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It is important to have in our office a

girl who speaks Spanish. It is fortunate
that staff members who can translate
Italian, French and German are avail-
able. For the volume of foreign mail
which comes to this college - mostly re-
quests for research information - is pro-
digious.

(A side effect is the fact that three or
four secretaries in this college each col-
lect foreign stamps, thus making many
youthful philatelists happy.)

Probably 60 per cent of the foreign
mail can be answered by sending bulletins
on all phases of crop production, live-
stock care, horticulture, agricultural eco-
nomics, or about plant diseases and pests.

The other 40 per cent of letters require
some search for specific information and
detailed answers. Because Arizona is con-
tiguous to Latin America, the proportion
of letters from Central and South Amer-
ica bulks large in our daily packet of
foreign mail. Likewise, climate and agri-
culture of Arizona are more similar to
those of Latin America than is true of
the Midwest or eastern United States.

Research scientists, by and large, have
an international viewpoint. If a man in

L

San Salvador is plagued by the same
plant disease problem as you are, that
makes a community of interest which
diminishes any concern about difference
in race. If you have new knowledge about
heritability of some livestock attribute
you are already in touch, no doubt, with
three or four others in as many other
countries who are studying the same
problem.

We would never disparage the efforts
of military scientists at Cape Canaveral,
nor question the huge sums alloted to
Pentagon research. But somewhere in the
forefront of man's search for world peace,
for an amicable world without the ever -
posed threat of war, we surely will find
the research scientist the man who
breaches all walls of distance, race and
language because he shares with others
an insatiable curiosity for answers which
will help mankind.

NictJtde-u
Dean

College of Agriculture
and

School of Home Economics

Chemist Checks Up
On Livestock Feeds

A total of 542 commercial livestock
feed samples were examined by the office
of Floyd Roberts, State Chemist, in 1962,
most of these samples from feed already
delivered to customers.

Analyses reveal 13 per cent of the
samples were deficient in one or more
components "beyond reasonable toler-
ance," the chemist's annual report notes.
Six per cent of the samples were taken
from materials which had not been regis-
tered as required by law, while 8 per
cent were from lots misbranded due to
failure to provide necessary labeling or
insufficient information in the labeling.

The State Chemist enforces the state
commercial feed law, with inspectors
from the chemist's office taking livestock
feed samples which are returned to the
laboratory for analysis. The laboratory is
housed at the Mesa Experiment Station.

The annual report of findings is re-
quired by state law.

In the fiscal year ending last June, U. S.
agricultural exports reached a record $5.1 bil-
lion. This includes exports both for dollars
and under Public Law 480, which Dr. Hillman
discussed in a previous issue of PROGRESSIVE
AGRICULTURE IN ARIZONA.

Our Cover Picture

Scotty Riley, in our cover picture, is
thoroughly happy with the twin white
Holstein calves with which he is posed.
Scott, son of Dr. Perry Riley of the uni-
versity's Dairy Science Department, is
four years old.

The calves, sons of one of the high
producing UA Holsteins, were four days
old when the picture was taken. They are
unusual because they are all white except-
ing for a black circle around the eyes and
black ear tips.

It is unfair to our readers, perhaps, to
have this picture (on the cover) over a
headline about a 4 -H anniversary. Scotty,
at four years, is not quite eligible for 4 -H.

On the other hand, the picture does
symbolize one of the nicest attributes of
4 -H - attractive youngsters interested in
attractive young animals.
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4 -H IN ARIZONA 50 YEARS OLD

Ray Weick

A "teen -ager" beloved by 7,000 other Arizona teen-
agers, is 50 years old today. Nor has it been slowed
by maturity, for today it is more active than ever.

That symbolic "teen -ager," of course,
is the Arizona 4 -H program.

The record reveals that 4 -H Club work
as we know it today, had its beginning in
Arizona in 1913. In that year, volunteer
leader George T. Peabody organized a
Boys' Cotton Club in Chandler.

Creation of the Agricultural Extension
Service by the Smith -Lever Act in 1914
resulted in the 12 cotton, corn and grain
sorghum clubs organized that spring by
Prof. Stanley F. Morse of the Experiment
Station, having an official affiliation with
The University of Arizona.

Canning clubs and pig and poultry
lubs were organized in 1915 when
eland Park as state club agent became

the first university employee to devote
full time to boys and girls clubs.

Stress on Economics
In the early years, great emphasis was

placed on the economics of the various
projects. Floyd Medlock brought national
attention to Arizona in 1917 with his rec-
ord yield of 310 pounds of lint cotton
from one -half acre, which netted him
$137.58.

World War I brought the creation of
liberty clubs, which were encouraged to
produce all the food they could. About
this time cow testing was added as a new
project, and funds from an emergency
food bill were used to hire four new dis-
trict club leaders in an effort to increase
food production through these liberty
clubs.

Special teams of girls from the canning

Mr. Weick is Extension Specialist in 4 -H
Club work. Considerable effort was made by
him to obtain the early day pictures which
accompany his article.

Floyd Medlock, referred to above, is the only
survivor of early day 4 -H work in Arizona who
could be located at the time of this writing. He
is retired now, after a successful life as farmer,
worldwide cotton broker and land developer.
He recalls with great zest his experiences 45
years ago with 4 -H work, particularly the Boys'
Cotton Club south of Tempe.
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clubs were used to teach food preserva-
tion through demonstrations.

Over 2000 Enrolled
Sixty -three volunteer leaders were ac-

tive in the program by this time and the
enrollment had passed the 2,000 mark.
An influenza epidemic in 1918 forced
cancellation of the Farm Boys Encamp-
ment at the State Fair but the state cham-
pions were brought to The University of
Arizona campus, as had been the policy
since the beginning.

On July 1, 1920, State Club Leader

HOME CANNING OF home -produced
foods was a "Win the War" effort of the
youth clubs back in World War I days.
Below are shown Opal Webb and Janie
Taylor of the Pima Boys' and Girls' Lib-
erty Club. They are posed, in this 1918
photo, with the results of their home
canning project.

AT MESA, BACK in 1916, the Boys' Pig
Club had a brood sow project. Here two
members are studying the feeding of a
sow with her litter. That sow's well -
rounded contours would not be accept-
able today, with our emphasis on "meat -
type" swine, but in 1916 there was a war
on, and animal fats were precious.

Parke and Assistant State Club Leader
Agnes Hunt resigned and Assistant Di-
rector A. B. Ballantyne became respon-
sible for Boys and Girls Club Work. At
this time, club work was combined with
adult work in agriculture and home eco-
nomics. Prior to that time it had been a
distinct and separate line of work.

During the early 20's, club work fol-
lowed the Farm Bureau plan, with the
Farm Bureau locals providing leadership.

An outstanding example of successful
work under this arrangement was conduct-
ed in Pima in Graham County, west of
Safford, under the leadership of Mrs.
Ethel Kelley. A club of 118 members,
under a group of 14 leaders, succeeded in
completing every single project. Caroline
Eyring of this club was named National
4 -H Leadership winner.

