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Agriculture Serves All Families
The College of Agriculture for dec-

ades has planned its activities to fit
the needs of farm and rural families.

We conduct meetings and events for
all members of the family on our
campus at the University of Arizona,
on the branches of the Arizona Agri-
cultural Experiment Station, in 14
counties under the sponsorship of the
county Cooperative Extension Service,
and in the classroom.

There are homemaker meetings de-
signed to help find ways to solve some
of the problems of maintaining a
home. There are events to broaden
her interests to areas other than those
traditionally considered home making
interests. And some programs are
planned to appeal to aesthetic values
of the life that suround her family.

Members of Home Economics fac-
ulty and staff both here at the College
of Agriculture School of Home Eco-

nomics as well as in each of the state's
14 counties, conduct informational
meetings throughout the year.

In Arizona it is our tradition that
all people whether from city, town
or country; of any race, religion or
national origin are welcome to
participate.

One of our helpful partners in keep-
ing the public informed, are members
of the media daily and weekly
newspapers, magazines and radio and
television stations.

It is through the state media that
we direct our announcements of the
many meetings, field days, schools,
conferences, demonstrations and sym-
posiums. Without their help in pub-
licizing these activities the task of in-
forming the public would be insur-
mountable.

The agricultural producer, large or
small, farming or ranching, full -time
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or part -time, never needs to show h
profit and loss statement, nor declare
his farmed acres, or net worth to at-
tend any of our activities or events.

He is welcome no matter who he is.
Participating with the youth of Ari-

zona similarly has been rewarding.
We meet with them through the Co-
operative Extension Service sponsor-
ship of 4 -H Clubs, and through the
College of Agriculture's close ties with
Future Farmers of America. And, we
are especially honored when so many
of these young men and women return
to the University of Arizona for their
college education.

I cite these examples of one of the
strong characteristics of the faculty
and staff of our College of Agriculture

sharing an equal partnership with
the citizens of Arizona in agriculture,
ranching, gardening, home economics
and family living, community develop-
ment and the pursuits of youth.

We go to the people; they come to
us.

We work with the large and small
producers; they work with us.

We do so whether he owns, re
or leases private, public or Indian
lands.

We participate in extending knowl-
edge to homemakers; she shares her
experiences and abilities with us.

We contribute resources and per-
sonnel to help train our youth; they
reward us with their achievements.

So, if you are one of those people
who have not previously done so,
please get to know our people in the
Cooperative Extension Service in your
county. Then, when you have the
opportunity look us up at the Uni-
versity of Arizona campus, or at one
of our branches of the Agricultural
Experiment Station.

All three divisions of the College
of Agriculture Agricultural Experi-
ment Station, Cooperative Extension
Service and Resident Instruction -
are here to serve you.

Dean,
College of Agriculture, and
School of Home EcononI



Progress Report .. .

Triticale in Arizona

By Robert E. Dennis and Frank J. Zillinsky*

Triticale is produced by crossing
wheat ( TRITIcum) and rye ( se-
CALE ) Although the original suc-
c ssful crosses date back nearly 100

rs, most breeding work is quite
cent, having started within the past

20 years.

Breeding Procedures
Breeding techniques differ but

usually Durum wheat is crossed with
rye. The embryo is excised and cul-
tured on nutrient media to produce
the hybrid seedling. The seedlings
are treated with colchicine to double
the chromosome number, thus pro-
ducing an amphiploid triticale having
the complete chromosome comple-
ments of Durum wheat and rye
2n = 42. Many breeders cross the
hexaploid triticales thus produced
with bread wheats and backcross the
hybrids again to triticales to maintain
the rye chromosomes. Breeders use
many variations of these procedures
but all begin with the wheat x rye
cross.

Triticale Problems
Triticale plants of today's cultivars

are usually of the spring type. They
are vigorous with large broad leaves
and massive root systems. The large

es, however, are often misleading
ause of extensive sterility ( empty

florets) . Shrivelled endosperms re-
sult in low bushel weights, averaging
about 10 lbs. below those of adapted
wheats. The percent crude protein in
triticale seed is usually higher than
that of wheat, some of which is associ-
ated with shrivelled endosperms.

The original triticale cultivars were
all sensitive to day -length, usually
growing taller and maturing later than
wheat. Lodging of plants, breakage
of heads and shattering of seed at or
before harvest are other undesirable
characteristics that may cause grain
yield losses.

CIMMYT Has Program
Although problems exist, there is a

bright future for triticale. Since 1964
the Centro Internacional de Mejora-
miento de Maiz y Trigo ( CIMMYT )
has been engaged in a cooperative tri-
ticale program with the University of
Manitoba. Norman C. Borlaug and
Frank J. Zillinsky lead this effort with
much of the plot work being done at
Ciudad Obregon and Navajoa, So-
nora, Mexico. Many other breeders,
both public and private, are giving
attention to developing improved tri-
ticales.

Agronomist, Cooperative Extension Service,
University of Arizona, Tucson; and Triticale
Project Leader, CIMMYT, Mexico.

An intensive and ingenious breeding
program at CIMMYT similar to that
used to develop the high -yielding
Mexican spring wheats, is being di-
rected toward giving the world triti-
cales that have potentials far beyond
those now available.

Triticale breeders have developed
lines with higher fertility, less sensi-
tivity to day length, stronger straw
and higher test weight of grain.

