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Consumers Benefit From Science

Fresh sweet corn during winter . . .

greener lawns ... farm crops without
weeds ... year around citrus ... the
greatest outpouring of good nutritious
food in the history of the world.

With thousands of such research
developments . . . many so familiar
that we take them for granted . .

agricultural science is sustaining and
changing life of every American con-
sumer.

Americans enjoy the greatest vol-
ume and variety of good food of any
people in the world. Agricultural sci-
entists and informed farmers intend
to keep it that way.

When a farm crop gets into trouble
with insects, disease or drought, sci-
entists team up to solve the problem.
If an agricultural product doesn't taste
right, or sell in the consumer market,
scientists find out why.
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Improved and tailored to your
needs, the end results may be a jucier
steak, a potato which makes a better
potato chip, milk with less butterfat
and more protein, or a crisper head
of lettuce.

Not many years ago, consumers
were demanding a spread for their
bread, and an oil for their salads,
which would contain more polyunsat-
urated fats and fewer of the saturated
fats.

Our agricultural scientists devoted
many years to selecting, breeding, and
experimenting, but they provided, co-
operatively with industry, the safflow-
er oils which served this consumer
demand.

Keeping our cupboards full is only
a part of the agricultural success sto
Just as amazing is the marketing slIP
tern that moves food to consumers.

You can choose meals from foods
grown in each of our 50 states. This
didn't just happen. Such a highly mo-
bile food industry involves many steps
in transporting, cleaning, trimming,
preparing, packaging, storing, pro-
tecting and measuring quality, and
finally displaying for sale to the con-
sumer.

Two great challenges still face the
agricultural sciences.

First, it must continue to serve the
American consumer, and

Second, agricultural abundance and
know -how must help meet the chal-
lenge of an exploding world popula-
tion, much of which is plagued with
hunger and disease.

24..me.t C. wir,<,
Harold E. Myers, Dean

College of Agriculture, and
School of Home Econo '
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Can PCA's Meet the Challenge of `70's?

By Jimmye S. Hillman and John R. Wildermuth*

It is a cliché of our times, but
nevertheless true, that competition
and technology force us to accept
change. Nowhere has this been more
apparent than in American Agricul-
ture. Fewer and larger farms, high
priced credit, increasing wage rates,

loping technology, increasing un-
ainty in prices, rising taxes, and

changing farm policies all of these
expressions are indicative of the
changes occurring throughout the ag-
ricultural business world.

The Federal Farm Credit Board,
which has the responsibility of setting
the national policy guidelines under
which individual member Cooperative
Farm Credit System ( FCS ) Banks
and Associations must operate, has
known for some time, as we all have,
that the "crunch" is on and that be-
cause of it, the credit needs of our
complex and increasingly industrial-
ized agriculture are in a state of flux.
Thus, the Federal Farm Credit Board,
in May, 1969, appointed 27 farm lead-
ers from farm organizations, commod-
ity groups, education, the banking
community, the farm press, and farm
youth, as well as the FCS, to the Corn-
mission on Agricultural Credit. The
Commission was given the assignment
to study anticipated credit needs of
U. S. Agriculture during the decade
of the 1970's and to advise the Federal
Board as to how the FCS can help
meet these needs most effectively.
T e report and recommendations of

0 Commission were published in

March of 1970 under the title, The
Farm Credit System In The 70's.
This report contains numerous recom-
mendations for very significant
changes by the FCS in its members'
authorized lending activities, operat-
ing policies, and credit related service
offerings.

We are in basic agreement with the
bulk of the recommendations put forth
by the Commission. Indeed, we
heartily recommend its report as
worthwhile reading for all those hav-
ing vested or other interests in the
welfare of the FCS. However, we
feel very strongly that someone should
call attention to the fact that, not-
withstanding any national directives
that may be handed down by the Fed-
eral Farm Credit Board, the success
( or failure) of the FCS really depends
on the personal initiative and business
acumen of its individual borrower
members and Bank and Association
managers. Certain evidence raises
serious questions as to the ability of
one component of the System, namely
the Production Credit Associations
( PCA's ) , to meet the challenge of the
70's. To be sure, it should be pointed

*Dr. Jimmye S. Hillman is head of the
Department of Agricultural Economics, Uni-
versity of Arizona, and president -elect of
the American Agricultural Economics Associ-
ation.

Dr. John R. Wildermuth is an assistant
professor in the Department of Agricultural
Economics, University of Arizona.

out that many districts are very pro-
gressive and have not "thrown in the
towel," as in the case in certain West-
ern districts. To begin, let's first estab-
lish the proper historical perspective.

The FCS Development and
Structure

The beginnings of the Farm Credit
System can be traced back to the
Federal Farm Loan Act of 1916 which
authorized establishment of the Fed-
eral Land Banks ( FLB's) and Land
Bank Associations. However, it was
not until passage of the 1933 Farm
Credit Act that the nationwide system
of local Credit Cooperatives PCA's

was authorized. The Farm Credit
Act of 1933, in addition to providing
seed money for the establishment of
the PCA's, also established the Banks
for Cooperatives and placed both the
PCA's and Bank for Coops under the
supervision of the Farm Credit Ad-
ministration.

