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Extension Expands
Educational Resources

The most copied education tech-
nique is the Cooperative Extension
Service in agriculture, home econom-
ics, 4 -H youth and community devel-
opment.

It has been studied by Americans
from all walks of life as well as by
foreign leaders from practically every
country with an eye towards adapting
Extension techniques, or portions of
it, to their own needs.

The Extension Service came into
being in 1914 with the enactment of
the Smith -Lever Act by the U. S.
Congress.

Congressman Lever said in part at
that time, we have accumulated . . .

sufficient information which, if

made available . . . to the (people)
of this country and used by them,
would work a complete and absolute
revolution in the social, economic and
financial conditions of our population.

The congressman added that the
Congress had spent 50 years looking
for an efficient agency to spread the
information throughout the country
and putting it into the hands of the
people for whom it was collected.

Referring to the Smith -Lever bill
which created Extension, the Con-
gressman said this bill proposes to
set up a system of general demonstra-
tions teaching throughout the country
and the agent in the field to be the
mouthpiece through which the infor-
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mation will reach the people.
The agricultural part of Extension

has been a world -wide recognized suc-
cess story.

The home economics progr
started out to show homemakers suc-
cessful ways in which to preserve
foods, adequately clothe the family
and organize and manage the home
for family living. Our home econo-
mists have now progressed beyond the
one -time exclusive rural audience and
in addition now serves the inhabitants
of Indian Reservations, Inner City
residents, disadvantaged neighbor-
hoods, retirement villages and those
who are aging. The subjects besides
nutrition, clothing and home manage-
ment have reached out to encompass
most areas of interest to the people
with whom they work.

And, while 4 -H once appealed to
primarily rural youth with their
chicken, rabbit, calf; vegetables, grain
or cotton projects it now includes proj-
ects and interest activities for today s
youth in practically any urban, subur-
ban or rural setting.

While Extension has always con-
tributed to community development
programs, a new emphasis with vi-
brant vitality has been launched in
Arizona to actively engage in corn -
munity development programs. Ma(
community successes have alrea.
been realized where Extension has
served to provide the education re-
sources for community planners and
leaders. Extension's role is to be
helpful to the people in a community
so that they, the citizens of the com-
munity, can arrive at their own con-
clusion as to the program they wish
to initiate and launch.

And, that's not all . . . you'll find
Extension actively working with our
Indians on every Reservation in the
state.

You'll find that Extension is dedi-
cated to serve all who live in Arizona
regardless of their race, color, creed
or national origin.

Find out for yourself! If you
haven't already done so get acquaint-
ed with Extension people in your
County. There are some who live
and work with you.

74.dtmeit C .

Dean
School of Home Economia
College of Agriculture, a(qg



A. D. Day, University of Arizona
Agronomist, left, shows Mrs. A. T.
Bartel, wife of the late U. S. Depart-
ment of Agriculture plant breeder, the
first bag of the new grain barley
named for her late husband. Dr. Day
and the other authors of this article
developed the new barley as de-
scribed below.

A. D. Day, R. K. Thompson,

E. B. Jackson, and

F. M. Carasso*

New Grain Barley
for Arizona

A new grain barley, called Bartel,
has been released for commercial pro-
duction in Arizona by the Arizona Ag-
ricultural Experiment Station and the
Plant Science Research Division, Ag-
ricultural Research Service, U. S. De-
partment of Agriculture. Bartel was
named in honor of the late A. T. Bar-
tel who was a U. S. Department of
Agriculture small grains breeder
stationed at the University of Arizona
many years ago.

°Agronomist, Research Associate, Agron.o-
and Assistant in Research, Arizona

,E ultural Experiment Station, University
o rizona, Tucson.

Adaptation
Bartel is primarily a grain barley

adapted to the irrigated areas of Ari-
zona and to other similar areas of the
Southwest where Arivat is grown. To
capitalize on its high tillering ca-
pacity, standing ability, and yield po-
tential, Bartel should be planted early
( November) at low seeding rates (25
to 35 pounds of seed per acre) .