Nutrition Studies Show
Promise

Improvement of triticale's nutrition-
al value is another major objective of
research programs. At present triti-
cale is marketed primarily for live-
stock feed. Research by Fred C.
Elliott at Michigan State University
using meadow voles ( small mice) has
shown that some new triticale lines
are equal to milk casein in nutritive
value. Limited work in Mexico with
laying hens has supported Elliott's re-
search. Future triticale cultivars may
be developed for use as human food.

Future for Triticale Bright
Much progress has been made in a

relatively short time with triticale.
Present commercial cultivars generally
do not produce as much grain as the

(Please turn to Page 16)
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Figure 1. The author, Donald F. Post,
keeps photos of each student to better
apply individualized instruction programs.

1111)

Being able to call each student by nar-
helps in the student - teacher relationsh
Also, in later years after the student h
graduated and when requests arrive for
character references, the photos help the
professor more readily recall the student,
where his name alone may make recall
more difficult.

A Continuing Search .. .

Improve Teaching of Basic Soil Science

By Donald F. Post and Ralph R. Ashby*

Good teaching is readily detected
by students.

Good teachers on the other hand
strive constantly to train themselves
to recognize and practice good teach-
ing techniques on a day -to -day basis.

All proven teaching techniques
should be considered and are de-
termined by the teaching conditions
at that time. New and old teaching
techniques are constantly being dis-
covered or reconstructed, and the au-
thors would like to share their experi-
ence in teaching the basic soil science
course at the University of Arizona.

A teacher is successful only if learn-
ing by the student has truly taken
place. Teaching is much more than
presenting knowledge. Student in-
volvement in educational activities
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greatly enhances the learning process
and ideally a teacher should strive to
guide the student to discover knowl-
edge, rather than telling him. This in-
tensifies the learning process.

Frequently it is said a teacher is
successful if the student has as much
enthusiasm for the subject at the end
of the course as the student had the
first day of class. This is a good yard-
stick to use in measuring one's suc-
cess as a teacher.

The primary goal, or objective, for
the basic soils course is to stimulate
learning about soil science. To do this

Associate Professor and Graduate Teaching
Assistant Department of Soils, Water and
Engineering.

we like to illustrate our approach with
the following illustration:

Knowledge



The Foundation Is
Knowledge

ek student's ability to achieve suc-
s is based on his having adequate

knowledge with which to solve his
problems. His future success is also
dependent upon his ability to success-
fully develop attitudes and skills. And
we strive to help him.

Along with regular course material
attitudes by way of example and meth-
od are deliberately incorporated into
the course. By placing emphasis on
attitudes, the instructors demonstrate
their importance.

Soil science is a very important and
interesting subject. The instructors
must show their enthusiasm in help-
ing students discover knowledge with-
in the subject- matter area.

A teacher must be consciously hon-
est, considerate, and friendly with all
students at all times.

One sure way in which a teacher
realizes he is being effective is when
the student demonstrates he has been
encouraged to develop a thirst for
knowledge ... a want for information.

When the teacher demonstrates
happiness with the subject he is teach-
ing and with the students he is work -
in with, he can infectiously transmit

attitude with a smile. And, usually
Li y respond in like -kind.

The personal touch of knowing all
students in your classes and also using
their names appropriately and fre-

Figure 3. While students are left to their own resources to obtain class notes there
is always an instructor available to students for clarification of points in the lesson
which are not understood. In the above photo an undergraduate teaching assistant at
right, Kenneth Barbarick, Cottonwood, explains part of the lesson to Don Kimble,
Douglas.

quently further enhances their atti-
tudinal development.

Putting emphasis on the positive
aspects of classroom interrelationships
while helping him through the rough-
er moments has a telling effect on the
student's attitude.

And, when he is recognized for his
achievements in developing not only
knowledge, but also his attitudes and

Figure 2. Students above are listening to prepared audio tapes and are viewing
illustrations as projected on the screen from slides. From left are Rick Jessen,
Tucson; and Carla McConnonnel, Los Angeles. Students are given a wide range of
`' e in which to obtain class notes in this manner as contrasted with the classical

ure approach to teaching.

skills, he feels a sense of achievement.

Instruction Methods Used
Method of instruction used in at-

taining our goals is called the Auto-
Tutorial approach to learning. This
system was discussed in . . . ( S. N.
Postlethwait, J. Novak, and H. Mur-
ray, 1969. Audio -Tutorial Approch to
Learning: T h r o u g h Independent
Study and Integrated Experiences.
2nd edition. Burgess Publishing Com-
pany, Minneapolis, Minn. )

Postlethwait et al refers to this as
the Audio -Tutorial approach because
instructions for the learning program
were conveyed to students by audio
tape. The word auto -tutorial is used
in this paper because instructions are
presented in other ways besides the
audio.

Each instructor who uses the Auto -
Tutorial method adapts it to his situa-
tion as we have done for our basic
soils course:

Agricultural Chemistry and Soils
Course 11R (Basic Soils Course) was
originally taught with traditional three
one -hour lectures per week. Currently
the course consists of a 50- minute gen-
eral assembly on Monday where the
introduction and content of the week's
work is discussed. A handout is dis-
tributed to each student on Monday
and in this handout 10 to 20 educa-

(Please turn page)
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tional objectives for the week are
listed.

