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Educators, Too, Are Human!

As educators in your College of Agricul-
ture, University of Arizona, we tend to
evaluate ourselves by the number of stu-
dents earning degrees; by academic stand-
ards; by achievements in research; and by
the application of research results to actual
practice by our citizens.

Then, at times, we see a different evalu-
ation of ourselves through someone else's
eyes. And, as any human will do, we are
both curious and appreciative.

One such evaluation was recently reported
in the press and I would like to share it
with you. From the Tucson Daily Citizen:

"Federal Communications Commission
Chairman Dean Burch told a luncheon gath-
ering in Tucson that the University of Ari-
zona is the best economic investment the

public can make because its campus actually
encompasses and nourishes the entire state.
The university imparts an impact that is felt
in every county of the state.

"A former member of the Arizona Board
of Regents, Burch cited UA's new College
of Medicine, its many distinguished scien-
tists and other faculty as examples of the
school's far reaching efforts.

" `That's just the starter,' Burch said. `Take
a look at the University Extension Service'
( Cooperative Extension Service) `of the
College of Agriculture.

" `There are . . . county agents, home
economists, and assistants in 24 offices
around the state ranging from Chinle to
Yuma, Kingman to Willcox. Every county
has a University Extension staff."

In this Issue . .

Page

Educators, Too, Are Human!
by Harold E. Myers, Dean 2

Aflatoxin . . . Some Problems & Progress
by Roger L. Caldwell 3

Cotton Growers Are Meeting the Challenge
by C. Curtis Cable, Jr., and George Alstad 4

In Nine Years Expenditures For Food Up 50 f/r

by Elmer J. Menzie & C. Curtis Cable, Jr. 8

Social & Physical Requirements of Housing For the Elderly
by Faye C. Jones 10

Consumptive Water -Use Efficiency of Alfalfa
Grown Under Three Irrigation Regimes

by R. J. Joy & Albert K. Dobrenz 14

Progressive Agriculture in Arizona
March -April, 1971, Volume XXIII, No. 2

Published Bi- Monthly by the College of Agriculture, including Agricultural Experiment Station,
Cooperative Extension Service and Resident Instruction in the College of Agriculture and the School
of Home Economics at the University of Arizona, Tucson, Arizona 85721. Harold E. Myers, Dean.

Entered as second class matter March 1, 1949 at the Post Office at Tucson, Arizona, under the
Act of August 24, 1912. Second Class postage paid at Tucson, Arizona.

Articles and illustrations in this publication are provided by the faculty and staff of the College
of Agriculture. Editorial use of information contained herein is encouraged. Photos or other Illus-
trations will be furnished on request.

Editorial Board members are: Drs. A. R. Kemmerer, D. S. Metcalfe (ex Officio), B. L. Reid, and
Mary Jean Wylie; and Mr. James R. Armstrong and George Alstad, chairman and editor.

2

He called attention to how the College
of Agriculture also operates experimental
farms in several Arizona counties in order
to do agricultural research right where it
can be put to profitable use.

"I could cite hundreds of examples where
the University personnel roam its statewide
campus offering service and knowledge to
Arizonans."

He continued, "too often we think of our
universities as a consumption item, rather
than an investment. Specifically, I mean
we think of them in terms of the tax dollars
they consume, rather than institutions that
produce a healthy return for our dollar.
Some of us even think of universities as a
luxury."

He added, "in terms of sound economics,
we cannot view education as a luxury. It
is an essential, which cannot be cut back at
will. So, operating a state university is an
investment in human capital and technologi-
cal progress. I firmly believe that the best
investment this state has is in the University
of Arizona. It's an investment paying high
dividends because it develops the potential
of our people and their resources, and it
greatly affects our future well -being a -

state ... as a region ... and as a coun
We in the College of Agriculture we

pleased with the Dean Burch statements
concerning the importance of the UA to the
state. The College of Agriculture since its
very inception has attempted to serve the
needs of agriculture through its classroom
teaching, research in the Arizona Experiment
Station, and adaptation of research results
via the Cooperative Extension Service.

The principal active ingredients of the
program of the College of Agriculture are
teaching of students and solution of prob-
lems. The faculty has a three -fold function:
(1) to assist the student in his zeal to ac-
quire an education, (2) to solve through
research the problems confronting agricul-
tural producers and consumers, and (3) to
transmit the research results to our citizens.

Through our teaching program our grad-
uates have moved into positions of leader-
ship in our state and nation. The results
of the research program, utilized by our pro-
ducers with the assistance of the extension
program, have made possible one of the
most remarkable agricultural production sys-
tems found anywhere in the world.

Thus, we continue to invite the citizens
of Arizona to utilize each and all of our
services.

NietAA-t4t ex. -Nottevt4,

Harold E. Myers, Dean
College of Agriculture, '
School of Home Econon



AFLATOXIN ..
some problems and progress

by Roger L. Caldwell*

Introduction
There are a number of different

toxic substances produced by plants,
fish, fungi, and bacteria. These
naturally occurring toxic substances
normally are not of major concern, as
once their identification is known they
can largely be avoided. For example,
poisonous plants, fish, and mushrooms
are normally avoided, and therefore
do not result in large scale cases of
poisoning.

The aflatoxins are recently discov-
ered naturally occuring toxins pro-

ed by the common fungus Asper-
flavus. They were first discov

ered as a result of an outbreak of "Tur-
key X" disease in England. During
1960, numerous turkeys in England,
ducklings in Africa, and trout in the
United States were afflicted with pre-
viously unknown disease symptoms.
In the case of the turkeys and duck-
lings, the problem was traced to Bra-
zilian peanut meal that had become
contaminated with the fungus Asper -
gillus flavus. It was found in 1961 that
several chemicals produced by the
fungus were responsible for these new
disease symptoms. The term aflatoxins

*Assistant Professor, Department of Plant
Pathology, U of A.

Figure 1. Growth of Aspergillus flavus on
moist cotton seeds (left) ; un-
contaminated seeds (right) .

was coined to describe these chemicals
( derived from the first letter of As-
pergillus, the first three letters of
flavus, and the word toxin) . This
discovery led to extensive studies on
the aflatoxins, and they are now con-
sidered to be the most prevalent and
widespread of all known fungal toxins.

The four commonly occurring afla-
toxins are known as Bi, B2, GI, and
G2. At least four additional aflatoxins
of lesser importance are also known.
The type and quantity of the several
aflatoxins produced by the various
strains of Asper gi l l us flavus vary
markedly.

Occurrence
Aflatoxins have been found in many

areas of the world on oats, wheat,
corn, soybeans, grain sorghum, hay,
peanuts, cotton seed meal, peas, and
rice. In general, whenever conditions
are favorable for the growth of Asper -
gillus flavus (particularly high hu-
midities ), aflatoxin may be produced.
Because the fungus can grow on such
a diverse array of crops, aflatoxin can
be present on field crops and stored
grains and in fresh and canned com-
modities. Aspergillus flavus general-
ly appears as a green, fuzzy growth on
the food or feed source, and is spread
by spores produced by this green my-
celial growth ( Figure 1) .

Effects
Aflatoxins can cause cancer ( carci-

nogenic) in several animals and they
have been shown to effect changes in
chromosomes in some plants and ani-
mals, which can be passed on to fu-
ture generations. Poisoning from
aflatoxins has been observed in cattle,
sheep, swine, poultry and certain wild-
life. The effects of aflatoxin can vary
between closely related animals, with
the younger animal generally more
susceptible. The effects of aflatoxin
poisoning vary for each species but
may be observed as lesions of the
liver, lameness, convulsions, hemmor-
rhage, loss of appetite and death. In
sensitive species, as little as 0.4 parts
per million in the diet for several
months can cause death.