Grain Potential
In five replicated yield tests grown

under the foregoing conditions, from
1968 through 1971, the grain yield of
Bartel was 20% more than that of

Arivat ( Table 1) . In seven repli-
cated yield tests grown at Mesa under
more conventional methods ( seeded
in early December at 60 pounds per
acre ), Bartel produced 5% more grain
than Arivat. Bartel yielded an aver-
age of 10% more grain than Blanco
Mariout at Yuma in 1969 and 1970.
It produced high quality grain with
a higher bushel weight than grain
from Arivat or Blanco Mariout.

More Resistant to Lodging
Bartel has been more resistant to

lodging than Arivat when planted
(Please turn to Page 16)
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Figure 2. RBV Camera Head Orientation

Arizona Cropland Survey

from Space

by Kennith E. Foster, Larry K. Lepley & Edwin L. Smith`

June, 1972 will mark a new era in
Arizona agricultural crop -land sur-
veillance as the first Earth Resources

Technology S a t t e l i t e is launched
( figure 1) . The ERTS -A satellite will
provide repetitive coverage for Ari-

Table I. Optimum wavelength band for type of photo identifica-
tion to be made.

Photo identification to be made Optimum wavelength band
Green Red Infrared

Presence or Absence of Vegetation
Identifying individual species of plants
Detecting earliest evidence of loss of

vigor in vegetation
Identifying type of agent that is causing

the loss of vigor
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zona's croplands every 18 days. This
sequential coverage is especially help-
ful to observe cropland changes. The
managers of Arizona's agricultural re-
sources need to know such things
about the foods and fibers growing as
(1) the type of crop in each field,
(2) the size of the field, (3) the vigor
of the crop, (4) the identity of any
damaging agents, and (5) the prob-
able yield per unit of area.

Photographic reconstruction of the
( Please turn to Page 14)

* Research Associates in Office of Arid Lands
Studies; and Associate Professor in Dep '
ment of Watershed Management, respect
ly.



Figure 3. ERTS Simulated U -2 Corridors
In Figure 1, far left, the elements of the observatory system
include the payload subsystems and various support subsystems
comprising the spacecraft vehicle. In Figure 2, left, the three
RBV cameras are aligned in the spacecraft to view the same
nominal 185 kilometers (100 nautical miles) square ground scene
as depicted in illustration. Figure 3 consists of three photos,

itove, above and lower right. In it are shown three
tures taken by the 3 cameras on different film. These three

photos are examples of multiband photography taken over an
agricultural area near Phoenix. The area in the photographs
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represent about a four square mile area of crop land. Photo-
graphic comparisons reveal crop types as indicated by reflect-
ance response from each crop type. Ilse of a crop calendar
technique is currently being explored so as to correlate with
crop season. The three photos were taken in green, left; red,
right; and solar infrared bands, lower right. In Figure 4, lower
left, the crops are identified as: a is alfalfa, b is barley, c is
cotton, fa is fallow, g is grass, P is pond, sb is sugar beets and
w is wheat. The multiband photography of Arizona crops has
been obtained for P.A. through the courtesy of Forest Remote
Sensing Laboratory, Berkeley, California.
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Figure 1. Soil appears moist at the lower
left of this grapefruit tree. Note also that
the water line emerges from the soil and
the emitter discharges water onto the soil
surface.

The decreasing availability and ris-
ing costs of water and labor are caus-
ing growers to consider replacing their
surface irrigation systems. Drip irri-
gation is frequently mentioned as a
possible alternative.

Drip systems deliver water in pipes
or tubes to the vicinity of a plant
where the discharge is controlled by
a special valve called an emitter. Be-
cause drip systems require an exten-
sive pipe network, tree crops appear
to be best suited to this method of
irrigation. The piping will interfere
least with the field operations of tree
crop production and can remain in
place for many years.

The purpose of an irrigation system
is to provide sufficient soil moisture
for optimum plant growth while mini-
mizing water losses. Drip irrigation
systems provide better water control
and only the actual root volume is
irrigated.