The general assembly is necessary
to give instruction for the week, to
show movies or materials unavailable
in quantity and to present the profes-
sor's philosophy and feelings. Students
are "conditioned" to the lecture type
instruction and because of this re-
search has shown lecture -type contacts
are needed.

Preparation of education objectives
are a necessity. ( Robert F. Mager,
1962. Preparing Instructional Objec-
tives. Fearon Publishers, Palo Alto,
Calif., 60 p.) Listing the week's objec-
tives forces the instructor to evaluate
his course content and its importance.
Also, the student will know your ob-

jectives and need not ferret -out what
is important. Examination questions
are written within the context of the
course objectives, which helps to as-
sure that important material is learned.

Objectives are accompanied by a
quote -of- the -week" directed toward

the development of attitudes. An ex-
ample is one which reads, "As a man
thinketh in his heart so he is. A man
is literally what he thinks, his char-
acter being the complete sum of all
his thoughts."

Then handout also serves as notes
and contains difficult diagrams and
charts. This material supplements the
textbook which is required for the
course.

At the second class period for the

CC

week, students listen to the lecture on
a tape recording in a learning center.
This facility includes a partially en-
closed booth containing a tape reco
er with headphones, slide projector
well as reading material. Students
have access to the learning center for
many hours where they hear the
tapes and study the demonstration
materials. An instructor is always
available for personal consultation.
The instructor makes it a point to per-
sonally greet each student by name
and exercise an opportunity to influ-
ence attitudes.

Since the learning center is open for
many hours, the student may take
whatever time he needs to understand
the subject material. Usually the dif-

,;$

Figure 4. Students are encouraged to be actively involved in soil investigations to better comprehend the lesson for the wMike Berg, Tucson, is measuring soil pH of a sample.
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Sure 5. Ralph Ashby, lower left, Glendale, as a teaching assistant discusses plant
rient deficiency symptoms with Don Kimble, upper left, from Douglas, and Charles

Ziegler from Leesport, Pa. This is another form of actively engaging students in
practical application of the lesson, and stimulating discussion between students.

ficult subject matter is purposely pre-
sented on tape permitting each stu-
dent to repeat the tapes if necessary
and as often as is needed. The benefit
to this approach is that the instructor
is available for longer periods of time
for personalized tutoring. The unhur-
ried study of the demonstration ma-
terial is designed to appeal to all the
senses in the learning process and ap-
pears to be quite effective. A clay or
sand particle can be touched and ex-
amined closely under the microscope.
Some demonstration material may be
tasted or smelled. The earthy odor of
the actinomyces soil organisms can be
identified through smell as they carry
out their life activities. Investiga-
tions can be performed, such as de-
termining the textural class of a soil
sample, or testing the pH of the soil.

A part of the demonstration mate-
rial includes a large collection of soil
profiles so that certain of these are
featured each week. Those that are
featured are selected to illustrate some

alp ect of that week's subject matter.
Any time a student does not under-

stand, he is encouraged to consult with
the instructor. Students are kept cur-
rent with frequent written examina-
tions.

Advantages Summarized
The advantage of this type of

teaching utilizing the Auto -Tutorial
method include:

Students prefer it over customary
lecture and labs.

The approach is more individual-
ized and uses the multi -sensory orien-
tation.

Repetition of difficult material is
possible.

The instructor becomes a personal
tutor to each student when he needs it.

It is possible to have more direct
association and active involvement
with soil.

More opportunity exists to stimu-
late better attitude development.

There also are some disadvantages:
This method of teaching is extreme-

ly time consuming for the teacher if
the teaching schedule is laid out prop-
erly.

Initial cost of and maintenance of
equipment is greater.

This method of instruction is being
continually tested and evaluated each
semester. It is not the answer for all
types of courses, nor is it suitable for
all instructors. However, the method
to date has been successful with basic
soils instruction.

Sol LS OF THE WEEK

Figure 6. Mike Campbell, right, undergraduate teaching assistant from Yuma, is
pointing out a soil horizon to Mike Timmer, Rockford, Ill., and Alan Forkey, Charlton,
Mass. The authors feature each week a variety of soils selected from throughout the
U.S. Such examples help visibly demonstrate the characteristics of soil profiles.
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Figure 1. This illustrates a pool applica-
tion in landscape design placed in a desert
setting. It takes advantage of the natural
desert and scenic view in the background.
This is one of Professor Guy Greene's
landscape designs. The cover of this issue
also shows from the inside the application
of landscape architecture with a home. It,
too, is a Guy Greene design.

Traditionally Landscape Architec-
ture has been concerned primarily
with design and artistic expression.
Designers have usually not been
trained in experimental methods, and
experimental research has been large-
ly neglected. Of all the design pro-
fessions, Landscape Architecture
alone has its roots in the natural sci-
ences and therefore is uniquely con-
cerned with the relationship between
man and his natural environment. The
primary function of a landscape archi-
tect is to apply the basic media of
earth, water and plants to the problem
of creating an environment in which
man can successfully live an enjoyable
life upon the earth. His main objec-
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Research in Landscape Architecture

By A. E. Thompson*

tive is to fit people to the land, and
land to the people. The scope of de-
sign problems confronting the land-
scape architect range from private
gardens to metropolitan regions; ur-
ban planning and design; national
parks and forests; city, county, and
state parks and recreation programs.
Clearly, decisions affecting such im-
portant facets of our lives should not
be based purely on intuition, but
should have some basis derived from
data obtained through application of
the scientific method.