There has been no evidence that
of latoxins ingested by beef animals

(Turn to Page 16)
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Cotton Growers .

Are Meeting The Challenge!

by C. Curtis Cable, Jr., George Alstad and B. Brooks Taylor*

Markets for fibers expanded great-
ly throughout most of the world dur-
ing the 1960s. In the U.S., mill con-
sumption of all fibers increased from
6.5 to almost 10.0 billion pounds be-
tween 1960 -1970. For all other coun-
tries fiber con s u m p t ion
increased approximately 45 percent.

However, the 1960s were not market
expansion years for U.S. cotton grow-
ers neither at home, nor abroad.
Annual U.S. mill consumption of cot-
ton was up to 4.6 billion pounds in
1966, but since then has declined to
3.8 billion pounds by 1970.

In comparison, U.S. mill consump-
tion of manmade fibers increased each
year from 1.9 billion pounds in 1960
to 5.6 billion pounds in 1970 from
29 percent up to 58 percent of all
fibers used.

Exports of U.S. cotton dropped from
about 6.6 million bales in the early
1960s to about 3 million bales annually
for the past few years. However,
foreign consumption of cotton in-
creased from about 39 million to 45
million bales during the 1960s.

Obviously' other countries made the
sales not U.S. cotton growers!

Also, foreign production of man-
made fibers, in cotton equivalents,
increased from 16 to about 35 million
bales during the 1960s.

Drop in total sales of U.S. cotton
in the late 1960s occurred when total
sales of all fibers were attaining record
highs!
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Reasons total fiber sales increased,
but why U.S. cotton producers lost
sales in the late 1960s were analyzed
earlier.

Highlights of the analysis, based on
data available through 1969, revealed:

1. Population increases and rising
incomes occurred in the U.S. and
many foreign countries during 1960s.

2. Manufacturers of manmade fibers
capitalized on this market opportun-
ity; U. S. cotton growers did not.

3. Manmade fiber manufacturers ex-
panded their sales as a result of re-
search and product development . . .

efficiency and fiber price competi-
tion . . . and promotion and fabric
price competition.

4. In 1940 cotton and manmade
fiber industries each spent $6 million
for research and development. By the
late 1960s, funds spent for research by
cotton industry were roughly $30 -$35
million compared to about $175 mil-
lion by the manmade fiber industry,
and manmade fiber research paid -off.

* Marketing Specialist, Cooperative Extension
Service; Agricultural Editor, Cooperative Ex-
tension Service and Agricultural Experiment
Station; and Cotton Specialist, Cooperative
Extension Service, respectively.

* *C. Curtis Cable, Jr., and George Alstad,
During Changing Times, Cotton Growers
Must Meet Challenge! Progressive Agricul-
ture in Arizona, Vol. XXII (1), pp. 5 -20,
January- February, 1970.

5. In the late 1960s, manmade fiber
makers spent $70 -$90 million annually
to increase sales and prices they re-
ceived about ten times the amount
spent by U.S. cotton growers for the
same purposes.

6. Textile mills, retailers and 4i- ,

firms in between are profit motivate
... they will handle those items which
will maximize profits.

7. During the past decade this profit
goal was more easily obtained from
the manufacture and sale of 100 per-
cent synthetic fabrics and synthetic -
cotton blend fabrics, than it was from
100 percent cotton fabrics.

8. Why? Because makers of man-
made fibers exerted strong competi-
tion on both fiber-supply side and
fabric-demand side of market, where-
as most of cotton's competitive efforts
were on the fiber -supply side.

9. On fiber -supply side of the mar-
ket manmade fiber producers have
increased production efficiency. As a
result they have reduced prices for
their fibers to the lowest acceptable
profitable levels.

10. On the fabric- demand side the
month -to -month fluctuations in value
of blended fabrics strongly suggest
that manmade fiber makers have
helped all firms from mills to r
tailers get higher prices for



ducts containing all or a high propor-
tion of manmade fibers.

f 1. How? By public relations, sales
omotion, advertising and customer

service ... makers of manmade fibers
have persuaded an increasing number
of consumers to buy products made
from their fibers ... and, to pay com-
paratively higher prices for them!

12. Because manmade fiber pro-
ducers helped all firms mills, gar-
ment makers, fashion designers,
wholesalers and retailers in all phases
of merchandizing they realized
higher gross margins from handling
manmade fiber products.

13. On the fiber -supply side U.S.
cotton producers have strived to com-
pete by lowering their production
costs so that they can profitably sell
their fiber at lower prices.

14. However, in the late 1960s, the
cotton grower would have had to sell
cotton to mills for less than ten cents
per pound if manufacture of 100 per-
cent cotton fabrics was to be as profit-
able as manufacture of blend fabrics.

15. Thus, in addition to competing
in terms of selling price on the fiber-

- ply side of the market, cotton
veers must find ways to persuade

consumers to demand, through pur-
chase selections, textile products con-
taining more cotton.

16. Also, cotton growers must help
U.S. mills and retailers and all firms
in between to sell more consumer pro-
ducts containing 100 percent cotton,
or a much higher percent of cotton in
blends. And, when consumers make
these selections they must be willing
to pay a price reflecting true value of
the product.

17. However, present legislation
which restricts the "check-off" to $1
per bale does not provide sufficient
funds for cotton growers to compete
effectively on the consumer -demand
side of the market ...and competition
by manmade fiber producers is get-
ting progressively stronger.

18. The amount of funds U.S. cot-
ton growers need for consumer pro-
duct research and sales promotion
must be determined from experience
with properly designed market sur-
veys.

9. As a rough guide, however,
Wmade fiber makers spent about

eight percent of their gross sales for
public relations and sales promotion,
and for research and product develop-
ment.

In contrast, U.S. cotton producers
spent less than one -half of one percent
of their gross sales for the same pur-
poses.

20. Creating customer demand for
cotton products seems to be a logical
alternative if U.S. cotton growers are
going to be successful competitors in
fiber markets.

Grower Accomplishments
in 1970

The directors of COTTON Incor-
porated called Cotton Producers
Institute until January 1, 1971
made several notable and closely re-
lated decisions in 1970:

Sales and service activities of
COTTON Incorporated were
spun off from the National
Cotton Council, thereby creat-
ing an independent organiza-
tion representing cotton grow-
ers exclusively.

Creating the position of Execu-
tive Vice -President and General
Manager to head -up activities
of COTTON Incorporated.

Shifting COTTON Incorporat-
ed head offices to New York
City the decision -making
capital for garment and fashion
design industries.

. Moving research and technical
service personnel to Raleigh,
North Carolina putting your
cotton researchers and technical
personnel in closer contact with
mills and other firms in the
textile industry, and nearer to
other textile research and serv-
icing organizations.
Changing the name of your
organization to COTTON In-
corporated which projects a
"business atmosphere" and sug-
gests a more positive and pro-
gressive approach reflects
the intensity of your efforts to
sell more cotton.

The fact that cotton's leadership
was able to take a realistic and an
objective look at the job ... and be
willing and able to reorganize into a
more potent force in the U.S. fiber

market, is a credit to the entire cotton
industry.

COTTON Incorporated, in repre-
senting U.S. cotton growers, is dedi-
cated to increasing demand and use
of cotton, thereby selling more cotton
and eventually raising farm cotton
prices resulting in more money for
growers. To accomplish this goal,
three major sales departments have
been created. They are:

Home Furnishings and Indus-
trial

Men's & Boy's Wear

Women's, Girl's and Children's
Wear

Each of these departments is head-
ed up by a separate director who is
directly responsible for increasing
cotton sales.