State Gets National Recognition
Arizona was recognized nationally in

1926 for showing the greatest increase in
per cent of member completions. Baking
was added as a new project that year.

The Southern Pacific Railroad spon-
sored Arizona's first delegation to Na-
tional 4 -H camp at Washington, D. C.,
in 1928. Members making the trip were
Vida Lee Benton of Yuma, Beatrice
Mickelson of Thatcher, Carl Harris of
Roosevelt and Iler Mortenson of Duncan.
( Vida Lee Benton, now Hightower, was
among the first of Arizona's 4 -H alumni
to be honored.)

Howard R. Baker, now Assistant Di-
rector of Extension, was named Club

(Continued on Next Page)
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Specialist in 1929. It was that year that
the term, "4 -H Club Work," first made
its appearance in the records. Also that
year the state champion dairy judging
team from Maricopa County participated
in the National Dairy Show in St. Louis.

And a 25c Dinner
The 30's brought the depression and

the curtailment of such activities as 4 -H
Club Week and county fairs. Dress Revue
was an added activity. The first moving
pictures of 4 -H Club work were made,
and state -wide radio broadcasts on 4 -H
were made monthly. Music appreciation
was added as a new project. Members
attending the 1934 Boys and Girls Club
Week paid 15 cents for breakfast and 25
cents each for lunch and dinner. Three
years later, the name for this event was
changed to State 4 -H Roundup.

The term "United Club" was used in
reference to larger clubs containing a
variety of projects. Some of the unique
programs of this era were "Foods for
Hot Weather Clubs" and "Hot Lunch
Club."

The pin and certificate awards that 4 -H
members earn in today's programs, had
their beginning in 1938.

Emil Rovey became Boys' and Girls'
Club Specialist in July, 1939. The fol-
lowing year enrollments passed the 3,000
mark for the first time and the 4 -H de-
partment at the State Fair was revived.

Effect of World War II
With World War II, 4 -H activities

included emphasis on production, con-
servation and on scrap iron drives. 4 -H
War Bond sales totaled over $300,000.
Most clubs continued to be active through
the school systems. Roundup was can -
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celled in 1942 because of war -time travel
restrictions. Fat calves sold at the Tucson
Livestock Show at prices ranging from
16 to 32 cents per pound.

Emil Rovey resigned; Kenneth McKee
filled this vacancy. Only Maricopa County
was able to keep on an assistant agent to
work with 4 -H; leaders were hard to find
and the war manpower shortage badly
upset 4 -H Club work.

Following the war, county fairs were
revitalized, with 4 -H work having a part
in them. County councils were being
formed. Yuma County conducted its own
4 -H Camp and things were moving
again. However, in 1946, polio was
prevalent enough to warrant waiting an-
other year before renewing the State 4 -H
Roundup activities. A move was started
to remove 4 -H work from the school sys-
tems and make it a community program.
Work with Indian children on reserva-
tions was initiated.

First Leaders' Conference in '49
The first state -wide leaders' conference

was conducted in 1949. A project in jun-

FOOD WILL WIN the war and. wme the
peace, young people were taught in that
1916 -18 period. At Ray, Ariz., a series of
lessons in food conservation were pre-
sented. Here, in a demonstration in front
4: of a Ray store, an eager girl is
pointing out to a passing man that bake(
products can be made without the use of
lard, which was then high- priced and in
short supply.

for leadership had been started the year
before, so quite a number in attendance
at this conference were members enrolled
in this new project.

At mid- century 4 -H was maturing.
Enrollments had passed the 3,500 mark.
Over 350 voluntary leaders were serving.
The active interest of civic groups, com-
mercial concerns and others was at an
all -time high. By 1953 the transition from
in- school clubs to out -of- school clubs had
been almost completed, but not before a
loss in membership of nearly 1,000 was
experienced.

In that year, State Leader Kenneth Mc-
Kee resigned. The work was continued
until 1954 by Assistant State Leader Ellen
Kightlinger. Graham P. Wright was ap-
pointed State 4 -H Leader in 1954 and
Miss Sarah Harman was appointed As-
sistant State Leader in 1957. Both of these
still serve in these positions as well as
Ray Weick, who was appointed as 4 -H
Specialist in 1961.

Change of Emphasis 1
The past decade has seen 4 -H work

concentrate on the development of com-
munity club work to replace the project
groups which had evolved in the move
away from the school- centered programs.
County council groups have developed
comprehensive calendars of 4 -H activ-
ities to accommodate the popular demands
for competition. As late as 1960, Mohave

(Continued on Next Page)

A DEMONSTRATION IN lettuce thinning
occupies this group, below, photographed
in 1916. These are members of the Chan-
dler Garden Club. Note how all these
World War I period club activities
stressed production and conservation of
food.
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County established an Extension program
and 4 -H Club work, and was soon in-
volved in a full scale program.

ok Most counties today are conducting
Weir own camping programs, either alone

or with another county. Last year, more
than one out of seven 4 -H members par-
ticipated in camping.

More "firsts" were written into the
record by Arizona 4 -H members in 1962.
This was the first time that as many as
three Arizona 4 -H members had ever

"EVEN THE BOYS can help to can the
Kaiser," says Melvyn Lyall of Creighton
(sic), Ariz. In this 1917 photo he demon-
strates masculine canning techniques.

been selected as national winners in one
year. They are Patti and Colleen Smith,
sisters, of Safford, and Tony Mellor of
Elgin. Patti and Colleen's selection
marked the first occasion that two mem-
bers of the same family had ever been
honored as national winners in the same
year. In addition, Tony Mellor was select-
ed the first representative from the state
to participate in National 4 -H Club week
"Report To The Nation" activities.

Project work is assuming a new role,
with the increased emphasis on science.
Recently revised projects give the mem-
bers greater opportunities to deal with
science and management, and allow mem-
bers to set many of their own goals.

Stands the Test of Time
Throughout the 50 -year history of 4 -H

Club work in Arizona, the changes in
emphasis have been varied and numerous.
Throughout the trial of time, emergen-
cies, two world wars, epidemics and a
variety of other distractions, one single
principle of 4 -H Club has stood the test.
This principle is that whatever the en-
deavor, it must make a beneficial con-
tribution to the experiences of the boy
or girl. Today's 4 -H program suggests
that a balance of experiences in project
work, personal development opportuni-
ties and leadership will result in "skilled
citizens" being our prime end product.

The growing present enrollment of
approximately 7,000 members, under the
leadership of 1,200 leaders, suggests that
many more exciting pages are yet to be
written in the history of Arizona 4 -H
Club work.

380 Fertilizer Samples Checked
Some 380 samples of fertilizer mate-

rials were collected and given laboratory
examination by the State Chemist in 1962,
the annual report of that office indicates.
Floyd Roberts, State Chemist, operates
his department under jurisdiction of The
UA College of Agriculture, with labora-
tories at the branch experiment station at
Mesa.

Six per cent of the 380 samples were
found deficient in one or more compo-
nents beyond the tolerances set by law,
the report notes.