*Head, Department of Horticulture & Land-
scape Architecture.

Since Landscape Architecture is so
closely associated with Horticulture
at the University of Arizona within
the College of Agriculture, the tradi-
tional concepts of an integrated pro-
gram of teaching, research and exten-
sion has become a reality in Land-
scape Architecture. Research has be-
come an important component of
Landscape Architecture at Arizona
and has taken various forms with spe-
cial emphasis on an interdisciplinary
approach. Most of the programs have
involved both undergraduate and
graduate students and make a valu-
able contribution to the learning pro-
cess.

Very shortly a beautifully illustra4



book written by Rosina Kirby will be
published by the University of Ari-
zona Press entitled, "Mexican Land -

pe Architecture Viewed from
Iiffe Street and from Within." This
was the outgrowth of her graduate re-
search problem and will be a signifi-
cant addition to the literature as well
as the cultural heritage of the area.

Another book is in preparation and
most likely will be published by the
University of Arizona Press. This re-
sulted from an undergraduate research

project of Mary Rose Duffield when
she was a student in Landscape Archi-
tecture. The title is, "Plants for the
Semi -Arid Desert Region." It will
provide valuable information on 250
to 300 basic landscape plants includ-
ing trees, shrubs, groundcovers and
vines that have proven satisfactory for
culture from Phoenix to Nogales.
Figure 2. The design below shows how
Professor Warren Jones adapted a pool to
an older home in an established neighbor-
hood.

An interesting student research
problem in cooperation with the
Water Resources Research Center in-
volved a study on urban hydrology in
Tucson. Results of the study should
be significant in alleviating property
loss and other damage from flooding,
arising from inadequate storm sewers.
Other student class projects are deal-
ing with real problems in and around
the Tucson area such as development

(Please turn page)
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in Avra Valley and the Model Cities
program. These require considerable
research by the students to arrive at
practical solutions. Results of these
research studies can be of consider-
able value to the orderly development
of urban as well as rural areas.

A very fruitful cooperative re-
search effort with the Arizona- Sonora
Desert Museum has been the collec-
tion and evaluation of native plant
materials found in the Sonoran Desert
Region of Mexico and Arizona. This
work conducted under the lead-
ership of Professor Warren D. Jones,
has also been supported by the Sun-
set Magazine. Most of the newly col-
lected materials have been tested and
evaluated for their potential as land-
scape plants at the Sunset Magazine
Demonstration Garden at the Desert
Museum. The design of this garden
was developed and executed by Pro-

10

Figure 3. The book prepared by a stu-
dent in Landscape Architecture, Rosina
Kirby, is illustrated with design applica-
tions of Mexican origin. While the book
is fully illustrated one photo which will
not appear in the book is shown above.
It shows the work of Baragan of Mexico,
D.F. when he designed a horse stable.
The animals go through the water on
their way to the fields. The two watering
troughs in foreground are called Los
Amantes (the lovers) . Photo is by Ar-
mando Salas Portugal.

fessor Guy S. Greene. Those plants
with merit are being propagated for
further testing under urban micro-
climatic conditions. Plants will be
rated according to their ease of propa-
gation, ease of establishment, insect
and disease resistance, soil and water
quality requirements, tolerance to salts
and alkalinity, drought resistance,
ability to withstand excessive heat,
glare, wind and cold. From the de-

sign standpoint, the plants will be
rated according to their landscape
value, growth rate, shade production,
interesting foliage or branch effects,
attractiveness of flowers or foliage,
erosion control potential and low
maintenance qualities. It is antici-
pated that a plant breeding and selec-
tion program will evolve to develop
superior new types and varieties that
will provide a greatly extended range
of adapted plant materials for use in
our landscape industry throughout the
arid Southwest.

One of the most exciting current
research projects in Landscape Archi-
tecture is being conducted by Profes-
sor Guy S. Greene in cooperation with
Dr. Lawrence Wheeler, Professor of
Psychology and Optical Science. Sev-
eral students have been actively in-
volved in the project. They are qv
tempting to devise methods of testi
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people's preferences and responses to
various environmental situations,
either natural or man made. The
U. S. Forest Service is currently fi-
nancing this research. They are vital-
ly interested in its outcome since they
need accurate, unbiased information
to make decisions regarding manipu-
lation of vegetation for the purpose of
increasing net benefits through mul-
tiple use management. The study in-
volves various watershed treatments
in the ponderosa and chaparral areas
in the Salt -Verde River Basin. Simu-
lations of examples of treated areas
were made through the use of 180°
panoramic strip color photographs,
which are viewed by respondents who
are asked to indicate their preference
for one of a pair of photographs. Re-
spondents were then interviewed in

Figure 4. This is another Guy Greene pool
application in a desert setting, above. He
takes excellent advantage of the desert
around and appears to make a melding of
Mother Nature and Guy Greene designs.

Figure 5. At right Warren Jones shows
two introductions from Mexico's Sonoran
Desert. He holds a branch of a desert
lantana which he found to have survived
the severe frost of the winter of 1970 -71.
He found it growing wild near Hermosillo.
Also showing is a branch of a Mexican
Palo Verde, another variety which has a

re prominent blue color, and shows
at promise as a landscape tree. Pro -

essor Jones took an expedition into the
Sonoran desert following the severe freeze
in search of desert specimens which would
survive the frost. Many of the selections he
brought back are being tested at the
Arizona- Sonora Desert Museum, West of
Tucson; and on the campus of the Uni-
versity of Arizona.