These sales departments are backed
up by research, development and tech-
nical services groups. For example,
one group will be responsible for
fabric development interpreting
needs of sales departments, and initi-
ating new fabric concepts and finishes
to meet market requirements. This
group will serve as a catalyst for joint
research between the sales depart-
ments and mill customers. It, also,
will involve COTTON Incorporated
technical services, mill manufacturing
facilities, finishing operations and con-
verters.

Another department is responsible
for providing fashion services to sales
departments, and advising them of all
significant fabric trends and develop-
ments. This is the primary means for
presenting new and original cotton
fabric ideas to mills, converters, major
manufacturers and retailers.

Market research is another key
backup group. It is charged with
keeping sales departments up to date
on all significant market shifts. These
include consumer attitude and pro-
duct preference studies, industrial
sales reports and trends, and market
intelligence on competitive activities
of manmade fiber companies.

Advertising and public relations will
provide promotional follow - through
on COTTON Incorporated merchan-
dising programs. Presently these ef-
forts will be confined to the top U.S.
markets tops in terms of total cus-
tomers and potential cotton consump-
tion. The retail power in these mar-
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kets can be directed toward increas-
ing consumer demand for cotton pro-
ducts. A strong retail promotion posi-
tion will give cotton growers muscle
to force new cotton products into the
marketing mainstream from mill to
converter, to manufacturer and to
store, and on through to consumers.

Research and technical services
group, located in Raleigh, North Caro-
lina, is in close proximity to several of
the nation's top textile research organ-
izations and universities. For the first
time, product development and mar-
keting research can be closely co-
ordinated.

The technical services team will
assist in solving manufacturing prob-
lems at the manufacturing level, and
agricultural research will be more
closely geared to the marketplace.
Also, on- and off-farm cost cutting re-
search will be actively tied into bring-
ing cotton to the mill in a more use-
ful, economical package.

Both Organizations Needed
Along with this concerted effort of

COTTON Incorporated to sell more
cotton, the National Cotton Council is
continuing to:

promote and coordinate on- and
off -farm cotton research by in-
dustry, government a n d other
groups.
represent cotton industry in gov-
ernment circles on technical mat-
ters such as textile flammability,
labeling, pesticide residues, pol-
lution, public health and safety,
and legislative activities on
both federal and state levels.

Accomplishments of the National
Cotton Council in these efforts are too
numerous to list in this short article.
It is important, we think, that growers
continue to support the National Cot-
ton Council. The accomplishments of
both organizations ( National Cotton
Council and COTTON Incorporated )
complement each other.

Cotton growers need the National
Cotton Council the industry -wide
organization. Also, they need the
personal representation on the con-
sumer- demand side of the textile
market provided by COTTON In-
corporated. These organizations pro-
vide growers a two -pronged approach
to increasing cotton sales and incomes!

Because of these efforts to put new
life back into U.S. cotton, we feel that
cotton growers must continue to:

G

encourage and support your or-
ganizations to advertise, promote
and sell finished consumer items
containing cotton.

help your organizations provide
textile manufacturers and fashion
designers with the finest techni-
cal services and personnel.

assist and urge your organizations
to complement and supplement
one another in activities to make
U.S. cotton a stronger competitor.

In these ways, cotton growers can
help put raw cotton fiber into profit-
able end -uses, benefiting textile man-
ufacturers, retailers, and all firms in-
between, as well as growers them-
selves.

Manage Fiber Supply
In addition to putting stronger em-

phasis on the consumer -demand side
of the market, the fiber -supply side of
the market must be managed in a
similar business -like manner.

One aspect of fiber - supply side of
the market which requires closer
scrutiny is reduced annual production
resulting from Congressional action.

What is the problem?
U. S. Production of cotton in the

early sixties up through 1965
remained fairly constant at about 14
to 15 million bales per year. This
was in excess of total sales and carry-
over increased.

However, for the past five years
annual production has averaged less
than 10 million bales. This was less
than total annual sales, and carryover
has declined sharply.

Although there are some sound ar-
guments against growing more cotton
than we can sell as was the case in
the early 1960s this approach to
providing an ample supply of cotton
also had some good points. From
these large annual supplies, domestic
mills were usually able to find bales
possessing specific fiber properties
and other requirements needed in
sufficient quantities to meet their
needs for manufacturing the many
different fabrics and textile products
demanded by consumers. Also, this
was true of exporters.

The remainder, of course, went into
government storage. And, it was the
steady accumulation of carry over
stocks up to 14 -17 million bales which

led to what some people refer to as
the "strict supply" concept embodied
in the 1965 farm bill. The 1970
legislation also includes many
ments of this concept, although XIV
less restrictive than the 1965 bill.

The "strict supply" concept is an at-
tempt to match total bales produced
with total bales which will be sold.
We do not argue with the objective of
keeping production and "normal" in-
ventory in line with sales, because the
"surplus" carried over from last year
becomes strong competition against
this year's crop!

The problem with the "strict sup-
ply" concept, as now conceived, is that
a bale of cotton is not just a bale of

cotton." Growers as well as mer-
chants, mill buyers and all other cot-
ton people know that this is not so!
The many different "kinds" of cottons
grown in the U.S., are needed to meet
various requirements of mills for
making the many different end -use
products demanded by consumers.

Because "a bale of cotton is not just
a bale of cotton," and because of the
"strict supply" concept does not take
into account the fact that some quali-
ties of cotton will be in short supply
while others are in long supply we
think you, the grower, must mak
much greater effort to produce fte
precise "kinds" of cotton fibers and
in the amounts needed to meet the
needs of domestic and foreign textile
mills.

If growers want an orderly expan-
sion of cotton markets they must meet
the specific needs of textile mills. U. S.
cotton growers must have a means of
assuring mill customers that their
specific needs for cotton fibers will
be satisfied. Because the current
"strict supply" concept fails to give
due weight to quality differences,
growers efforts and determination to
produce the specific "kinds" of cotton
needed will be more important than
ever before. The authors' advice to
growers is : "Don't leave any gaps in
the demand -side of the market for
some other fiber to fill!"

Growers have asked : "How are we
to find out what specific `kinds' of cot-
tons are needed ?"

This can be done through rapid, up-
to -date market communication sys-
tems.

We visualize the ideal market in-
formation system as being a separP}¡
department in COTTON Incorpolli
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ed. As heads of the "selling" de-
partments of COTTON Incorporated

kin
experience, they must look ahead

, two, and more years. They must
mate quantities of different cotton

textile products to be manufactured.
Then, the "information" department
can translate these estimates into
qualities and quantities of cotton
fibers needed to fulfill future needs of
mill customers. This "market infor-
mation" can then be made available
to growers several weeks, or months,
prior to planting time.

Although we think such a system
would be an improvement, we recog-
nize two of its limitations which have
and will continue to hinder farmers.

First, predicting or estimating fu-
ture needs of customers must be
based on certain assumptions about
the future. And, because of rapidity
of change in today's world, assump-
tions relative to the future even for
next month may have to be modi-
fied from time to time. This, in turn,
necessitates revising and adjusting
previous estimates.

Second, cotton growers must cope
with nature best made plans for
producing a specific kind of cotton
can be disrupted by weather condi-

s or other natural phenomena.
evertheless, a properly operated

market information system based on
estimated future market requirements
can greatly supplement the pricing
system for reflecting cotton fiber re-
quirements of textile manufacturing
firms.