Drip irrigation systems may cost
from $150 to $500 per acre, therefore,
a high value crop which will respond
to the soil moisture control provided
by drip irrigation is needed. Tree and
vegetable crops match this require-
ment, however, tree crops are more
compatible with the piping system.
As an example, a grapefruit tree being
drip irrigated is shown in Figure 1.

Do drip irrigated trees actually use
less water? Most likely not if suffi-

w i

r "1 "'.. , rl414

Is Drip Irrigation For Arizona?

cient water is applied to maintain
optimum growth and yield. So how
is a water savings achieved with a
drip system? It is chiefly attained
with young trees by irrigating only the
soil volume where roots are develop-
ing. Also, by applying smaller amounts
of water, deep percolation below the
root zone is reduced and tail water
run -off is eliminated. A small area
around each emitter is wetted with

6

by D. D. Fangmeier*

lateral and vertical movement oc-
curring through the soil. Soils vary
in the characteristics of such water
movement so it is necessary to deter-
mine the spacing of the emitters for
each soil. Figure 2 shows a cross-
section of the wetted soil volume un-
der a small tree growing in a medium
textured soil.

Associate Agricultural Engineer, Arizona
Agricultural Experiment Station.

Applying water to a limited soil
volume will result in a salt accumu-
lation in the soil where water is ex-
tracted by the plant roots. Repeated
wetting of the same volume may
leave an even higher salt accumula-
tion at the outer edge of this wetted
volume. Thus, additional water may
be needed on occasion to remove
these accumulated salts from the rr
zone.



At the Salt River Valley Citrus
Branch Experiment Station, a small

Ocsin with a mulch was placed around
h tree, ( Figure 3) . A 95 percent

water savings occurred on young trees
compared to adjacent surface irrigated
trees. The water savings will decrease
as the trees mature and the roots re-
move water from a larger portion of
the surface irrigated soil. Estimates
vary from 20 to 50 percent water sav-
ings on mature trees.

Now we can explain how a grower
can use 1 acre -foot per acre of water
in a field per year with a drip system
while consumptive use records' indi-
cate 4 acre -feet per acre are required
by surface irrigation of mature trees.
The 1 acre -foot per acre quantity was
based on the entire field area. If the
computation is made using only the
area under which roots are found,
then the number might actually be
higher than 4 acre -feet per acre irri-
gated. This was found to be the case
in a study at the Salt River Valley
Citrus Branch Experiment Station2,
where the irrigated area was approxi-
mately that encircled by the drip line
of the tree. The drip system thus
saves water by irrigating only the re-
quired soil volume under the tree and

4ucing losses, but not by causing
tree to use less.

How is a labor savings achieved
with a drip irrigation system? These
systems distribute the water through
pipes. Therefore, water control can
be attained by simply opening and
closing valves. Automatic controls,
timers and other equipment are read-
ily available for pipe systems, which
can reduce the labor requirements.

There are some pitfalls in the above
reasoning. A drip system usually con-
sists of a pump, filters, meter, control
valves, pipe and emitters. The emitter
is the most troublesome part of the
system. Many designs are currently
available, but most have small open-
ings which are subject to plugging.
Some emitters have a long flow pas-
sage which allows a larger opening,
others are self- flushing, but are more
expensive. Because of the plugging
problem, the water must be clean
which usually requires a filter. The
filter for a 50 acre field may cost
several hundred dollars and require
cleaning. Without a filter emitters
can become plugged and cleaning
ould require more labor than neces-

r for surface irrigation. Even with
tered water, emitters must be

Figure 2. This schematic drawing shows
a typical cross- section of the wetted soil as
produced by a single emitter under the
small tree.

checked periodically because we are
not confident of their operation.

The meter may appear to be a
luxury, but with a system designed to
supply a minimum amount of water,
we must be certain of the quantity
supplied. The meter may also be
used to detect plugged emitters. The
reduced flow can be observed on the
meter.