Figure 6. Below Jones holds a potted
elephant bush which he brought back from
Mexico. s A:

regard to their choices. Content
analyses of interviews were made to
provide a basis for development of
questionnaires which can be used on
broader samples of persons utilizing
forest lands and resources.

Preliminary results clearly indicate
that significant differences in prefer-
ences exist for various treatment
methods. This approach proved to be
rather time consuming and somewhat
cumbersome. Concurrently, another
method has been explored that has
given comparable results. It utilizes
the theory of signal detection and is
much easier to employ. To date sig-
nal detection has only been used to
determine response of an individual
to very simple stimuli. However, be-
havioral scientists believe that the

(Please turn to Page 16)
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: EXPOSED LARVAL STAGES

LIFE HISTORY OF THE COTTON LEAF PERFORATOR

this insect contributes to the problem
of control, especially with the shorter
residual insecticides. A detailed ac-
count of the biology of the cotton -leaf
perforator should help to explain
problems with control.

Eggs of the perforator are laid on
both the upper and lower leaf sur-
faces, with an occasional one being
placed on a petiole. The extremely
small, whitish, elliptical egg is at-
tached to the leaf by one end; the
longitudinal axis then is perpendicu-
lar to the leaf surface. The incuba-
tion period averages about 2.25 days
under greenhouse conditions of 70-
90° F. Subsequent developmental
times given for the immature stages
are from the greenhouse study. The
1st instar larva emerges directly
through the attached end of the e
and into the leaf, thus becoming N.
leaf miner. The first 3 instars are
spent mining through the leaf, feed-
ing primarily on the palisade tissue.
A larva seldom crosses a main leaf

Life Cycle of the Cotton Leaf Perforator
By T. F. Watson and P. H. Johnson'

Until recent years the cotton -leaf
perforator, Bucculatrix thurberiella
Busck, was only an occasional pest
of Arizona cotton. However, during
the past 4 or 5 years it has become an
annual problem, particularly in Yuma
County. The problem has developed
concurrently with the practice of con-
trolling the pink bollworm, Pectino-
phora gossypiella (Saunders), with
scheduled applications of insecticide.
The most apparent explanation for
this occurrence is that biological con-
trol of the cotton -leaf perforator has

12

been disrupted with the increased use
and rigid application schedules of in-
secticides to control the pink boll-
worm. Substantial evidence exists to
corroborate this explanation, e.g.,
three species of parasites have been
recovered from the perforator at
Tucson where no insecticide was used.

Control of this pest has been diffi-
cult to achieve with most insecticides
registered for use on cotton. Resist-
ance to certain insecticides is prob-
ably one of the factors involved but
additionally, the unique life history of

vein, and avoids gossypol glands.
The feeding channels are most read-
ily visible on the upper surface of the
leaf, becoming progressively wider
with each of the two subsequent min-
ing instars. The duration of the 1st
three instars ( mining stages) averages
3.45 days.

After completing the third instar,
the larva emerges from within the leaf

*Professor and Assistant in Entomology, De-
partment of Entomology, Agricultral Expe
ment Station, U of A.



and begins the fourth stage, feeding
on the leaf surface. During the f eed-

i

' ' g of the 4th and 5th instars, the
va eats only to the opposite epider-
s. Feeding occurs on both upper

and lower surfaces but during daylight
hours the larvae generally feed on the
lower surface of the leaf. When dis-
turbed both fourth and fifth instar
larvae wriggle vigorously, usually
dropping from the leaf on a silken
thread and returning when the dis-
turbance is over.

At completion of the feeding stage
of the 4th instar the larva spins a web-
like cell on the leaf surface and as-
sumes a "horseshoe" shape during this
resting stage. The duration of the
4th instar is 2.10 days, 1.0 day in the
feeding stage and 1.10 days in the
resting stage. After molting, the 5th
instar larva emerges from the cell and
feeds on the leaf surface, as in the
4th instar, until mature. This requires
about 2.6 days.

The fully -grown 5th instar larva
then spins an elongate silken cocoon.
This may be on the leaf but is usually
elsewhere such as on a main branch,
dead leaves on the ground or even in
the soil. The pupal period requires
n average of 7.1 days.

',The moth which emerges from the
cocoon is about 1/5 in. long, covered
with whitish scales with a few black
or brownish spots, and the head is
concealed by a tuft of white hairs on
the upper surface. After a pre -ovi-
position period of 4 days the females
begin laying eggs. Thus, the entire
life cycle, under green house condi-
tions, requires about 21.5 days. A
diagrammatic presentation of this life
cycle is shown in the figure at left.

In addition to the life history de-
scribed above, which was obtained
under greenhouse conditions, studies
were conducted in controlled- temper-
ature cabinets to more precisely de-
termine the effects of temperature on
developmental time, fecundity, and
adult longevity. These data are pre-
sented in Tables 1 and 2, respectively.
Developmental time is inversely re-
lated to temperature. The shortest
developmental time occurred at 90°F.
and the longest at 68 °F. Develop-
mental times under fluctuating tern -
perature conditions, with averages ap-
proximating the 3 higher constant
temperatures of 75 °, 83 °, and 90 °F.,

ere slightly greater than under the
responding constant temperatures.

Table 1. Influence of temperature on developmental time of the
cotton leaf perforator.