With commercial fertilizers, penalties
are assessed against the registrant when
deficiencies exceed established tolerance.
This penalty is "three times the value of
the deficiency, and is paid to the con -

k

sumer whose material is found deficient,"
the State Chemist explains.

Thirteen per cent of the samples were
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from materials that had not been regis-
tered by the time of sampling.

"Generally," explains the State Chem-
ist, "applications for registration are sub-
mitted when the matter is brought to the
attention of the violator. However, the
only excuse for most of these violations
is carelessness in determining that each
product is registered before making
sales," he says.

"Misbranding, resulting from failure
to apply labels or entirely complete labels,
was found in connection with lots repre-
sented by 11 per cent of the samples,"
says the chemist's report.

Much of this was found in connection
with bulk deliveries where labeling in
the form of a written or printed state-
ment did not accompany delivery as re-
quired, the report indicated.

State law requires that commercial fer-
tilizers, as well as agricultural minerals,
must be registered before being offered
for sale in the state.

Cochise County
KAWT, Douglas -Check local listings.
KHIL, Willcox - Mon. thru Fri.,

7:45 a.m.

Coconino County
KCLS, Flagstaff - Tues.

8:20 a.m.
KGLS, Flagstaff (Home

Thurs., 9:45 a.m.
KPGE, Page - Fri., 2:30

Graham County
KATO, Safford - Sat., 9:30 a.m.

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

5:30 a.m.
KUPD, Phoenix - Mon. thru Sat.,

5:30 a.m. and 12:25 p.m.
KPHO, Phoenix - Mon. (cotton re-

port) 12:40 p.m.; Thurs. (dairy and
livestock report) 12:40 p.m.

Navajo County
KDJI, Holbrook - Tues., 12:45 p.m.

Pinal County
KPIN, Casa Grande - Mon. thru Sat.,

6:55 a.m.; Mon. and Fri., 9:30 a.m.;
Tues., Thurs. and Sat., 12:20 p.m.;
Fri., 5:00 p.m.; Sat., 7:00 a.m.

Santa Cruz County
KNOG, Nogales - Mon., 6:30 a.m.

Yavapai County
KYCO, Prescott -

Fri., 5:55 p.m.
KNOT, Prescott -

Fri., 5:35 a.m.

Yuma County
KVOY, Yuma -

a.m.
KYUM, Yuma -

a.m.

and Thurs.,

Agent) -

p.m.

Mon., Wed. and

Mon., Wed. and

Mon. thru Fri., 5:45

Mon. thru Fri., 6:25

July
29 -31 -State 4 -H Roundup, U of A

Campus

August
1 -2 -State 4 -H Roundup, U of A

Campus
14- 16- Annual Arizona FFA Leadership

Conference, U of A Campus

September
16 -20 -State 4 -H Advisory Committee

Meeting, U of A Campus
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COUNTRIES

Jimmye S. Hillman

In paper delivered at the winter program of
the American Farm Economic Association and
Joint Social Science Association Meetings, St.
Louis, Mo., Dec. 27 -30, 1960. Also as an arti-
cle in the Italian Economic Journal, Mercurio,
May 1962. The author is head of the Depart-
ment of Agricultural Economics, The Univer-
sity of Arizona.

Agricultural scientists seem reluctant
to specify a unique set of conditions,
organizations, and circumstances under
which productivity in agriculture would
be maximized. This reluctance is, of
course, understandable if for no other
reason than that agriculture is but one
sector of a socio- economic system. In oth-
er places (see footnote) I have set forth
certain definitional and measurement con-
cepts, so will not specify them here.

It is my firm belief that some of the
greatest obstacles to increased pro-
ductivity lie in the area of cultural,
institutional, and community condi-
tions. Altering the willingness of farm
people to respond, and converting
them to receptive attitudes, should be
closely combined with, and may even
precede, programs which would change
their mechanical ability to perform.
Certainly, these changes must be
made before large -scale technical pro-
grams are introduced.

By receptivity I do not mean simple
acceptance of methods of performance or
modes of activity which are new but
proven and which will, of themselves,
enhance production. Instead, the notion
of receptivity is better correlated to atti-
tudes which relate to such things as mate-
rial values, incentives, advancement, etc.

For example, the contemplative, non -
experimental, incurious, and fatalistic out-
look of large sectors of the rural popula-
tion of India, and even certain of the
intelligentsia, typifies an attitude. Such
attitudes no doubt account for the absence
of skill in husbandry and the low level of
productivity in Indian agriculture. But
they dictate to some degree the elasticity
of response of agricultural producers in
every country.

Improving the Human Agent
Productivity in agriculture may be im-

proved by attending to both the physical
and other needs of human beings who
compose the labor factor. One of the
places where the vicious circle of poverty
and low productivity can be broken is
through better diets and nutrition; but
care must be taken that food and nutrition
programs don't just "feed the worms."
Getting rid of worms, parasites, and dis-
ease is equivalent to a substantial increase
in the food supply; hence, health pro-
grams play a vital role in increasing
productivity.

Education offers another way to in-
crease the capabilities of the human agent
in underdeveloped areas. Schooling in
many countries tends toward a formal,
verbal, and academic emphasis, with an
undue amount of professional training.
The goal of such training is likely to be
the acquisition of techniques rather than
the spirit of learning which produced
techniques. Learning by verbal instruc-
tion and rote memory is put ahead of
libraries, laboratories, and research pro-

grams in the physical, biological, and
social sciences.

The United States has been, in a sense,
aggravating the problem by attempting to
make high -powered analysts and develop-
ment economists out of far too many agr
cultural and run -of- the -mill people. Let
me be specific. In the case of Brazil, there
is a dire need for elementary training in
farm accounting and management tech-
niques of research. What have we done
in many of our recommendations but send
Brazilians and others to schools in the
United States and Europe, which plunges
them immediately into advanced courses
in production economics, or the like, to
receive training which in many cases is
not only inappropriate but is also non -

communicable to those in need back
home.

Land Reform Is Popular
Because of the dominance of agricul-

ture in the economies of under- developed
countries - which is, in itself, indicative
of underdevelopment a land reform
program is usually high on the list in
plans to increase productivity. Unfor-
tunately, the need for some constructive

IImeasures with respect to man's rights in i 11

land has been lost in slogans and emo-
tionally conceived programs of confisca-
tion which would expropriate, break up,
and redistribute large land holdings. This
is the all in all of land reform in man
situations, coute que coute.

111 I
Redistribution of rights in land may in

the short run even reduce productivity,
due to the lack of experience and capital
of the new entrepreneur. It will almost
always reduce temporarily the marketable
surplus in agriculture, and in extreme
cases, such as the Russian experience, may
result in widespread hardship and starva-
tion.

Land reform programs, therefore, must
be combined with a broad attack on other I

institutional fronts in order to meet the
objectives of development needs. Raup'
emphasizes that land reform, as such, is
no panacea.