In contrast, the way our cotton pric-
ing system works today, you growers
learn several months too late usual-
ly about harvest time that there is
an under -supply of some cottons, and
an over -supply of other cottons.

Obviously, at this late stage of the
cotton season, some growers may get
"premium" prices because they were
among the few who were fortunate to
have produced the kinds of cottons for
which the resulting supply is below
mill requirements. Other growers
who were among the many who pro-
duced cottons for which the resulting
supply exceeds mill requirements
will have to sell on a weaker market
and take whatever price is offered!

A modern market information sys-
tem for cotton growers, as we visual-
ize it, could greatly alleviate some

rtcomings of the present pricing
market news systems!

Possible Obstacles

However, there are two closely re-
lated obstacles which have the corn-
bined effect of greatly reducing bene-
fits that could be realized from any
market information system!

And, for the past several years these
same obstacles have greatly reduced
the benefits realized by almost all
farmers from existing "agricultural
market news" reports!

One of them is the century -old be-
liefs and inherited attitudes of many
farmers that "I am an independent,
free -enterprise, s elf-made business-
man" . . . "I'11 stand on my own two
feet" ... "I want my freedom" ... "I
don't want anybody else telling me
how to run my business."

This attitude may have been ap-
propriate 50 years ago when "farms"
were s elf-sustaining family-living
units. But, today's commercial farms
are business establishments, similar to
many other business operations in that
almost all inputs are purchased, and
almost all farm outputs are sold in the
marketplace! Today's farmers must
join the mainstream of the modern
business world they must think and
react like the other progressive busi-
nessmen with whom they do business.

The other obstacle is that for most
major agricultural commodities there
are many producers, often scattered
from coast to coast and in other coun-
tries and each is producing an insig-
nificant proportion of the total annual
crop. This puts the individual pro-
ducer, acting alone and independent-
ly, at a tremendously great disadvan-
tage in the selling of his commodities,
and in buying production supplies and
inputs! He pays the asking price
when buying, and takes the offer price
when selling! Acting alone, almost all
farmers are completely defenseless un-
der these market conditions! And, as
long as farmers allow these market
situations to continue, it is doubtful
if farm incomes will ever reach the
level of non -farm incomes!!!

It is the combination effect of these
two obstacles which also makes it
very difficult for farmers including
cotton growers to realize any long
run benefits from any existing, or pro-
posed, modern market information
system.

Acting individually, it is logical to

expect a majority of farmers to react
in a similar manner to market prices
and other market information. And,
when this happens, their combined
reactions will result in over- produc-
tion or under -production that is,
since they react the same as individ-
uals, they will over -react in total.

For these reasons, we feel that if
present day cotton growers are to re-
main in business, even closely resem-
bling their present operation, they
must take group action.

As a group, cotton growers must use
some of the same organizational, legal
and financial tactics that other busi-
nessmen use to control and regulate
production and marketing. These tac-
tics include formation of corporations
and cooperatives some are already
in existence and eventually, per-
haps, the merger and consolidation of
some of these. Forward pricing, cost
plus pricing, production -sales con-
tracts and profit sharing arrangements
will most likely be involved. Based
on present trends, it is conceivable
that farmer -owned marketing busi-
nesses may broaden their activities to
provide stockholders with processing,
storing, transporting, and financing
services.

These techniques are used by other
businesses to achieve greater control
over production and maintain greater
control over supplies as they are sold
and moved through market channels.
This permits businesses to exert great-
er competitive power in the market
place they do not have to take the
offered price, or pay the asking price

they are in a position to negotiate
and bargain for an "acceptable" price!

We think similar approaches can be
made to work for cotton growers if
you want them to work!

With these types of organizational
relationships and pricing arrange-
ments, growers can more fully utilize
"modern market" information and
pricing systems. By contractual agree-
ments grower -owned and managed
firms can produce the "kinds" and
amounts of cottons that textile mills
want, and, at profitable prices to
growers.

This control over cotton fiber pro-
duction and supply, along with sales
and promotional programs of COT-
TON Incorporated, should increase
the demand and prices for U.S. cotton.
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1n9 Years...

Expenditures For Food

Up 50 percent

by Elmer L. Menzie & C. Curtis Cable, Jr.

Total personal consumption expen-
ditures for food in the United States
were estimated to exceed $100 billion
in 1969, an increase of about 50 per-
cent over 1960. The increase was due
to such factors as rising population,
higher prices, more services and more
expensive diets. There was, however,
an estimated increase in real per capi-
ta consumption of food of nearly 6
percent during the 1960s.**

While expenditures on food have

been rising, the percentage of personal
income spent on food has been declin-
ing. In 1960, food expenditures rep-
resented 20 percent of the total dis-
posable personal expenditures. The
U.S. spent the lowest percentage of
income on food of any country in the
world.

Significant shifts have been occur-
ring in food expenditures which have
forced changes in both production and
distribution patterns. Food consump-

Figure 1. Food's Share of Total Expenditures, Selected Countries,
1967
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tion expenditures away from home
have risen from 17.5 percent of the
total in 1960 to nearly 20 percent in
1970. Food consumed at home ha
changed substantially both in ter
of form and content. Consumers a
demanding more preparation, better
packaging and greater uniformity of
product. Service and quality, espe-
cially in terms of appearance has be-
come increasingly important.

Meat products including fish and
poultry, now account for about 25
percent of the food budget and are
continuing to increase. Per capita
consumption of beef rose from 82.1
pounds in 1957 -59 to nearly 114
pounds in 1970. Pork consumption
however, remained fairly stable at 60
to 65 pounds, while veal, lamb and
mutton declined to less than 4 pounds
each. Chicken increased from 27.5
pounds to more than 39 and turkey
from 6.0 to more than 8.

Dairy products and animal fats and
oils have in general declined in con-
sumer diets. Fluid milk and cream
consumption declined from 337
Professor, Department of Agricultural Eco-

nomics; and Marketing Specialist, Coopera-
tive Extension Service, U of A.
**This estimate, as computed by U.S. De-
partment of Agriculture, Economic Research
Service, was developed by combining quan-
tities of food consumed in terms of 1957- 4
retail prices.



Figure 2. Per Capita Consumption of Selected Livestock Products
OF 1950
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pounds per capita in 1957 -59 to 271
in 1969. The trend is continuing
downward. The same is true of but-
ter. Animal fats and oils consumption
declined by more than 25 percent in
the past 10 years. Some of the de-
cline in dairy products has been due
to concern about fats, both type and
amount, in the diet. Much of it is
due however, to introduction of lower
priced substitutes which continue to

Vegetable oils have ob-
usly been a major contributor to

4improved.dairy decline, the consumption of
which has risen nearly 50 percent per
capita in the last 10 years.

Shifts have occurred in other pro-
ducts as well, although of less signifi-
cance. For example, per capita con-
sumption of fresh fruits and vege-
tables has declined in favor of pro-
cessed products. Fresh potato con-
sumption dropped over 25 percent in
the 1960s while processed potato
consumption doubled.

Various factors such as family back-
ground, culture, religion and type of
employment affect food consumption
patterns but income levels are most
influential. According to a USDA food
consumption survey in 1965, per capi-
ta expenditures on food were directly
related to income levels, as was the
amount spent outside the home. For
example, individuals from households
with after -tax income between $2,000
and $3,000, spent less than $8.00 per
person per week on food with only
about 10 percent of the expenditure
away from home. Those with incomes
exceeding $15,000 spent $16.91 per

on food, nearly 29 percent of
ich was spent away from home.