A yield and quality increase prob-
ably will be necessary to pay for the
additional cost of a drip system. Some
believe that yields can be increased
using a drip irrigation system because
of better control of the soil moisture.

Changing from a surface irrigation
system to drip irrigation may pre-
sent some additional problems, par-
ticularly if the same water supply is
used for both. Surface irrigation re-
quires large flows for short periods
of time. Drip irrigation requires small

(Please turn to Page 15)
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Indians Develop

Beef Herd Improvement

by George Alstad°

Beef Cattle Improvement is a man-
agement program.

It is designed to increase total beef
production through the use of records.
Records in themselves will not guar-
antee success nor will they improve
genetic makeup of animals. But cor-
rect use and interpretation of records
will help cattlemen develop improved
beef herds on the Indian Reservations.

Cal Emerson, Agricultural Agent in
Navajo county, works with Hopi cat-

*Editor, Progressive Agriculture in Arizona.

G

tlemen in adapting the principles of
the Arizona Beef Cattle Improvement
program. He does so with the help
of Edward LeViness, Area Livestock
specialist, and Albert M. Lane, Live-
stock Specialist, all of whom are with
the Cooperative Extension Service of
the University of Arizona.

Economic benefits are reflected in
increased weaning weights, higher
percentage of calf crop, greater daily
rates of gain, improved breeding h(

(Please turn page)



Oral Agent Cal Emerson works with
cattlemen during roundup in order to

'e animal production. He brings along
try gear to help in handling cattle.
ttures on these pages demonstrate how
frks. He relies on the help of Al Lane,

Livestock Specialist, from Tucson and Ed-
ward LeViness, Area Livestock Specialist, all
of whom are with the University of Arizona
Cooperative Extension Service. At lower left,
an Indian rancher is sorting calves from the

range cows which are herded into the squeeze
chute to be weighed and identified. Lower
right, Emerson inserts a numbered ear tag
for easy identification on the range without
necessitating handling.

9



longevity and for your cattle greater
appeal to buyers.

These are accomplished through
the use of performance tested bulls.
They then conduct their own selection
of heifers through performance rec-
ords.

Cal Emerson points out that the
Arizona range lands largely lack
fences thereby presenting one of the
basic problems. He utilizes the op-

10

Cal Emerson, while working with Indian
cattlemen in practicing beef herd im-
provement, weighs in calves and calls out
the weight and ear tag number for the
records.

portunity when cattlemen are pre-
paring for sales to hold demonstrations
on a rancher's place. The demonstra-
tions are geared to the dual purpose
much as is illustrated on these pages.
At any rate Emerson with Lane and
LeViness, is able to get across some
of the principles of beef herd im-
provement. He holds these combina-
tion work -study sessions where, by
consent, neighbors are allowed to par-

ticipate. As Emerson points out not
all phases of beef herd improvement
are not adopted first time around . . .

some ranchers buy the best bulls avail-
able; some weigh and grade heifers.
This helps them to identify the best
heifers to keep as replacement stock.

Gradually they are learning to keep
the best while the poorer animals are
being shipped to market, he says.

"When you plan a program as



The calf in upper left picture is being released from the squeeze
chute and returned to the breeding herd which in upper right
picture is being run back onto the range. In lower left a calf

pictured here," says Emerson, "you
invite friends, neighbors, family and
relations to help out and possibly join
the program."

And, as with all livestock improve-
ments changes come slowly.

For this particular demonstration
Emerson worked with the Wayne Tay-
lor family and relatives. It was their
cattle which were worked. Scales
and squeeze chute were furnished by

4 Navajo County Fair Commission
ile eartags and records were pro-

is being nudged towards the truck and where in lower right
the animals have been loaded for market.

vided by the Cooperative Extension
Service in Arizona.

Emerson points out that the kind
of a calf a heifer produces the first
time indicates the kind she will con-
tinue to produce. This has been
shown to be 85 percent accurate in
research. When calf weaning time
rolls around pick the necessary re-
placement calves from the top of the
calf crop. These are selected for size,
weight and conformation. The select-
ed heifers are then individually identi-

fied, weighed and graded by two non-
partisan graders. If possible have
them regrade the cattle as yearlings.
Compute the weight gains for each
animal. Average the weight gain for
all heifers. This then becomes the
basis from which to make selection for
herd replacements. Select those with
above average gain first.