Developmental Time in Days (Means)

Egg Duration of larval instar Pupa
Temp. (° F.) 1 -3 (miners) 4 5

Constant
90 3.19
83 4.03
75 5.67
68 8.02

Fluctuating
98 -82 (901) 3.43
98 -67 (82.5) 4.48
91 -57 (74) 5.50
90 -70 (G.H.2) 2.25

Adult Total
Pre -ovi- ( Egg
position to egg)

3.08 1.74 1.65 4.56 1.83 16.05
3.86 1.89 2.16 5.63 1.91 19.48
6.29 1.96 2.66 8.00 2.37 26.95
8.32 3.06 3.47 13.79 3.30 39.96

3.32 1.97 1.97 5.22 2.18 18.09
4.82 1.92 1.96 6.35 2.08 21.61
5.86 2.08 2.80 8.24 2.55 27.03
3.45 2.10 2.60 7.10 4.00 21.50

Means are in parenthesis.
2 G.H. = greenhouse

The constant temperature of 75°F.
and the fluctuating temperature of 91-
57 ° ( mean 74) were most favorable
for total fecundity and adult longevity
among treatments studied in the con-
trolled temperature cabinets. How-
ever, greenhouse conditions were con-
siderably more favorable for both
fecundity and longevity than were
those in the controlled cabinets
( Table 2) .

Earlier reports have indicated that
the cotton -leaf perforator has 3 larval
stages, one as a leaf miner and 2 ex-
ternal feeding stages. It was later
thought that there were 2 mining
stages and 2 external feeding stages.
This study, however, clearly demon-
strated the presence of 5 larval instars.
Additional observations:

Adult activity occurs at twilight or
after dark. During the process of ovi-
position eggs are laid singly and usual-
ly near a leaf vein. The egg is white

Table 2.

but darkens prior to hatching. The
newly- hatched larva ( leaf miner )
usually feeds in a tight circle before
initiating its meandering course
through the leaf. The first external
feeding stage ( 4th instar) spends less
time feeding and does relatively little
damage as compared to the 5th larval
instar. The 5th instar does consider-
ably more feeding in a single spot,
thus creating larger "windows" in the
leaf. As this stage completes develop-
ment it usually becomes restless and
leaves the leaf in search of a suitable
place to spin its cocoon.

One of the difficulties in controlling
this insect with contact insecticides
appears to be related to the dispropor-
tionate amount of time which the in-
sect spends in protected areas. For
example, the life cycle ( egg to egg)
in the greenhouse required 21.5 days.
Only 3.6 days were spent as an ex-
posed, feeding larva.

Effect of temperature on fecundity and adult longevity
of the cotton leaf perforator.

No. pairs
Temp. (° F.) of moths

Means
No. days
eggs laid

No. eggs Adult longevity
per y Males Females

Constant
90°
83°
75°
68°

Fluctuating
98 -82° (901)
98 -67° (82.5)
91 -57° (74)
90 -70 (G.H.2)

13 2.85 18.23 5.24 6.37
11 3.00 29.82 6.51 7.14
11 3.66 38.82 9.08 9.95
10 4.60 21.00 8.48 10.94

11 2.45 36.45 4.93 6.41
12 2.08 25.75 5.54 6.32
11 3.00 37.73 7.78 7.80
16 5.00 55.60 13.67 13.75

Means are in parenthesis.
2 G.H. = greenhouse
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A Good Calf Crop Makes Dollars & Sense

By C. Curtis Cable, Jr. and N. Gene Wright*

Calves are the major product and
source of income for many Arizona
cattle ranchers. Therefore, ranchers
must strive to (1) sell their calves at
highest possible prices, ( 2) keep costs
at a minimum, and ( 3) produce a
good" calf crop.

Because of the large number of U.S.
cow -calf operations, and because each
operation accounts for an infinitely
small proportion of total production,
an individual rancher has a negligible
influence on the general price level
for calves. That is, whether the price
level for calves is $35 -40 or $20 -25 per
cwt. is not determined by whether or
not a particular rancher produces
calves. Thus, ranchers have to accept
the general price level as given, and
then attempt to sell on the high side
of the price range.

In regard to operating costs, ranch-
ers face a similar price disadvantage
when buying supplies. They usually
have to pay the "asking price" for feed,
veterinary services, and similar pro-
duction items. Again, the reason for
this is that the amount purchased by
one rancher is such a small proportion
of the total purchased by all ranchers
that one individual has no measurable
effect on the general price level for
these items.

Since the individual rancher has
relatively little influence on prices re-
ceived for calves, and prices paid for
production items, it becomes impera-
tive that he manage his ranch and cow
herd so as to produce a "good" calf
crop.
What is a "Good" Calf Crop?

Some ranchers talk about their calf
crop simply in terms of numbers pro-
duced, with no reference to selling
weights or the number of cows in the
herd. Others measure their calf crop
in terms of average weight of calves,
with no mention of number of calves
or cows.

Many ranchers use "percent calf
crop" to measure the product of their
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cow herd. This is the number of calves
sold, expressed as a percentage of the
number of breeding -age cows in the
herd at the beginning of the produc-
tion season. Very often, however, these
ranchers do not include calf weight
in their measurement.

Considered separately, the number
of calves produced, average selling
weight, and percent calf crop are only
partial measurements or indicators of
total calf crop. Each of these indica-
tors of calf production may suggest
certain management decisions, but do
not confirm them.