PRELIMINARY. °INCLUDES BUTTER.

Total expenditures were twice as large
for the higher income group but
amounts spent away from home were
several times greater.

Some interesting effects on con-
sumption of individual foods may be
observed relative to income levels.
Per capita meat consumption per week
in families with $2,000 to $3,000 after -
tax income was 2.87 pounds, while for
those with $15,000 and over it was
5.21 pounds. Most of the additional
consumption for the higher income
group occurred in higher priced
roasts. Lower income groups con-
sumed higher per capita amounts of
flour, cereal pastes, sugar, sweets,
dried vegetables, beans, cabbage and
beets. Higher income groups con-
sumed much more fresh milk, cheese,
butter and bakery products. Con-

Figure 3.
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sumption of certain types of fresh
vegetables and fruits such as toma-
toes, asparagus, lettuce, celery, cu-
cumbers, strawberries, apples, banan-
as, melons and citrus fruits also in-
creased as incomes increased. Varia-
tions in consumption of various pro-
cessed foods may also be observed.

If incomes in general continue to
rise, it is probably safe to assume that
consumption patterns will follow simi-
lar trends to those experienced in the
past. This means : increasing amounts
of money per capita can be expected
to be spent on food, but a larger share
will go for food bought outside the
home, for increased services and for
relatively higher priced foods. Meat
consumption will continue to grow as
lower income groups move up and
demand for higher priced cuts will
increase relative to the total meat de-
mand. The same will be true of other
commodities which have been shown
to be preferred in diets of those with
higher incomes. Some items such as
cheaper meat cuts, flour, sugar, pro-
cessed milk, etc., are not likely to ex-
perience the same healthy growth.

While past trends do help suggest
future growth patterns, caution must
be exercised in the predictions. Tastes
and preference patterns can and will
change. New foods and systems of
handling current foods will affect
future diets. Synthetics, such as have
been developed for dairy and meat
products can be expected to expand.
The speed of these developments and
their acceptance will depend a good
deal on the quality, price and services
provided by traditional food suppliers.
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1950
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Happiness is having room to do what
you want to do during uncommitted time.
An area eight feet by eight feet of floor
space accommodates many indoor activi-
ties. Above is Mrs. Helen Cochran of
Tucson at her loom. She also has space
in her apartment for piano, typewriter and
sewing machine.

Cover: The author, pictured at the right
side of the cover, discusses the require-
ments of outdoor areas for elderly citizens
with Professor of Landscape Architecture,
Guy S. Greene. The author is a member
of the Board of Trustees of the Tucson
Housing Foundation and a member of the
Board of Directors of Tucson Council on
Aging.

Our concern about housing for eld-
erly people is the same as it is for
other age groups in the population.
We start by putting all of the camels
under the same tent. We put people
before things and we believe the
prime function of housing is to pro-
vide for the basic requirements of
life. After finding ways a segment of
the population differs from the whole,
we may put the camels in separate
tents.
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Social & Physical Requirements

of Housing For The Elderly
by Faye C. Jones*

Housing should be an environment
where people can function to the best
of their capabilities and find satisfac-
tions that are essential for their well
being. Ability and activities are more
significant than age of people.

Robert Havighurst said, "We do
not know how it feels to grow old."
This is probably our largest handicap
in doing things for elderly, whether it
is helping them into a car, or build-
ing a highrise apartment building.
Lots of empathy is needed to deter-
mine both the requirements and the
way to provide for them. Sentimen-

tality serves no useful purpose. It
satisfies the person who enjoys being
emotional and wants an opportunity
to express his feelings, about others,
to other people. It just doesn't get the
job done. The job needs plain, hard
facts and sound principles of plan-
ning, plus all of the empathy people
can give to the job.

Frank Lloyd Wright is supposed to

Prof essor of Home Economics and Housing
Specialist, School of Home Economics and
Agricultural Experiment Station, respecti ,
ly.



have said, "Form follows function."
Let's explore the meaning of these
words and the order. Form is what
. see of a building and its parts.

nction is what a building and its
parts do for people. If the order is
reversed, and function follows form,
people must adjust to buildings, if
they are physically and psychological-
ly able to do so. Why are we building
a building?

From a large group there are four
social needs of people which increase
in importance with the years. Then,
more than at any prior time in their
lives, people need a territory, identity,
spatial discrimination, and stimula-
tion. Upon retirement, people give
up the life that provided all of these
things in the normal course of events.

Robert Somner, a social psycholo-
gist, made observations in a center
where about 300 elderly people live.
Each morning one man walked
across the lawn and sat on a retaining
wall screened by a bush. The psy-
chologist knew not to disturb him in
his lair but he talked with him at other
times. One day he asked, "Why do
you sit on the retaining wall every
morning ?" The man waited before
he replied, "It's none of your business."
omner added both round and square
bles and chairs to a lounge to en-

courage conversation. The residents
used the square tables and avoided the
round. He concluded the corners
were boundary markers that define a
territory.

Prior to living in group housing,
their homes and surroundings gave
people identity. They had identity
at work, in organizations, in family
groups, churches and neighborhoods.
They leave behind them those things
when they move into group housing
but they continue to need identity.
Opportunities for identification in a
large center are limited.

Let's think about a situation. One
hundred eighty residential units mean
one hundred eighty doors opening in-
to halls. If all of the doors are painted
early vanilla or landlord cream to
match the walls, with numbers about
an inch high, people who live behind
those doors do not have much iden-
tity. A person becomes the woman
who lives in number 217 or 302.
Housing specialists are concerned
about both the problem and a solu-
tion.

If the doors were painted an array
ii_f colors, people would have some

identity. "Friends know of my vio-
lent dislike for purple, but I would
rather live behind a purple door than
to be known as number 217." If my
vision declined, I may need help to
find my look -a -like door. How hu-
miliating! I am sure I can find a
purple door, unless all other doors
were purple.

These doors will probably remain
cream unless someone finds a way to
overcome such obstacles as; an order
to paint the doors that avoids an in-
crease in labor cost, offsetting a small
cost for colored paint, selecting ten
colors from about 2,875 which the
human eye can distinguish as being
different, and, deciding which color
goes next to which. Then, there is
the painter, the maintenance man, and
the public people who will not be
living there, and the man who is
mildly negative about the project and
evaluates everything by saying, "These
old people never had it so good."
The artistic and technical problems
can be solved easily. People who do
not live there are expendable.

We have tried to find a word that
describes the kind of decisions that
are made with deference to the trades,
to the public, to maintenance, to
present practices, to what another
center did. Maybe they are ego -deci-
sions. The results of ego- decisions
often contrast sharply with decisions
resulting from a thorough considera-
tion of the physical and social needs
of people. Why are we building the
building?

Han Proppe, a young architect
with an intense interest in the environ-
ment for elderly people, believes more
thought should be given to the spatial
discrimination in their housing. Peo-
ple spend the first 65 or 70 years in a
visual environment that is made up
of contrasts in light intensities, in
textures, in shapes, in sizes, and in
color. Contrast serves a useful pur-
pose. It is the way we judge dis-
tances and locate things and places.
This is spatial discrimination.

When time reaction and motions
slow down and visual acuity is not
what it used to be, a well designed
physical environment helps people
to be independent. There are strong
social implications in independence.