Records while hard to get started
are invaluable in helping the cattle-
man make management decisions,
Emerson concludes.

11



This photo and that on cover illustrate
a high value ponderosa stand in Ari-
zona. Large volume and high quality
are the determinants of a high value
stand. (Photos courtesy of USDA
Forest Service.)

by David A. King &

Peter F. Ff olliott*

Rate of Value Increase. .

A Decision Guide for Timber Management

Rate of value increase, an applica-
tion of the concept of financial matur-
ity, can be used as a guide in deciding
when to harvest an individual tree.
*Professor and Assistant Professor, respec-
tively, Department of Watershed Manage-
ment.
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Our purpose is to demonstrate this
technique.

Trees grow in volume of wood over
time, but eventually volume growth
levels off and then decreases. At any
point during the life of a tree, the
timber manager has the alternatives

of: 1) allowing the tree to grow,
making a capital investment; or 2) of
harvesting the tree, disinvesting and
obtaining the returns on past invest-
ments. If the goal of management is
to attain a certain rate of return
investment, the tree should be 11%



vested when it reaches financial ma-
turity, that age beyond which the

e's rate of value increase is less
n the desired rate.

Other factors also enter into timber
harvesting decisions. The timber
manager must consider joint produc-
tion relationships between timber and
water, forage, aesthetics, and recrea-
tion. For the purpose of simplifying
the example, we will consider timber
in isolation from these other forest -
based products.

The factors that determine a tree's
rate of value increase are : 1) the
present value of the tree; 2 ) the future
value of the tree, and 3 ) the time
period between the present and future
points in time. Given estimates of
these three factors, the rate of value in-
crease can be calculated from the
compound interest formula and a
table of values of (1+ r) ".

(l +r)" = VVn

Where : r = rate of value increase
V. = future value of tree
V. = present value of tree
n = time period in years

The data used in the example are
based on a sample of cutover pon-
derosa pine stands in Arizona. These
stands average 2,000 cubic feet per
acre, and are of medium site quality.

Factors Determining Value
Three factors determine the present

value of a tree for timber products:
1) present volume; 2 ) quality; and 3 )
unit value or price.

The present volume and quality of
a tree may be estimated directly from
inventory techniques based on stand-
ard mensurational and sampling pro-
cedures. Here, a multiproduct timber
inventory system** was employed to
derive estimates of volume and qual-
ity.

The unit value or price of standing
timber we have selected is the most
recent quarterly average of stumpage
prices paid for ponderosa pine timber

**Barger, Roland L., and Peter F. F f olliott.
0. Evaluating product potential in stand -
timber. USDA Forest Service Res. Paper

L i -57, 20 p.

Figure 1. Relation of diameter, volume and age for individual
ponderosa pine trees.
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sales on National Forests in Arizona
and New Mexico.

The future value of a tree depends
on : 1) volume growth over time, 2 )
quality changes over time; and 3 )
future unit values or prices. The
volume growth over time is estimated
from inventory techniques. With re-
spect to quality change over time, it
has been shown that for ponderosa
pine in the Southwest, individual tree
quality does not change greatly with
growth.

An Illustration

In our example, we assume no
change in relative prices in the econ-
omy. That is, stumpage prices ten
years hence will bear the same re-
lationships to other prices in the
economy as they do now. Since qual-
ity does not change, present stumpage
and future stumpage prices are equal
in terms of constant dollars. Therefore,
rate of value increase is equal to the
rate of volume increase.

Using a tree having a diameter of
22 inches for illustration, the calcula-

* * OF f olliott, Peter F., and Roland L. Barger,
1967. Occurrence of stem features affecting
quality in cutover southwestern ponderosa
pine. USDA Forest Service Res. Paper RM-
28, 11 p.
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tions for determining annual rate of
value increase over a ten year period
are:

1. The present volume of a tree
with a diameter of 22 inches,
70 cu. ft., is read from the curve
on the left side of the vertical
axis in figure 1.