For example, a rancher who pro-
duces 80 head of calves averaging 400
pounds may be satisfied with the
weight of calves sold. After all, many
Arizona calves are sold at weights of
300 -350 pounds. And, assuming there
were 100 potential calf -producing
cows in this herd, the rancher had an
80% calf crop. An 80% calf crop is
near the average for Arizona, and
therefore, this rancher may also be
satisfied with this indicator of calf
crop.

But, to repeat, neither an 80 percent
calf crop nor the average weight of
calves, considered alone, are actual
measures of the production of this
rancher's 100 -head cow herd. Some
more calculations are needed. Eighty,
400 -pound calves yield 32,000 pounds
of live calves - the total production
from the 100 -head cow herd. Thus,
this is an average production of only
320 pounds of live calf per cow
( 32,000 pounds ± 100 cows = 320
pounds) .

The latter figure, the "average
pounds of calf produced per cow ", is
determined by both percent calf crop
and selling weight ( see Table 1) . And,
this figure is much more meaningful
than average weight of calves sold, or

*Marketing Specialist, Cooperative Extension
Service, and Research Associate, Department
of Agricultural Economics, U of A.

percentage calf crop, as a basis for
measuring calf production. Why? Be-
cause the total cost of maintaining
all cows in the herd must be paid from
the total dollar returns from calves
sold.

If a rancher can determine his cost
for cow maintenance on a per head
basis, and the pounds of live calf pro-
duced per cow, he can compute the
CCcost per pound of live calf produced"
by dividing cow cost by pounds of calf
per cow.

This cost per -pound figure is very
basic and necessary for making ranch
management decisions. Why? Because
this figure is also the break -even price.
If the price per pound received is
greater than this figure, you make a
profit. If the price received is less, y
suffer a loss!
Cow Maintenance Costs

For some ranchers, cow mainten-
ance costs include (1) operating ex-
penses for feed, seasonal labor, vet-
erinary services and similar items; (2)
bull and heifer replacement costs; and
(3 ) taxes, insurance and similar over-
head items. Other ranchers may in-
clude returns on their investment and
a payment for management as cost
items. Thus, in addition to differences
in selling weights of calves and per-
centage calf crops, cow costs will dif-
fer greatly from ranch to ranch, and
vary from year to year.

Because of these differences, it is
impossible to make any general state-
ments relative to what it should cost
to produce a pound of live calf in
Arizona. There is no "pat answer" to
this question. Ranchers must calcu-
late this figure for their own opera-
tions.
Cost per Pound of Calf Sold

Assume your cow maintenance cost
is $118 per cow, you have a 71 percent
calf crop, and that the average selling
weight of calves is 416 pounds. Re-
gardless of the number of cows in you
herd, you compute "cost onWerp p



Table 1. Average Pounds of Calf Sold per Cow, by Percent Calf
Crop and Selling Weight of Calves.

*cent
If Crop

Average Selling Weight ( Pounds )
300 350 400 450 500

( Average lbs. of calf per cow)

100 300 350 400 450 500

90 270 315 360 405 450

80 240 280 320 360 400

'70 210 245 280 315 350

60 180 210 240 270 300

50 150 175 200 225 250

of calf sold" as follows:

Step 1- compute pounds of calf
sold per cow in herd by
multiplying average selling
weight of 416 pounds by 71
percent this is roughly
295 pounds.

Step 2-divide cow maintenance
cost by pounds of calf sold
per cow in herd $118 di-
vided by 295 pounds
your cost per pound of calf
sold is 40 cents.

This means that if you are to break -
even on this calf crop, you must sell
the calves for 40 cents a pound. Any
prices less than this means red ink!

Wecause of the big differences in
costs, percent calf crops, and aver-

age selling weights, it is impractical
to repeat the calculations above which
would cover every combination of con-
ditions in the state. However, Table
2 summarizes the "cost per pound of
calf sold" for 150 combinations of cow
costs, percent calf crops, and selling
weights. Two examples illustrate the
economic importance of increasing
the pounds of call sold per cow.
Example 1 Assume c o w mainten-
ance cost is $130 per head, and 80
percent of the cows produce calves
with an average selling weight of 350
pounds. The cost per pound of calf
produced is 46.43 cents.

If through improved husbandry and
management practices the rancher can
increase his call crop to 90 percent,
with calves averaging 350 pounds, the
average cost per pound of calf pro-
duced will be reduced to 41.26 cents.
Obviously, this reduction in cost of
more than 5 cents per pound can have
a very favorable effect on profits.
Example 2 Assume that the ranch-
er in example 1, now getting calves
from 90% of his cows, is also able to

crease average selling weight of
ves from 350 to 400 pounds. This

increases the "pounds of calf pro-
duced per cow in the herd" from 315
to 360 pounds. And, the real payoff
is a reduction in cost per pound of
calf produced from 41.26 cents to 36.11
cents, or about 5 cents per pound.

If in the above examples cow main-
tenance cost had been $90 rather than
$130, the reductions in "cost per pound
of calf produced" would be less, but

Table 2.

would still have an appreciable effect
on profits.

Conclusions:
With today's price -cost relation-

ships, if a rancher is to make a profit
he must sell a heavy calf each year
from almost every cow in his herd.
All of his efforts to increase grazing
capacity, improve animal quality, and
do a top -notch job of marketing may
be wasted by a low production of "live
calf per cow in the herd."