Elderly people need more than
food, medicine and love. Our intent
to do good by them is expressed in

many ways. Floors, even bathrooms,
are carpeted. Temperature is con-
trolled to a uniform degree during
all seasons, and, morning, noon and
night. The acoustical environment is
controlled. They hear what we think
they want to hear, and, they do not
hear what we think they do not want
to hear. We build walls of glass for
a view, of something. The mechani-
cal equipment modifies the tempera-
ture variations due to excessive heat
loss and heat gain through expanses
of glass. Operation of this equip-
ment increases their rent, but the
elderly can look out and see where
their money goes. So much of the
world is admitted through glass, there
is no point in going outside for a
change of view or fresh air. We paint
walls cream to harmonize with the
beige carpets. Why do we use beige?

Too often, our efforts to do good
by people produces an environment
without stimulation. Since sameness
prevails, there isn't anything to react
to. Then, we wonder why the resi-
dents do not want to make pots, play
games, even talk with other residents.
A few months ago, I had an interest-
ing talk with the administrator of a
retirement housing center in the San
Fernando Valley of California. We
talked about the role of the physical
and social environments for elderly
people. He said, "There are days
when I wish for a dog fight against
the front door." It is easier to pro-
vide people with a stimulating en-
vironment through design of build-
ings, furnishings and color than it is
to stage a dog fight and much
more permanent.

Paint some walls chartreuse and
raspberry in less important public
parts the mail boxes, the laundry,
public restrooms . . . Display some
psychodelic art, move the potted
plants, rearrange the furniture in the
lounge. The residents will move it
back, but they will have to talk it
over and help each other push it
around. It's good for one social ex-
perience.

Research is underway to study color
preferences of people over 60. The
objective is to determine which colors
people like, which they do not like,
and to which they are indifferent.

The kinds of things that produce
controversy and stimulation in their

( Please Turn Page )
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past must be replaced. Without stim-
ulation people decline. What is be-
ing good to elderly?

A good living unit is a group of
good parts put together in a good
way. These parts are floor space and
equipment and furniture that are
needed to provide for basic human
needs. These needs are the obvious;
sleep, preparation and eating food -
snacks to meals, personal care and
hygiene, storage of their possessions,
and use of uncommitted time. These
are the functional requirements of the
statement: form follows function.

The form is the way these require-
ments are provided for. The form is
good if the elderly are safe, if they
have confidence in their living en-
vironment, if they have privacy, and
if they can live with dignity. Also,
if there is economy of space and
money. Economy in these respects
may be the way to get other things.
When the form of a building disre-
gards function, people must make ad-
justments.

The 1960 census reported the high-
est frequency of accidents in homes
occur to two age groups under two
years and over 65. Elderly people do
not appear to be concerned about
their safety.

Safety devices to prevent falls in
bathrooms, panic buttons, non -skid
floors, good lighting, hand -rails, elec-
tricity for cooking, and fire -proof
buildings are all necessary. Housing
specialists agree entirely with these
measures, but we go farther with
safety precautions than these devices.
This is the age when the frequency of
heart ailments and high blood pres-
sure is high. For this group doctors
order: no pulling, no pushing, no
stooping, no bending, no reaching.
Most of these postural efforts can be
eliminated in the design of apartments
and they should be.

Elderly people need confidence in
their physical environment. Confi-
dence gives them a feeling of assur-
ance that they can do the things they
want to do without stress, such as,
regulate heat on a range, read tem-
perature settings on an oven, find
what they want in storage a func-
tion of height and light. Familiarity
with the type of equipment and its
operation, and accessibility of things,
gives them confidence.

During a recent visit to an appli-
ance store to have a look at new
equipment, the salesman said, "Using
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this range is as simple as pushing a
button." There were about 20 but-
tons across the front of the range
some red, some white and some blue.
Putting your finger on a button and
pushing it is a simple operation. Re-
membering which color does what,

"This is the age when frequency of heart
ailments and high blood pressure is high.
For this group doctors order: `no reach-
ing, no stooping, no bending, no pushing,
no pulling.' Most of these postural efforts
can be eliminated in design of apartment,
and they should be! In this case an un-
safe arrangement could have been made
safe by installing the wall cabinet 14
inches above the counter top.

and which button belongs to which
heating unit, is not so simple. If tech-
nology moves any further into left
field, we may need to ask industry to
make a model for elderly people.
People who live with elderly people

report they refuse to learn how to
operate new types of equipment.

The author was asked to prepare
critique of proposed plans for a lar
retirement center in another state.
The living unit plans had been col-
lected from various sources. All of
them have been built and people are
living in them. Space and equipment
were studied in these layouts from the
standpoint of safety, privacy, dignity,
confidence and economy of space and
money. There were good features on
these plans.

Bedrooms were so small people
could not make a bed or clean under it
without moving the bed. It is true
that space costs money but when peo-
ple live with wall -to -wall mattresses,
it is time to remove a wall and have
an alcove off of a sitting room, with
appropriate screening. In other cases
plans were found without either a
bedroom or sleeping alcove. Residents
must sleep on furniture that converts
into a bed. The doctor orders, no
pulling and no pushing. People like
to live with dignity. People who work
with the elderly say they make their
bed but may be in and out of it sev-
eral times during a day.

In small apartments, a substantial
amount of wasted space is evide
due to poorly planned traffic lane .

In a 12 foot by 16 foot sitting room,
58 percent of the floor space was de-
voted to traffic lanes. After moving
two doors, only 17 percent was used
for this purpose. Also, the change
provided visual privacy in the bed-
room.

Housing specialists cannot give de-
signers research results to cite the
amount of floor space that should be
devoted to traffic through a room.
There are too many variables to study
this problem. We do know a straight
line is the shortest distance between
two points.

On one or more of the layouts for
these apartments, there were dressing
rooms three feet wide by four feet
long with a mirror over a narrow shelf,
and there were the two doors. It is
doubtful if many 80 year olds can
stand on one foot long enough to put
a sock and shoe on the other. Want
to bet that the person who lives in
such an apartment dresses in the sit-
ting room? . . .

My empathy for these people is
rather strong when it relates to kitc . iens and equipment. Do we kno



what it is like to add limited vision
to inadequate facilities. One of my
0 year old friends is a retired phy-

an. He is blind. He talks about
1 problems during visits. One of
his problems is shopping for food he
can use. Cans and packages must be
marked by a sighted person so he can
identify the contents later.

Prefabrication is used to reduce the
cost of buildings Look for excep-
tions. An exception is a ready -built
unit that is used in lieu of a kitchen.
No one can dignify this 24 by 28
by 36 inch object with the name
kitchen.

It has two units for cooking but no
oven. There is a very small sink be-
side the burners. There is no work
space. Under the sink, there is about
two cubic feet of refrigerated storage.
Under the cooking units, there is
about the same amount of space to
store dishes and utensils and food
supplies. All of the storage is be-
tween the floor and finger tip heights.
Workers must bend or stoop to remove
and return to storage everything they
use. Dignity or not, the top of the
chest in the sitting room will be used
to store packages and dishes. The
contract price on the "thing" is about
J5.

Someone defended this prefabri-
cated unit on the basis that elderly
people eat T.V. dinners and the unit
is good enough. Let's see about that.
The refrigerator shelf is not as wide
as the T.V. dinner and there is no
oven.