Market Organization
It is apparent to those who have had

the opportunity to observe conditions first
hand that productivity will not be in-
creased by grafting a modern market
structure to peasant -type production units,
and that archaic market conditions and

(Continued on Next Page)

4

'Philip M. Raup, "The Contributions of Land
Reforms and Agricultural Development: An
Analytical Framework," Social Science Re-

search Council Conference on the Relation be-
tween Agriculture and Economic Growth held
at Stanford University, Nov. 11 -12, 1960.
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(Continued from Previous Page)
market structures may, in fact, be "effi-
cient" with respect to existing production
organization.

Many of us have seen the rotting rem-
nants of canneries, warehouses, cold stor-
age plants, milk bottling depots, forced
upon unready economies without either
suppliers or customers able to use them.
It is apparent that farm production is not
predominantly market -oriented in less ad-
vanced countries and, further, that
changes in food and nonfood agricultural
markets will probably have to be induced
from changes in general economic buying
power.

Certainly, without a condition which
enhances market growth, there is little
opportunity - and little need - to at-
tempt to increase productivity.

The Man -Land Complex
When we examine further the question

at issue, it is evident that other matters
may be at the root of low productivity per
head or per man -hour in agriculture. Cer-
tain of these I shall refer to as resource
deficiencies, for lack of better terminol-
ogy. These deficiencies are of two types.
First, there is the low ratio of natural
resources to population which prevails in
many countries, as is the case with much
of southeast Asia. Second, but no less
important, is the limiting factor of capital
nd organization, good examples of which

are found in Central Africa and parts of
Latin America. Typical of most under-
developed areas is the small -sized holding
which is cultivated with primitive tools
by ancient methods and where no capital
is being generated to alter the situation.

One can detect in the literature a dif-
ference of interpretation as to the sig-
nificance to productivity of a low ratio of
land resources to people. For example,
Belshaw states, "There is a rough, but
striking, relationship between area per
worker and productivity per head and,
therefore, the surplus available for non -
farming populations. "2

He proceeds to cite Colin Clark's study
on agricultural productivity in New Zea-
land, Japan, and southeast Asia to sub-
stantiate the thesis that there is a strong
relationship between greater land resource
availability and per capita output. The
Food and Agricultural Organization takes
a different line.

The apparent divergence of conclusions
found in these studies may be reconciled
by pointing out that where the physical
limits of land expansions have been

'H. Belshaw, Address given before the Auck-
land Branch of the Economic Society of Aus-
tralia and New Zealand, August 1951.
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Where Was This Picture Taken?

fEAt1T
Rtlti81_1

ÿ7AMMINEl "§ 1111/49/4

In our last issue we began a series of "mystery pictures," Arizona scenes which
could be positively identified but which might be remote or unusual.

Here's our second such mystery picture. How many Arizonans recognize this
picturesque plank bridge, interestingly named "Heart Trouble Bridge "?

The trees in the background should give you a clue. But if you're still in the
dark, turn to Page 11.

reached, and in countries where farms are
small, farm income (productivity) is lim-
ited by these factors.

Technical Improvement
Programs

The most fashionable of the proposed
methods to increase productivity in back-
ward agricultural areas is the technical
assistance program. It is one thing which
almost everyone is for and which, ideo-
logically speaking, runs into little oppo-
sition.

But there is further agreement as to the
matter of technology and knowledge,
especially among those who have been
part of working aid programs. I speak of
the impossibility of transplating modern
technology from one country to another
on a large scale. As with the importation
of capital, there is a limit to the absorp-
tive capacity for technical assistance.
These limits are set in part by cognitive
or knowledge space of individuals and

the valence structure of their individual
values.

Limits are also set by the cultural
heritage. For agriculture, rural tradition of
small groups and their geographic and
historical pattern of civilization will
weigh heavily in determining their re-
sponsiveness to new ideas, new methods,
and new results.

Incentives Must Come First
Hence, I emphasize again the principal

thesis that increases in productivity will
be conditioned not only by educating
farmers and disseminating knowledge to
them, but also by incentives which are
created through environmental changes
and by a willingness on the part of a
rural population to absorb new ideas,
skills, and techniques. Individual farmers
and groups must, therefore, adjust to new
patterns of production and living which
in time will draw them further and
further from the accustomed pattern of
peasant agriculture.



2. The fistula plug is com-
posed of two joined circles
of inner tube, with a valve
to inflate the core of the
plug.

3. After the rubber plug
is removed, the scientist
removes rumen contents
by hand.

?%cit Voe4 a
1. Usual way to study ru-
men contents of a cow or
steer is to make a rumen fis-
tula, a permanent door in the
rumen, with a plug which
can be removed when exam-
ination of stomach contents
is desired. The operation isn't
painful to the animal and
doesn't interfere with move-
ment or food intake. ,..,_

iíjyï

4. The undigested rumen contents ay
taken out and placed in a tub, later tc
be returned. They contain the very neces,
sary rumen flora, important in breakinc
down vegetable matter for further diges
tion.

es

5. When the rumen is emptied, the steer is turned free to graft

Dr. Shumway stands by a clump of mesquite trees and, using 116

glasses, tries to get an idea of which plants the animal selects to eat

This long distance view is later confirmed by removing the freshlt
grazed contents from the rumen.



y Steep Eat?
0

8. After the newly -grazed rumen contents were removed, to be taken
back to the laboratory for analysis, the previously removed rumen
contents were returned, to replace both the vegetable matter and
the rumen flora. Then the rubber plugs were replaced and the animals
turned free until the next time. Such analyses of rumen contents are
made on a monthly basis.

Turn to Page 10 For

Report of This Study

6. Surprisingly, the steers (three were used in
this study) disdained a plentiful stand of dry
grass and chose the black, partly decomposed
pulp of a dead barrel cactus. The cactus had
been broken open some time before by a road
grader.

7. What a steer will eat! This thorn of a
barrel cactus, enlarged to 11/2 actual size, was
found in the rumen of one steer. How in the
world could the animal swallow it?



What does a steer actually eat as he grazes a typical Ari-
zona desert grassland range? Does he get a ration sufficient to
support maximum profitable production? What added nutrients4
could help to make the ration more suitable far maximum
production?

A New Look At Range Nutrition Research
R. Phil Shumway and Farris Hubbert, Jr.

The animal himself must help to find
the answers. Cattle have a unique di-
gestive system. When forages are
grazed they go directly to the rumen,
a large storage and fermentation vat
capable of holding 50 to 60 gallons of

In order to determine the composition
of the diet selected by grazing cattle,
rumen fistulas were established in three
yearling steers. These experimental ani-
mals were then pastured on the U.S. For-
est Service's Santa Rita Experimental
Range, a typical desert grassland area 30
miles south of Tucson.

On certain days the animals are held
off feed for 12 hours. The rumens are
completely cleared of feed and water and
the "emptied" steers are then allowed to
graze on the range. Visual observations
through field glasses are recorded during
their grazing period.

After a sufficient length of time (ap-
proximately one hour) they are brought
back and the forage which has just been
grazed is removed from the rumen. The
original rumen contents are replaced in
the steers, and they return to their normal
grazing activities. The material selected
by the steers is then analyzed visually and
chemically. This gives a rather accurate

Dr. Shumway is professor and head of the
Department of Animal Husbandry at Brigham
Young University, on leave at the Animal Sci-
ence Department of University of Arizona. Dr.
Hubbert is associate professor of Animal Sci-
ence, University of Arizona.