You ranchers, therefore, should de-
termine and consider those husbandry
and management practices which will
economically increase the "pounds of
live calf produced and sold per cow."
In contrast to your negligible influ-
ence on prices received and prices
paid, your accomplishments toward
"more pounds of calf sold per cow,"
can have an apprecible effect on dol-
lar profits.

Cost per Pound of Calf Produced by Maintenance Cost
per Cow, Percent Calf Crop and Selling Weight of
Calves.

Cow Cost, and
Percent Calf Crop

Average Selling Weight ( Pounds )
300 350 400 450 500

$70 Cow Cost
100% Calf Crop

90
80
70
60
50

$90 Cow Cost
100% calf crop
90
80
70
60
50

$110 Cow Cost
100% calf crop

90
80
70
60
50

$130 Cow Cost
100% calf crop

90
80
70
60
50

$150 Cow Cost
100% calf crop
90
80
70
60
50

(Costs, cents per pound)

23.33 20.00 17.50 15.56 14.00
25.93 22.22 19.44 17.28 15.56
29.16 25.00 21.87 19.44 17.50
33.33 28.57 25.00 22.22 20.00
38.88 33.33 29.16 25.93 23.33
46.67 40.00 35.00 31.11 28.00

30.00 25.71 22.50 20.00 18.00
33.33 28.57 25.00 22.23 20.00
37.50 32.14 28.12 25.00 22.50
42.85 36.73 32.14 28.57 25.71
50.00 42.85 37.50 33.33 30.00
60.00 51.43 45.00 40.00 36.00

36.67 31.43 27.50 24.44 22.00
40.74 34.92 30.56 27.16 24.44
45.83 39.29 34.38 30.56 27.50
52.38 44.90 39.29 34.92 31.43
61.11 52.38 45.83 40.74 36.67
73.33 62.86 55.00 48.88 44.00

43.33 37.14 32.50 28.88 26.00
48.14 41.26 36.11 32.10 28.88
54.16 46.43 40.62 36.11 32.50
61.90 53.06 46.43 41.26 37.14
72.22 61.90 54.16 48.14 43.33
86.66 74.28 65.00 57.77 52.00

50.00 42.86 37.50 33.33 30.00
55.55 47.62 41.66 37.04 33.33
62.50 53.57 46.87 41.66 37.50
71.42 61.22 53.57 47.62 42.86
83.33 71.42 62.50 55.55 50.00

100.00 85.71 75.00 66.66 60.00
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Landscape
Architecture

(From Page 11)

technique can be applied to determine
a scaled order of aesthetic responses
to various situations such as differen-
tially treated wildland areas and all
sorts of landscaped areas such as
parks, golf courses and other recrea-
tional areas, streets, public buildings
and private homes.

Whether an observer likes or dis-
likes a given situation, finds it satis-
fying or unsatisfying, beautiful or ug-
ly is often a difficult discrimination
to make. Color slides are used as the
stimulus complex in this new tech-
nique. The signal a respondent is
asked to notice is a feeling of liking
of, or pleasure in, the content of the
projected slide. Dislike, or a lack of
aesthetic response, would be a non -
signal. The respondent must also
evaluate his degree of confidence in
his response on a scale of 9 to O. The
program can be administered econom-
ically to diverse groups of respondents
thus affording the opportunity of ob-
taining a broad sampling of prefer-
ence.

It is envisioned that data generated
by this and yet to be developed meth-
ods will provide a real body of theory
and knowledge upon which to base
the design process, thus removing it
from its total dependence upon the
intuitive process. Naturally we do
not wish to minimize design quality
that achieves the status of a true art
form. Unfortunately, designers who
can produce such works are rare.
Since we now face an almost totally
man -made environment from which
there is virtually no escape, the way
in which design decisions are made
will significantly affect every level of
our society. Any means of increasing
output and productivity as well as
quality of design is to be commended.

Research of the Landscape Archi-
tect at the University of Arizona is
aimed to provide ways and means of
enhancing those aspects of the physi-
cal environment concerned with
beauty, aesthetics and other intangible
qualities. Our lives would be much
poorer, indeed, if we were forced to
di without them.
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M
University of Arizona delegation confer with world renown, Dr. Norman Borlaug, noted
Nobel Peace Prize Winner. From left Bwarama Wudiri, a graduate student in Agronomy
at the U of A and from Nigeria; Dr. Borlaug who is in charge of the experiment station
at Cuidad Obregon, Sonora, Mexico; Ernesto Zamudio a U of A student from Elfrida,
Arizona; and Robert E. Dennis, Jr., also a U of A student. The group visited Centro
Internacional de Mejoramiento de Maiz y Trigo (CIMMYT) . The visit was to confer
with the research and extension workers concerning new developments with triticale,
wheat and other agronomic crops with special emphasis, or attention, to the application
of these developments for use in Arizona.

Triticale
(From Page 3)

better spring wheats in Arizona. How-
ever, some Arizona growers have ob-
tained excellent forage yields with
triticale.

PROGRESSIVE

AGRICULTURE

IN ARIZONA

The future for triticale seems bri
but cultivar development will take
time. Ultimately cultivars having fer-
tility similar to wheat, plump seed,
stiff straw and excellent nutritive
value will be developed and released.
This new plant type has the potential
of becoming an important part of
Arizona's small grain arsenal.
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