It is always easier to find fault than
it is to prepare an alternate proposal.
This critique attempts to do both.
One alternate is to include a 3 -unit
electric range with an oven and an
11 cubic foot refrigerator. The stor-
age is high in this refrigerator. It
costs about $60 less than the lowest
price under -the -counter models that
have less than half the capacity. The
work counter and storage proposed is
a custom designed six -foot long base
cabinet with a 24 inch sink installed
in one end and a four -foot long wall
cabinet installed 14 inches above the
counter top. I am aware that the in-
stallation height of the wall cabinet
is about eight inches lower than the
present practice installation. Hous-
ing specialists know that elderly
women are not six feet tall. The con -

ct price on this complete kitchen
Jabout $550 $125 less than the

"prefab" substitute being used.
Someone thought elderly people

like the prefab unit. Sorry, the proj-
ect can't afford them. On a three
hundred unit project, the prefab units
will cost $37,500 more than the cus-
tom designed kitchen described.

Opinions of people should be treat-
ed cautiously. For years, the public
has been observed while viewing new
houses that are open for inspection.
Eavesdrop on people while they tell
the builder how much they like the
house. But, outside the door, they
review all of its faults and agree they
wouldn't have the house at half the
price. This seems to be an old Ameri-
can custom.

The program of building a center
to house elderly people goes through
many phases from concept to comple-
tion. Different professional groups
have valuable contributions to make.
If the training and experience of an
individual has prepared him to do the
work, he is a professional. On all
other phases of the job, he is an
amateur. Someone defined an ama-
teur planner as a person who can
make two bad mistakes to correct one
people can live with. They are the
people who move a bathroom door to
open into a sitting room to make wall
space to install a towel bar that is
not needed.

The sociologist, the physician and
the housing specialist may get to-
gether and design a facade for the
building but their design would not
become the ninth wonder of the
world.

The author recommends that
models of living units be prepared for
nationwide use. Each of the models
could be designed to solve a problem
and presented in print. Since ability
to pay is our Lord and Master, base
the size of the models upon price.
But, size is not design. The design
of each model should be based upon
space requirements for activities ap-
propriate to the problem. There are
advantages of using minimum space
for each model. However, in each
model, there should be places indi-
cated on the layout to increase either
the length or width or both without
disturbing the design of kitchens,
bathrooms, storage or traffic routing.
This can be accomplished with modu-
lar planning.

Housing specialists have informa-

tion that they can use to improve de-
sign. We have data from research
results on energy output for various
types of postural efforts. We have
design data for both horizontal and
vertical dimensions of space; space
requirements for activities in three
standards minimum, desirable and
optimum. There is information about
reaching and working heights of peo-
ple. We have design data for storage.
People having impaired mobility have
concerned us and we know what ad-
justments must be made for those
people.

The $37,500 that it is possible to
save on a single project will go a
long ways toward the cost of prepar-
ing the models. These models should
save time and money as well as pro-
duce a good standard.

In respect to physical requirements,
people are more like other people
than they think they are. Differences
that do exist can be provided for
within the framework of good func-
tional design for the group we set out
to serve.

Research results take much guess-
work out of solutions for technical
problems. Decisions based on per-
sonal likes, present practices, and
assumptions, when other people are
the consumers, do not give good re-
sults. Assumptions can be wrong.

The value of being analytical when
making choices is helpful. For ex-
ample, the wall finishes in residential
units may be exposed masonary, wood
paneling either prefinished or job fin-
ished, drywall with paint or wall-
paper, plaster with paint or paper, or
the inside of a prefab wall section.
Strip all of the choices down to the
atoms in their bones. Find out which
attributes each treatment has for the
purpose before making a decision.

From the first concept of the job
to completion, there will be difficult
decisions, or there had better be.
These will be times when one question
should be asked and answered : Why
are we building this building? When
completed, the building often shows
if the question was asked at the right
times and how it was answered.

Housing can satisfy an amalgama-
tion of basic human needs. The peo-
ple who live in the center are silent
consumers. Know them well enough
to give them a place to live that is in
accord with their abilities and values.
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Consumptive Water -Use Efficiency of Alfalfa

Grown Under Three Irrigation Regimes

by R. J. Joy & Albert K. Dobrenz*

Alfalfa is the most important forage
crop in Arizona. Over 200,000 acres
in Arizona are devoted to alfalfa hay-
production. Alfalfa accounts for over
90 percent of total hay -production and
85 percent of the total hay acreage in
the state. Yields are high and alfalfa
does require a lot of water during one
growing season because of the amount
of leaf area produced.

Water is our most important natural
resource. Competition for water in
Arizona is keen. The demand for
water by agriculture, industry, and ur-
ban users is depleting our under-
ground aquifers. The cost of water is
increasing as the supply diminishes,
making the conservation and efficient
use of water of prime importance.

Since alfalfa is a major irrigated-
crop in Arizona, emphasis should be
given to increased efficiency of water
use in alfalfa production. This study
was initiated to determine the most
efficient use of water in alfalfa pro-
duction under field conditions. When
designing this experiment, the follow-
ing questions were asked:

Figure L Irrigation treatments used in
this study were applications of water when
30 percent (high), 60 percent (medium),
and 90 percent (low) of the available soil
moisture had been depleted.

1. Do alfalfa cultivars * * dif-
fer in their ability to use
water efficiently?

2. Does consumptive water -
use efficiency of alfalfa
change with different ir-
rigation regimes?

3. At what time during the
growing season is the al-
falfa plant most efficient?

4. At what time during the
growing season does al-
falfa forage contain the
most leaves per unit of
dry matter?

Plots of Mesa -Sirsa, Moapa, Sonora,
and El -Unico were established at the
Soil Conservation Service Plant Ma-
terials Center at Tucson and were used
to evaluate consumptive water -use ef-
ficiency of these cultivars grown un-
der three irrigation regimes. Effi-
ciency of consumptive water -use was

*Soil Conservationist, U. S. Department of
Agriculture Soil Conservation Service, and
Professor of Department of Agronomy, re-
spectively.
° ° Cultivars means varieties.
° ° °Leaf to stem ratio was obtained by divid-
ing the dry weight of leaves by the dry
weight of stems.
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determined by dividing total water
applied in kilogram per plot by total
kilograms dry weight of forage per
plot. The resulting value was the
kilograms (kg ) of water used to pro-
duce 1 kg of dry forage.

Irrigation treatments were estab-
lished by surface irrigating when ap-
proximately 30, 60 and 90 percent of
the available soil moisture had been
removed to a depth of three feet (Fig-
ure 1) . These irrigation regimes were
designated as high, medium and low,
respectively. All cultivars grown un-
der each of the irrigation regimes re-
ceived the same amount of water at
each irrigation.

The forage was harvested from
plots that were 0.91 M ( meters) ( 3
ft.) by 7.6 M (25 ft.) for two complete
growing seasons. Plants were cut
approximately the one -tenth blo _ -

stage. At each harvest during the
second growing season, replicated
samples of individual cultivars were
separated into leaves and stems to ob-
tain the leaf to stem ratio.''
Figure 2. The units of water required to
produce a unit of dry matter for Mesa -
Sirsa (MS), Moapa (MO), Sonora (SON)
and El -Unico (El) cultivars of alfalfa
grown with three irrigation regimes during
1968 and 1969.
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Figure 3. Average consumptive water -use
efficiency (bars) and dry forage produc-
tion (black line) at eight harvests of four
alfalfa cultivars grown under three irriga-
tion regimes in 1969.

Cultivars Differ in Consumptive
Water -Use Efficiency

A statistical comparison of cultivars
within soil moisture regimes showed
that in 1968 E1 -Unico was significant-
ly more efficient than Moapa under
the low moisture regime. Under the
medium regime E1 -Unico was more

icient than Mesa -Sirsa, Sonora and
apa. Mesa -Sirsa was the most ef-

cient cultivar under the high regime
during the 1968 season ( Figure 2) .