Study conducted in cooperation with the
Rocky Mountain Forest and Range Experiment
Station, Forest Service, U.S.D.A.

feed and water. Billions of bacteria and
other microorganisms are waiting to
attack these forages and to break them
down and convert them into substances
which can be taken into the blood
stream for use in the body functions.

The reader's attention is directed
to the group of pictures on the pre-
ceding two pages. These photos
were taken at the site of the
study, the Santa Rita Range Ex-
periment Station, 25 miles south of
Tucson. It was a misty, rainy day
when the pictures were taken,
which limited their sharpness. Use
of the fistula plug for animal re-
search is common, and despite ap-
pearances the discomfort to the
animal is relatively minor.

approximation of the composition of the
grazing steer's diet.

Reveals Seasonal Deficiencies
Table I shows the crude protein com-

position of the grazing animal's diet for
each month of a particular year. Table II,
taken from material prepared by the
National Research Council, shows the
actual requirements for normal growth
of steers.

Comparison of the requirements and
the actual diet of the experimental ani-
mals reveals certain deficiencies. It is
clear that for the particular year shown,
the ration of the grazing animal is too
low in protein for normal growth of 400
to 600 pound steers during the months
of January, May and June and question-
able e during February, July and Novem-
ber. It is true, however, that these data
are preliminary and represent the pattern
for one year only.

Table I
Crude Protein Content of th

Grazing Animal's Diet,
By Months

Month Crude protein
in ration

January
February
March -
April -

May -

June -

July -

August
September
October -

November

%

6.001
10.372
15.93
12.28

6.751
6.51'

- - - 10.902
17.92
12.92

9.322

Not sufficient protein to meet the requirements
of a 400 to 600 lb. growing steer.
'May be deficient in protein for a 400 to 600
lb. growing steer.

It appears that much of the increase in
crude protein content of the material
selected by the steers is due to their con-
sumption of rapidly growing, succulent
annuals that appear following rain or
snow if soil temperature is optimum. ta
Many of the shallow rooted annuals are
consumed, complete with roots, so no

(Continued on Next Page)
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Table II
Nutrient Requirements of Beef

Cattle Expressed on An
Air -Dry Basis

P --
Body

weight

Arg.
daily
gain

Daily
feed
per

animal
Total

protein

(lb.) (lb.) (lb.)

( Normal growth heifers and

400 1.6 12
600 1.4 16
800 1.2 19

1000 1.0 21

%

steers)

11.7
9.3
7.8
7.8

(Continued from Previous Page)
evidence of their contribution to the
steer's diet is left unless we actually sam-
ple what the animal selected.

Quantity. Not Just Quality
Crude protein is probably not the most

critical nutritional deficiency, but rather
energy consumption, as reflected by the
pounds of forage consumed, is of first
importance. The available energy value
of the rumen contents, and the digesti-
bility and mineral composition of the
forages, are now being measured. These

Determinations may indicate additional
ays in which the ration of the steers

can be improved.
The cattle themselves also give indica-

tions of dissatisfaction with their diet,
especially during certain months. For
example, grazing observations during

NOTE : Why did the steers, in the re-
search project reported here and in pic-
tures on the preceding pages, prefer the
pulp from a dead barrel cactus?

That loose end of the study has not
been left dangling. One theory is that
the cactus contained opiates of some
sort, alkaloids which the animals craved.
(It is known that some cacti, such as
saguaro, do contain such material.)

Or perhaps the plant contained salt
or phosphorus which the animals craved.
Or it could be something else. Your edi-
tor was curious enough to go out one
Sunday and pick up this selfsame cactus
which the animals had eaten into, re-
turning a portion of the pulp which Dr.
Cornelius Steelink is examining in the
university's 'chemistry department.

January and February of 1963 indicate a
tendency to graze some apparently unde-
sirable forages.

Various species of cactus, catclaw and
mesquite were found in the rumen, even
though apparently palatable grasses were
available. (Note the picture on Page 9 of
a barrel cactus spine which was taken
from the rumen of a steer last January.)
Cholla (also called "teddy bear cactus"
and "jumping cactus ") and prickly pear
cactus also were a part of the steers' diet.

Results obtained with fistulated steers
as a tool for measuring the vegetative and
chemical content of the grazing steer's
diet, have been very encouraging. It is be-
lieved that use of this same technique for
sampling the grazing steer's diet in other
range areas in Arizona will yield much
valuable information for use in improv-
ing range nutrition through either nutri-
ent supplementation or range manage-
ment.

Tucson Youth Tins Soils Award

Shown above, left to right, Dr. Darrel Metcalfe, Director of Resident Instruction
in The U of A College of Agriculture; John R. Murphy, recipient of the soil scientist
certificate; U of A College of Agriculture Dean Harold E. Myers, presenting the
certificate; and at far right, Dr. Wallace E. Fuller, head of The U of A Department
of Agricultural Chemistry and Soils.

MYSTERY PICTURE
Heart Trouble Bridge, our mystery pic-

ture on Page 7, is on the gravel highway
leading from the town of Cibecue south-
easterly to Highways 60 -77, meeting that
main highway about 24 miles south of
Show Low.

Like much of the Fort Apache Indian
Reservation, this is a summer wonderland
of mountains and valleys, flowing rivers,
and the never -ending soughing of the
towering ponderosa pines.

Why the bridge was named as it is,

we do not know.

Hay prices in Arizona averaged about $ 1 per
ton higher in 1962 than in 1961. Acreage was
down slightly with yields about the same, re-
sulting in a somewhat smaller crop. Hay acre-
age in 1962 was 257,000 acres, down 7 per
cent from 1961 and slightly less than the 1951-
60 average. Average yield was 4.36 tons per
acre. Total production of hay was 1,108,000
tons, down 8 per cent from 1961 but 31 per
cent greater than the previous ten -year average.

John R. Murphy, a Tucson graduate
student in agricultural chemistry and
soils at The University of Arizona, has
met the requirements for certification as
a soil scientist, as established by the Soil
Science Society of America.

"By completing the required courses in
the physical and biological sciences and
mathematics, along with his training in
soils and other subjects, Murphy has
established a firm foundation on which
to build his future career," said H. B.
Cheney, president of the society.

Murphy is the first student at The U
of A to receive certification as a soil
scientist. Only 10 such certifications were
made in the United States last year.

Murphy received his B.S. degree in
1962. He is now completing require-
ments for the M.S. degree and in Sep-
tember will go to Purdue University for

work toward the Ph.D. degree.
The new soil scientist has received high

grades despite enrollment in such difficult
courses as physical chemistry, calculus,
biochemistry and physics. He is a mem-
ber of five honorary societies and won
the National Plant Food Institute Scholar-
ship for the academic year 1961 -1962.

He also received the Alpha Zeta
Alumni Scholarship in 1960, as the out-
standing student in agriculture at The
U of A. In 1962 the American Chemical
Society named him one of the top 20
chemistry students in the United States.

