and animals
seen in this study were smaller than
would be expected if the survey route,
time of day, and attention of the ob-
server were shifted to maximize chan-
ces of seeing game. An attentive
hunter, by going to likely places at
the best time of day, would expect to
see more game than we did. Even so,
a day or two of walking over semi -
desert range without seeing a mule
deer or peccary probably should not
be considered unusual. But to spend
two days without seeing a quail or
rabbit would be discouraging.
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Campus Views of Three -Fourths Century Ago

With colleges getting to be
universities in Arizona -and with
renewed discussion of the fate of
"Old Main," on this campus-this
duo of priceless old photos be-
comes especially interesting.

The photo on the bottom is a
campus view, taken in 1895, look-
ing south toward "Old Main."
The picture on top is from a few
years earlier, showing the en-
trance to the campus from Park
Avenue. Again we see "Old
Main" in the distance.

Both pictures are by Brown
Bros., New York. They are fur-
nished to us by an agronomy stu-
dent, Harry Collins, whose father
has an avocation of purchasing
collections of early American
photography. So far as we know,
there are no similar photos in ex-
istence.
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