2. The average age of a tree with
a diameter of 22 inches, 122
years, is read from the curve
on the right hand side of the
figure.

3. The future volume, 10 years
hence, when the tree is 132
years old, is read from the curve
on the right hand side of the
figure. The future volume is
85 cu. ft.

4. We then substitute these fig-
ures in the formula to calculate
a value for (1+ 01°.

(1 +r)10 =
V.
Vo

(l +r)10 = 85 = 1.21
70

5. From a compound interest table
we find that a value for (1 +r) 10

= 1.21 corresponds to a rate of
value increase of approximately
2.0%.

( Please turn to Page 16 )
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Cropland

Survey
(from Pages 4 & 5)

satellite telemetered images will be
via a vidicon camera array shown in
figure 2, which will take imagery in
three wavelength bands .475 -.575 mi-
crons ( green ), .580 -.680 microns
(red), and .698 -.830 microns ( solar
infrared) . The use of simultaneous
multispectral photography has height-
ened interest in the application of
modern aerial sensing techniques to
gathering crop census data. Prelimi-
nary studies indicate that multispec-
tral imagery collected over different
crop types show marked differences
in tone on the resulting photographs.
Table 1 suggests optimum bands for
various agricultural uses.

In order for potential users to have
a pre- launch "look" at the type of
imagery forthcoming from ERTS -A,
multispectral photography has been
collected in Southern Arizona on seven
different occasions by NASA U -2
high -altitude aircraft. The areas cov-
ered by five of these flights are shown
in Figure 5. This small scale photog-
raphy taken from 65,000 feet altitude
simulates the ERTS -A vidicon sys-
tem in three ways, (1) the nominal 18-
day cycle, ( 2 ) multispectral imagery
in the red, green, and solar infrared
bands, ( 3) imagery in 70mm format.

Shown in Figure 3 is an example of
multiband photography taken over an
agricultural area near Phoenix, Ari-
zona. The three photos from left to
right at top of page 5 are in the green,
red, and the one at lower right of page
5 in solar infrared bands. The en-
closed area represents 4 square miles
of diversified crop types. A compari-
son of the photos reveals a different
reflectance response from each crop
type for the three monitored regions
of the reflected solar radiation spec-
trum. Use of a crop -calendar tech-
nique, whereby time changes of these
reflectance responses are recorded by
repetitive photography at regular in-
tervals, is currently being explored as
a crop identity and vigor indicator.
Figure 4 provides a crop type map for

14
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Figure 5. ERTS Simulated U -2 Corridors.

the corresponding area.
The U -2 simulation photography is

currently available for viewing at two
Arizona data centers. The Tucson
Data Center is located at the Office
of Arid Lands Studies building, Uni-
versity of Arizona, 1201 E. Speedway.
The Phoenix Data Center is located
in Room 5017, the Federal Building.
The forthcoming ERTS -A data will
also be available for viewing at these
locations.

Future launch of the ERTS -A satel-

lite and current experimentation with
the current U -2 imagery are part of a
joint NASA /United States Depart-
ment of the Interior project entitled
Earth Resources Observation System
( EROS ) . Southern Arizona has been
designated as a Regional Ecological
Test Site in the EROS program to
which high altitude photography and
space imagery will be evaluated as a
uture means of monitoring the

natural and agricultural resources d 1
the world.



Drip Irrigation
C0(from Page 7)

flows for a longer time and more fre-
quently. Therefore, a plan must be
developed to manage the water so it
is available to both systems. If the
system is changed on mature trees,
there is the danger of not supplying
sufficient water to the soil where
most of the roots are located. The
trees will require some time to de-
velop their root systems to match the
new irrigation system.