He received a Baird Scholarship dur-
ing his undergraduate career and was a
finalist candidate for the Rhodes Scholar-
ship.
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Natural Sa fflower Oil And
The Oil Partially Hydrogenated

Effect on Lipids of Human Serum

Ethel M. Thompson

Recently there has been a great upsurge
of interest and debate on man's need for
dietary fats popularly referred to as "poly -
unsaturates."

These fats, liquid at room temperature,
have been characterized as such because
of the presence of double bonds at two or
more locations in their fatty acid chains
which, instead of single bonds, link car-
bon atoms. These double bonds appear in
fats of growing plants because the carbon
atoms take on less than their full poten-
tial of hydrogen atoms.

It is now commonly accepted that, by
virtue of the presence of two or more
double bonds, these fats lower, in blood,
not only cholesterol per se but also at
least one of five cholesterol -fatty acid -

bearing lipoprotein complexes (the beta
fraction) . Although relatively high con-
centrations of these blood constituents
(lipids) often occur in apparently normal
individuals, there is growing evidence
that they occur most frequently in asso-
ciation with heart disease.

Believing that lower levels are bene-
ficial to health, investigators now pursue
the testing of various fats to this end, not
only in abnormal individuals but in labo-
ratory animals. However, study of the
abnormal has led to negle:t of better
understanding of the normal; of animals,
to conflicting data due to differences in
response among species.

Research With Humans
Data of genuine significance to man

must come from man. However, difficul-
ties exist in conducting such studies and
hence they are sharply limited in number.
Long -term studies are needed because of
relatively large individual variability of
blood lipids from day to day. Hence,
identification of his characteristic level
cannot be made by a single test or even
a short series of tests.

A long -term investigation of healthy

Dr. Thompson is a professor of home eco-
nomics and nutritionist in the School of Home
Economics and Experiment Station.
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women has been made in the School of
Home Economics. Fats tested were the
polyunsaturated oil of the safflower plant,
and the same oil after partial hydrogena-
tion to margarine consistency.

In this process most of the two and
three double bond fatty acids, namely,
linoleic and linolenic, comprising 78 per
cent of the oil, are changed to the fatty
acid known as elaidic which has one
double bond. This acid, which does not
occur in nature, has a special conforma-
tion in sharp contrast to that of the acids
from which it is derived. In this hydro-
genation process total fatty acid chain
length remained unchanged. These f ac-
tors, all of which pertain to the chemical
make -up of the fat, significantly influence
lipid utilization.

Conditions of the Study
Three young graduate women students

consumed an adequate, weighed, diet over

two 8 -week periods. Forty per cent of the
calories was derived from fat, three -

fourths of which was, in turn, safflower
oil and the same oil partially hydrogenat-
ed. Body weight was kept constant by
establishing calorie need in a preliminary
study. The oil diet had a polyunsaturated
to saturated fatty acid ratio of 4.2 to 1;
the hydrogenated, 0.2 to 1. Serum from
finger -tip blood, taken before breakfast,
was analyzed for total cholesterol and five
fractions of lipoproteins. (For a full dis-
cussion of this investigation including
other blood constituents the reader is re-
ferred to the M.S. thesis by M. Rodriguez,
titled, "Effects of Natural and Partially
Hydrogenated Safflower Oil on Lipid and
Protein Constituents of Human Serum,"
1963.

Natural Safflower Oil
vs. Hydrogenated

As shown below, cholesterol dimin-
ished in the three subjects during the oil
period. Beta lipoprotein levels were di-
rectly related to initial cholesterol levels,
i.e., the highest (or lowest) beta frac-
tion occurring with the highest (or low-
est) cholesterol.

During the hydrogenated fat period,
subjects one and three diminished in
serum cholesterol, but subject two showed
no change. All subjects had higher beta
levels than during the oil period.

(Continued on Next Page)

MICRO SAMPLES OF serum to be read in the
spectro- photometer for cholesterol content.



Serum Total Cholesterol Concentrations, mg. per 100 ml.

Subject
No.

1

2

3

1

2

3

Initial Weeks of Weekly Mean
Conc.1 Change After Drop

Total
Drop % Variability2

257
230
160

Natural Oil Period
3

4

4

202
204
149

Hydrogenated Oil Period
268 4 218
233
193 7 181

21

11

7

3

5

1

19 3

6 2

'Mean of 3 tests, first week.
-Weekly, + or - of mean after drop.
No change.

(Continued from Previous Page)

Biological Application
Elaidic acid, "man- made" in the hydro-

genation process, served as a source of
energy, apparently equivalent in calories,
weight for weight, to the polyunsaturated
fatty acids originally present in the nat-
ural oil.

A biological change in pattern of utili-
zation of lipids was demonstrated. Cri-
teria were diminished levels of serum
cholesterol and increased levels of beta
lipoprotein. It was apparent that elaidic
acid is capable of diminishing serum
cholesterol, although affecting a different
pathway of lipid utilization as evidenced
by increased beta lipoprotein.

Asks Irrigation Research Be Increased
f s

Of particular interest to us in Arizona
the recommendation that more research

is needed to cut down losses of irrigation
water through seepage, evaporation, and
wasteful runoff. The suggestion comes
from the USDA's Soils, Water, and Fer-
tilizer Research Advisory Committee.

New principles, practices, and equip-
ment should be developed to reduce water
losses, develop new water sources, and
recharge ground water, the committee re-
ported. Expanded research is needed on
low -cost soil stabilizers and sealers to de-
crease losses of irrigation water during
conveyance, and to develop satisfactory
methods for spreading chemicals that
prevent evaporation from water surfaces.

The committee recommended that
USDA consider priorities for soil and
water research, to assure that work is done
in prime agricultural areas of the country
that now, and in the future, will produce
most of our food and fiber.

More research on watershed area prob-
lems, including management of storm
runoff, reduction of flood runoff, and
control of erosion and sedimentation,
was recommended. Increased cooperation
between the Forest Service, Agricultural
Research Service, and other public and
private groups on problems of crop,

Iv forest, and range lands should comple-
ment these studies, according to the
committee.
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The committee also urged expanded
economic research to guide planning of
programs by soil conservation districts,
the Bureau of Land Management, and
other groups. This research would com-
pare the success of conservation practices
by regions, different physical conditions,
and types of farming.

Improved technology, including higher
yielding crops and increased application
of commercial fertilizers, serves to empha-
size the need for more research to define
precisely the seedbed requirements for
various crops in different areas of the
country. These studies should deal with
depth of cover, size of soil particles,
degree of soil compaction, soil surface
profile, and row spacing, the committee
said.

Dewhirst Heads UA
Agric. Men's Club

New officers of the Agricultural Col-
lege Men's Club, made up of staff mem-
bers in this college, are Dr. Leonard W.
Dewhirst, animal pathology, president;
Dr. George Gries, plant pathology, presi-
dent- elect; Dr. Jimmye Hillman, agricul-
tural economics, program chairman; and
Dr. K. C. Hamilton, agronomy, secretary-

treasurer. The new officers will man the
club through the 1963 -64 school year,
starting next September.