E1 -Unico was significantly more
efficient than Sonora but not signifi-
cantly different than Moapa or Mesa -
Sirsa under the high soil moisture re-
gime in 1969. Cultivars were not sig-
nigicantly different under the low and
medium moisture regimes in 1969.

Irrigation Regimes Affect
Consumptive Water -Use

Efficiency
Plants grown under the low soil

moisture regime were the most effi-
cient in water -use while plants grown
under the high moisture regime were
the least efficient ( Figure 2) .

Consumptive use was successively
greater from the low to the high soil
moisture regimes which was partially
due to increased evaporation. How-
ever, differences in consumptive
water -use efficiency among irrigation
regimes were due mainly to differ-
ences in irrigation efficiency. Irriga-
tion efficiency was higher on the low
and medium soil moisture regimes

n on the high regime. To attain
ximum irrigation efficiency of ap-
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proximately 90 percent, the irrigation
system was designed for water appli-
cations of more than twice the 400
gpm ( gallons per minute) used in this
experiment. It was necessary to apply
an average minimum irrigation of 5
acre -inches in order to adequately ir-
rigate all plots under the high mois-
ture regime. This was more than that
needed to refill the plant root zone
and water was lost through deep per-
colation. Irrigation efficiency of the
low and medium soil moisture regimes
was believed to more nearly ap-
proach maximum because larger quan-
tities of water were required to refill
the plant root zone at each irrigation.

Total rainfall plus irrigation water
applied to alfalfa grown under the
low, medium and high soil moisture
regimes in 1968 was 45, 55 and 75
acre -inches, respectively. In 1969 the
low, medium and high regimes re-
ceived 50, 54 and 83 acre -inches of
water, respectively.

Alfalfa Plants Most Efficient
at Period of Highest

Production
Cultivars varied significantly in con-

sumptive water -use efficiency among
harvests. In general efficiency was
greatest when alfalfa production was
highest. The consumptive water -use
efficiency values shown in Figure 3
are based on the amount of water ap-
plied prior to each harvest. In 1969
plants harvested in June were the
most efficient while the least efficient
harvest occurred in September. Al-
though the October harvest yielded
only 23 kg of forage per plot more
than the September harvest, it was the
second most efficient harvest with a
value of 489. This occurred because
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Figure 4. Average leaf to stem ratio (bot-
tom line) and dry forage production (top
line) of four alfalfa cultivars grown under
three irrigation regimes in 1969.

no irrigations were applied after Sep-
tember. When harvested in October,
the plants were using moisture sup-
plied to the soil prior to the Septem-
ber harvest.

Leafiness of Alfalfa
The leaf to stem ratio and dry for-

age production averaged over culti-
vars and irrigation regimes for each
harvest are shown in Figure 4. The
alfalfa plants had more leaves per unit
of dry matter at the first and last har-
vests and more stems during the
period of peak forage production.
The average leaf to stem ratio dropped
sharply from the April to the May
harvests, remained low through July
and increased with the fall harvests.
Temperature influenced the leaf to
stem ratio of alfalfa. Reference to
temperature data for 1969 showed that
the averaged leaf to stem ratio was
generally highest during the coolest
months and lowest when tempera-
tures were high.

Conclusions
Alfalfa cultivars with the highest

forage production were the most ef-
ficient in consumptive water -use.
Water was wasted when more was
applied than that amount removed
from the plant root zone by evapo-
transpiration. This illustrated the im-
portance of operating irrigation sys-
tems at maximum efficiency. In-
creases in consumptive water -use effi-
ciency achieved by growers through
more efficient alfalfa cultivars would
be nullified if the plants were grown
under an inefficient irrigation system.
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Aflatoxin
(From Page 3)

are passed up the food chain to man.
Laboratory tests have shown that
dairy cattle can convert aflatoxin Bi to
aflatoxin M, which can be excreted in
the milk, but to our knowledge, this
has not been found in commercial
milk. It is also possible that ingestion
of aflatoxins could occur from eating
contaminated cereal grains, although
this has not occurred in man.

Detection
The most widely used technique

for detecting aflatoxins involves chro-
matography, which enables the sepa-

Figure 2. Fluorescence of the four com-
mon aflatoxins as separated by
chromatography.

ration of aflatoxins from the many
other constituents present in a feed
sample ( Figure 2) . Biological assay
procedures have been investigated,
but have not reached development for
routine use.

Although Aspergillus flavus con-
taminated feed products generally
fluoresce under ultraviolet light when
aflatoxins are present, this is not al-
ways true. Further, many other
fluorescent substances are produced
by a variety of microorganisms and
plants. Thus, many factors need to
be investigated before this method
could be reliably used as a rapid
method for estimating aflatoxin in
contaminated products.

Control
Aflatoxins are very heat stable and

therefore are not normally destroyed
by heat processing. Studies are in
progress involving the use of other
microorganisms, extraction methods
and chemicals to destroy or remove
aflatoxins from foodstuffs. However,
none of these methods are currently
feasible as a practical control proced-
ure.
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Currently, control is best attained
by preventing the formation of afla-
toxins, rather than attempting to re-
move them after occurrence. This can
best be done by so regulating cultural
and irrigation practices and storage
conditions as to minimize the growth
of the fungus Aspergillus flavus; fungi-
cides to control Aspergillus flavus do
not appear to be practical for the pre-
vention of aflatoxins.

Tolerances
Since aflatoxins have been shown

to be carcinogenic, the U.S. Food and
Drug Administration will not allow
any aflatoxins ( zero tolerance) to be
present in foods and feed shipped be-
tween states. However, the Food and
Drug Administration in 1970 issued a
"guideline level" for aflatoxin of 20
parts per billion ( 0.02 parts per mil-
lion) . This number is based primari-
ly on a lower limit of detection of
around 10 parts per billion, with a
factor of two safety factor. It should
not be considered as a tolerance.

The Arizona Situation
To date, there have been no con-

firmed cases of aflatoxin poisoning of
animals within Arizona. During the
period February 1969 to July 1970 six
samples of moldy feed were analyzed
in the Department of Plant Pathology
for aflatoxin content. The levels found
were at the limit of detection, far be-
low any known levels of toxicity.
Higher aflatoxin levels have been
found in certain moldy plants, includ-
ing cotton bolls, under field condi-
tions.

The fungus Aspergillus flavus is

quite common in Arizona, and is one
of the major fungi involved in boll rot
of cotton. Under proper conditions
of humidity and temperature
hanced production of aflatoxin co air
easily occur on feed and crops in
Arizona. Numerous instances of afla-
toxin contamination of cottons e e d
meal produced in Arizona have been
reported by the U. S. Food and Drug
Administration. In Arizona aflatoxin
appears to be more prevalent in cer-
tain field crops than in stored pro-
ducts.

Summary
The aflatoxins, produced by the

fungus Aspergillus flavus are found
worldwide in a variety of foodstuffs.
They are toxic to a variety of organ-
isms and have found to be carcino-
genic in some animals. Although their
toxicity to man has not been proven,
animal studies clearly suggest this
possibility.

Aflatoxins can be rapidly detected
by chromatographic procedures by
utilizing their fluorescent properties
under ultraviolet light. There have
been no confirmed reports of afla-
toxin poisoning occurring in Arizona,
but random analyses for its occurrence
are being made.

Aspergillus flavus is a corn
fungus in Arizona, and under con -
tions of moderate temperature and
high humidity aflatoxin production
could occur. The only effective con-
trol of aflatoxins is through control of
the causative fungus, by proper cul-
tural and irrigation practices and stor-
age conditions.
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