More information is needed on cer-
tain critical aspects. In addition to
those noted, we need to know the
quantity of water required per day or

per week by a tree during various
seasons and stages of growth. Cur-
rent estimates are based on consump-
tive use requirements for surface irri-
gation. Design criteria need to be
established for various types of emit-
ters, soils, tree spacings and age. Re-
searchers at the University of Arizona
and other locations plus growers are
trying to obtain information to answer
these questions.

The question in the title "Is Drip
Irrigation for Arizona ? ", is best an-
swered by, "Yes, if certain conditions

Figure 3. Water delivered to small tree
basin containing a mulch was an effective
means of conserving water. Water can be
delivered in pipes through larger openings
as pictured below reducing the problem of
plugging the holes as has been experienced
with emitters.

exist." These conditions are: high
value crops, high water and labor
costs, limited water supply, capital
available, and a willingness to try to
overcome the uncertainties involved.
Other considerations include develop-
ment of new areas where land leveling
costs would be very expensive and
other factors the grower may deem
important. If the decision is made to
use drip irrigation, try a small acreage
to see if it performs as expected.
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Timber Value
(from Page 13)

Annual rates of value increase over
a ten year period for various tree di-
ameter classes are as follows:

Diameter
(inches)

10
12
14
16
18
20
22
24
26
28

Rate of Value Increase
(percent)

3.7
4.0
3.9
3.2
3.0
2.7
2.0
1.1
0.5
0.1

Interpretations of the Concept
It can be seen from the table that

the rate of value increases and then
declines. The timber manager de-
cides upon or is given a guiding rate
of return. Considering only timber
values, a tree should be cut when its
rate of value increase is decreasing
and is less than the guiding rate of
return. For example, if the guiding
rate of return is 3.5 percent, then trees
16 inches in diameter and larger
should be cut.

The financial maturity concept may
be applied to entire forest stands as
well as to individual trees. In uneven -
aged stand management, when indi-
vidual trees are selected for harvest,
the approach described here will aid
the manager in reaching that level of
investment in growing stock that will
provide a rate of return equal to the
guiding rate of return.

In even -aged stand management
where all trees are harvested at one
time, the financial maturity concept
may be used to determine the rotation
age that will provide the desired rate
of return.

When values of other products and
services of forests must be given con-
sideration, knowledge of rates of value
increase provides the forest land man-
ager with an estimate of the timber
opportunity costs of providing these
other goods and services. For exam-
ple, if aesthetic considerations lead
the manager to increase the diameter
and age at which trees or stands are
harvested, these rates tell him what
this will cost in terms of a lower rate
of return.
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New Grain Barley
(from Page 3)

early at low rates. It has averaged
three inches shorter than Arivat and
it stands better for combining than
most other varieties of barley grown
in Arizona.

Characteristics
Bartel has very uniform growth,

superior shattering resistance, nod-
ding heads, predominately white
seeds, and very long, rough awns. It
matures at about the same time as
Arivat.

Breeding and Testing
Bartel is a six -row, spring barley

developed by crossing the following

parents : Arivat, Atlas, California Mari-
out, C.I. 1227, Harlan, Mars and
Trebi. Selection for the variety was
made at Mesa in 1963. The original
plant was identified as Arizona
6210 -5. Yield tests were conducted at
Mesa, Phoenix, Tucson and Yuma,
Arizona.

Seed
Breeder Seed will be maintained by

the Arizona Agricultural Experiment
Station. Foundation Seed may be ob-
tained through the Arizona Crop Im-
provement Association, Department of
Agronomy and Plant Genetics, Uni-
versity of Arizona, Tucson, Arizona
85721.

Table 1 Average yield of grain from Arivat and Bartel barley
planted in November at rates of from 25 to 35 pounds of
seed per acre at Mesa, Phoenix, Tucson, and Marana,
Arizona from 1968 through 1971.

Variety 1968
Mesa

Yield in pounds per acre
1970 1971

Tucson Phoenix Mesa Marana

Average Olk
five yiellb

tests

Arivat 5611 3669 5481 4765 4960 4897

Bartel 7308 4660 6358 6522 4590 5888

Yield of Bartel
in % of Arivat 130 127 116 137 93 120
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