1962 Cotton Crop
Sets Yield Record

Arizona's cotton production last season
set a new state record, while the state's
average short staple yield may have set a
national mark.

These figures and others were reviewed
at a mid -May meeting of the High Yield
Club at Phoenix. Honored by the group
were farmers who grew the most cotton
per acre in Arizona during the 1962 -63
season.

Top honors went to John Buxton and
Jack C. Hart of Royal Packing Co., who
grew an amazing 4.98 bales per acre on
141 acres in the Harquahala Valley.
Power Brothers, in the Queen Creek area,
was second with 3.547 bales per acre.

Others in the top production group are
Franklin B. Cox, Stanfield; E. A. Robert,
Bernard J. Erskine, Red Mountain
Ranches, of the Scottsdale area; Raymond
Cook of Glendale; Jaybe Tschudy, Ky-
rene; Glenn Kempton and Robert Snedi-
ger of Tempe; G. D. Isabell of Deer
Valley; and Don Wiechens of Cashion.

Arizona, which consistently leads the
nation in yield per acre, produced 942,000
bales of cotton in the 1962 -63 season, the
300 persons at the award banquet were
told.

The average yield of 1,162 pounds of
short staple cotton last season set a new
state record. The Crop & Livestock Re-
porting Service, with only preliminary
figures available from other states, be-
lieves this 1,162 pounds may set a
national record.

Arizona's all- cotton yield (short staple
plus long staple) was 1,112 pounds per
acre, falling behind California's 1,132.

But California grows only about 600

staple,
of comparatively low- yielding long

t p e, hie Arizona's all cotton average
was diluted by 41,000 acres of long
staple, half the nation's production.

Long -staple yield in Arizona rose from
an average 518 pounds per acre the pre-
vious year to 665 pounds in 1962 -63.

Seton Ross, Memphis, editor and pub-
lisher of the Cotton Trade Journal, said
in a banquet address that research is the
answer to cotton's biggest problem, the
cost of production.

He called for "greatly accelerated prog-
ress in basic and applied cotton research
if our industry is not to sink to the level
of a specialty crop."

Orange production in Arizona for the 1962-
63 crop year is forecast at 1,050,000 boxes
compared with the 1961 -62 crop of 1,440,000
boxes. Grapefruit production was 1,900,000
boxes compared with the 1961 -62 crop of
2,270,000 boxes. The 1962 -63 lemon produc-
tion is estimated at 500,000 boxes, less than
one -third of the 1,540,000 boxes produced in
1961 -62.
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Jerry Barrow. Merritt Nelson and William Bemis

The most important aim of cantaloup production
in Arizona is that of early market maturity. Growers
who can produce early cantaloups while the demand
is high and the supply low receive premium prices.

One possible way to produce early
cantaloups is to grow seedlings in a
sheltered area such as a greenhouse or
cold frame and then transplant to the
fields after the danger of frost and cold
weather has been lessened.

Hard to Transplant
However, unlike some plants, the can-

taloup plant is very difficult to transplant,
and if the roots are exposed prior to
transplanting the plant will die. A meth-
od of transplanting with little damage to
the root system is possible by using an
organic pot that will disintegrate or per-
mit root penetration when buried in the
moist soil of plant beds. Pots of this type,
known as peat pots, are currently being
tested in the Yuma Valley.

Peat pots are made of peat moss
pressed into the shape of a pot. The
pressed peat is strong enough to retain
its shape during the time young plants are
being grown, but will permit root pene-
tration and will not hinder normal root
development when the potted plant is
transplanted to moist soil. Pots of this
nature will permit the transplanting of
cantaloups with very little disturbance of
the root system.

In addition to producing larger plants
earlier, the practice of transplanting has
the advantages of early weed control. It
also eliminates the thinning operation re-
quired in direct seeded fields. Fields can
be cultivated prior to transplanting, per-
mitting mechanical destruction of weeds.
Since the transplants will be planted at
the desired spacing, thinning operation
is eliminated.

Mr. Barrow is a research associate in Horti-
culture, Dr. Nelson an associate professor in
Plant Pathology, and Dr. Bemis a professor of
Horticulture.

There Also Are Handicaps
One of the inherent dangers in use of

peat pots for cantaloup transplants is that
establishment of a sufficient root system
is not rapid enough to support the trans-
plant under the relatively adverse environ-
ment of field conditions in late winter.

When a cantaloup seed germinates in
a plant bed, the root system develops
prior to the emergence of the shoot and
is able to maintain the continued growth
of the plant. Transplants, even in peat
pots, do not have a root system com-
parable to field germinated plants. The
roots of transplants in peat pots are dis-
turbed either by the confines of the peat
pot itself or, if they penetrate the peat
pot prior to planting, they are likely to be
injured or exposed during the transplant-
ing operation.

Cantaloup transplants in peat pots are
dependent entirely on the root system

BELOW, COMPARATIVE growth of can-
taloup plants, both seeded on the same
day (Jan. 11) at Yuma. Plant on left was
grown in a three inch peat pot and trans-
planted to the field 25 days after seeding
(on Feb. 4) . Plant on right was direct
seeded in the field. Photo taken in latter
part of April.

YOUNG CANTALOUP seedlings being
grown in peat pots within the green-
house, at Yuma. These later were trans-
planted in the field, pot, plant and all.

within the confines of the peat pot at the
time of transplanting. This root system
must support the transplant until new
roots are generated which will penetrate
the soil of the plant bed outside the pot.
if the available soil moisture of the soil
mix in the peat pot is not sufficient to
maintain the transplant during the period
when new roots are beng generated, the
plant will wilt and possibly be killed by
desiccation.

Older Plants Resist Viruses
The production of earlier and better

cantaloups is closely associated with ef-
forts to reduce damage to cantaloups
caused by mosaic viruses. Since the extent
of damage caused by these virus disease
is closely associated with the size of th
plant at the time of infection (the smaller
the plant the greater the damage) pro-
duction of a larger plant earlier will help
reduce damage. Therefore, at the time the
viruses are moving from plant to plant in
the field, the cantaloup plant started in a
peat pot will be larger and more resistant
to damage by virus infection.

Furthermore, the transplant need not
be put in the ground as early as seeded
melons, even to produce larger plants
earlier. As a result, the plant will not be
exposed as long to the possibility of virus
infection.

A series of tests are being conducted in
the Yuma valley to determine the proper
methods of producing cantaloup trans-
plants. The size of peat pot and type of
soil mix to use in the peat pots, as well
as the stage of growth that is best for
transplanting, will be investigated.

Twelve hundred SCS soil scientists are now
mapping about 50 million acres of land a year.
More than 821 million acres - or more than a
third of the nation's land - have already been
surveyed.

Durante el embarque del ganado en jaulas
de ferrocarril, remolques de camión, etc., Y

durante el tránsito, los vacunos deben ser ma-
nejados y atendidos cuidadosamente para que
puedan llegar a su punto de destino en las
mejores condiciones posibles. TIERRA

July-August 1963 Page 14



,9uict 9PtcUdf

By Controlling Mesquite

S. Clark Martin

That mesquite patch on your ranch might grow five or 10 times as much
grass without the mesquite. If all the trees were killed, the benefits should
last for many years. These statements are supported by experiments in
progress at the Santa Rita Experimental Range located 30 miles south of
Tucson.

In 1945, study areas were established at elevations of 4100, 3700, 3400, and
3150 feet. Each area included an undisturbed stand of mesquite, a mesquite -free plot,
and plots thinned to leave 25, 16, and 9 trees per acre, respectively.

Each plot covered two acres and measured 209 feet by 418 feet. Lehmann love-
grass was seeded across the ends of all five plots at each study area. A few charac-
teristics of the study areas are:

4100 ft.
*ainfall (inches)

Annual - - - - 17.0
Summer - - - 9.8

Mesquite density
(trees per acre) - - 358

Stocking on adjacent range
(acres per cow) - - 36

3700 ft.

14.0 13.0
8.5 7.7

13 8 164

50 80

3400 ft. 3150 ft.

12.0
7.9

44

100

How Much Grass and What Kind?
Killing all the mesquite increased grass yields several fold at all four areas.

Yields on plots with 16 and 25 trees per acre were about half as great as on those
with no mesquite. In 1958, 14 years after treatment, total yields of annual and
perennial grass herbage combined were:

4100 ft. 3700 ft. 3400 ft.
(Pounds of grass per acre)

Number of mesquite trees per acre:
Full stand
25 - -

16 -

9 - -

None -

3150 ft.

- 339 172 32 59
- 693 449 211 136
- 898 547 121 316

827 966 131 489
- 1,526 1,078 445 636

The relative amounts of native perennial grass, Lehmann lovegrass, and annual
grasses in the total herbage differed among study areas.

Herbage on mesquite -free plots:
Native perennials -

Lehmann lovegrass -
Annual grasses - -

4100 ft.

35
64

1

3700 ft. 3400 ft.
( Per cent composition)

46
48

6

53
20
27

3150 ft.

14
1

85

SANTA RITA EXPERIMENTAL RANGE
ItOGICf RtOidF?fTlláli FOREST AND RANGE.

ExPCRiWfiftT STATION

rooms-T. SERVICE
S. S. DEPARTMENT

tOtPERxTOst51ttCUi,TtiAif.

ACNICULTUA1iL RRSEA#CM SCßYtCE.
bN1YERSRTT of ARIZONA

KEITH S. BROWN
FEU?. AND P. R. RiEI.AS
1-4 H. ROB S ON

Grass Varies by Altitudes
On these mesquite -free plots, the yields

of Lehmann lovegrass exceeded those of
native perennial grasses at 4100 feet, but
the proportion of lovegrass decreased
with decreasing elevation and rainfall.

Under full stands of mesquite, Leh-
mann lovegrass made up about half of
the total herbage at 4100 feet, and 11 per
cent at 3700 feet. There was no lovegrass
at the two lower study areas, which indi-
cates these areas apparently were not well
suited for growing this species. Mesquite
control greatly aided the establishment of
the lovegrass at the two upper elevations.

Mostly Annuals at Lowest Levels
Annual grass production was highest

on mesquite -free plots at the lowest eleva-
tion, and decreased with increasing eleva-
tion and mesquite density. At 3150 feet,
annuals accounted for 85 per cent of the
total grass herbage on mesquite -free land
and 37 per cent under the full stand of
mesquite. At 4100 feet annual grasses
produced little or no herbage, even on
the mesquite -free plot.

Native perennial grasses, combined
with Lehmann lovegrass, made up from
73 to 100 per cent of the total grass
herbage except at the lowest elevation.
Observations suggest that the seeding of
lovegrass was not necessary to produce a
good grass stand, and that if the love-
grass had not been planted the native
perennial grasses alone would have pro-
duced about as much herbage as is now
produced by the combination.

At the lowest elevation the perennial
(Continued on Next Page)

This is a contribution from the U.S. Depart-
ment of Agriculture in cooperation with The
University of Arizona. i\tr. Martin is a Range
Conservationist with the Rocky Mountain For-
est and Range Experiment Station, Forest Serv-
ice.
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RELATION OF GRASS herbage produced per inch of summer rainfall received at the
Santa Rita site, and the number of mesquite trees growing on the site.

(Continued from Previous Page)
grass stand on the mesquite -free plots
was sparse. In 1958 it made up only 15
per cent of the grass herbage.

How Much Grass
Per Inch of Rainfall?

Grass yields, expressed as the amount
produced per inch of summer rainfall,
provide a crude estimate of the relative
efficiency of each plot for grass produc-
tion. In 1958, the grass yield per inch of
summer rainfall was greatly inhibited by
mesquite at all study areas, as shown by
the graph.

The 4100 -foot and 3700 -foot areas
produced almost equal amounts of grass
per inch of summer rain on 16.9 and 9.5
inches of rainfall respectively. The two
lower areas both received about 7.5 inches
of rain. They produced about one -third
less grass per inch of summer rain than
the higher areas.

The average grass yield per acre per
inch of summer rainfall on mesquite-free

pounds for the upper
9

studPlots was 102 P study
areas and 71 pounds for the lower. The

relative advantage of mesquite control,
however, was greater at the lower eleva-
tions. Mesquite removal increased grass
production 12 times at the lower eleva-
tions but only five times at the upper.

Management Important, Too
When a mesquite tree is killed, more

moisture is available for grasses within
reach of its root system. Grass plants that
are already established can use this addi-
tional moisture to grow and set seed. In
time, new grass plants can fill in the bare
spaces, reduce surface runoff and evapo-
ration, and thereby make still more water
available for grasses.

The grass stand eventually can become
as thick and tall as the climate and soil
will support. These improvements will
happen if grazing practices fulfill the
needs of the important forage grasses.

Rest during the spring or summer
growing periods will help - the oftener
the better. Use may vary somewhat from
year to year, but should average around
40 per cent for the better perennial
grasses.

Gamma Sigma Delta
Chooses Bob Briggs

Dr. Robert E. Briggs, of the agronomy
department of this college, is new presi-
dent of Gamma Sigma Delta, agricul-
tural honor society. Officers were named
at the annual spring banquet in May.

Dr. Melvin H. Schonhorst, also an
agronomist, is vice -president; Dr. Bobby
L. Reid, poultry department, secretary;
and Dr. Leonard W. Dewhirst, animal
pathology, treasurer. Prof. Ernest B. Stan-
ley, of animal science, continues as chap-
ter historian.

APPEARANCE OF VEGETATION at ele-
vation of 4,100 feet on the Santa Rita
Experimental Range in 1960, some 15
years after the mesquite control study
began. In 1958, with a 17 -inch summer *,
rainfall, the plot in the top picture (with ky
358 mesquite trees per acre and no
mesquite control) produced 20 pounds of
grass per acre per inch of rainfall. In the
lower picture, where mesquite is com-
pletely eradicated, there was 91 pounds
of grass produced per acre per inch of
rainfall.
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