Today, the FCS is wholly owned by
the farmers and cooperatives who bor-
row from it. The FLB's led the way
by repaying all of their government
capital in 1947, and the PCA's com-
pleted that task by paying off the
last of their original $90 million in
government capital in 1969. Further,
as a result of legislation passed in
1956, the PCA's began acquiring stock
in the Federal Intermediate Credit
Banks which were entirely Govern-
ment -owned at the time. Complete
ownership of those Banks by the

3



Associations was accomplished De-
cember 31, 1968.

The entire FCS, while now totally
owned by its borrower members, still
remains under the tight control of the
Government and the Farm Credit
Administration. Member borrowers, to
be sure, have a voice in the control of
their system. They elect boards that
direct the local associations and par-
ticipate in selecting district Farm
Credit Boards and the nominees for
the Federal Farm Credit Board, who
in turn make policies and hire man-
agement for district Banks and the
Farm Credit Administration, respec-
tively. But, it is the President of the
United States, with the advice and
consent of the Senate, that ultimately
decides on the membership of the
Federal Farm Credit Board. All
Presidential appointments so far have
been made from the nominees sub-
mitted by the System. However, it is
apparent that the System by virtue of
its rigidly defined institutional struc-
ture and strong lines of control is far
from being autonomous -a fact which
we wish to emphasize here and will
analyze further later on.

Market Developments
Proponents of the FCS point with

pride not only to the payout on the
Government seed money, but also to
the remarkable growth in the System's
volume of business. For example, at
the end of the first full calendar year
of operation (1934) , farmers and
ranchers had borrowed $109 million
from production credit associations,
including $16 million in loans pur-
chased from r e g i o n a l agricultural
credit corporations. In fiscal 1969,
they borrowed $6.5 billion. PCA's
had 123,000 members and made 131,-
000 loans at the end of that first year.
Now they have 535,000 members, and
372,000 loans were made in the past
fiscal year. From a humble beginning
representing about a one -tenth share
of the institutional short -term credit
market, the PCA's have grown to the
point where in recent years they have
provided more than one -quarter of the
institutional short -term credit.

The PCA's and other member insti-
tutions of the FCS have indeed had a
fine record of accomplishment. When
one combines this past history with
projections relating to the future
credit needs in agriculture ( estimates
vary from $30 -$54 billion additional
credit needed by 1980 ), it is easy to
understand why virtually everyone in-
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volved with the FCS has a very opti-
mistic outlook as to the status and
viability of the System. As evidenced
by the Commission report and the
testimony appearing in a supplemen-
tary appendix, the System is almost
totally preoccupied with where and
how to meet the demands for credit
that are going to be placed upon it.

Past history can often be mislead-
ing. We believe there is good evi-
dence to suggest that many of the
PCA's may be hard -pressed during
the 70's to maintain their current
volume of business, let alone increase
their relative share of the short -term
credit markets. First of all, we call
attention to the fact that the PCA's
have prospered the most in those areas
of the country where farms are not
too large, where the traditional "family
farm" has prevailed, and where their
only competition comes from small
rural banks that have been, in general,
unable to satisfy local agricultural
credit needs. In those areas where
farms and ranches have attributes
similar to those which are anticipated
nationally in the future and where
branch banking gives even the small-
est local banks access to large re-
serves, the PCA's have obtained a
much smaller share of the total credit
extended. For example, in Arizona
where the size of the farm in terms
of investment may be comparable to
what it will be in other areas in a
few years, the PCA's had only 7.4
percent of the total non -real estate
loans outstanding in January 1969.

The comparative advantage that the
PCA's have enjoyed cannot be ex-
pected to continue in the areas where
the small country banks have been
plagued with inadequate reserves and
restrictive legal lending limits. Com-
mercial banks in rural America are
rapidly gearing up to service the new
"industrialized a g r i c u l t u r e ." More-
over, this service will be on a strong
competitive basis. Individual legal
lending limits are continuing to show
a strong upward trend, and a recent
ruling by the Federal Reserve Board
now makes it possible for large city
banks in states where branch banking
is not permitted to have loan offices
removed from the bank premises; e.g.,
in rural areas.

Also contributing to the stronger
competitive position of commercial
banks is their willingness and ability
to provide the many credit related
services so much in demand by this

nation's new breed of farmers. For
example, a 1967 report by the Agricul-
tural Committee of the American
Bankers Association showed th
"The number of agricultural ba
o f f e r i n g an agriculturally oriente
computer service has increased sub-
stantially during the past 12 months.
Nine percent of the banks in 1967,
compared to 3 percent a year earlier,
offer such a service. Another 8 per-
cent, compared to 5 percent a year
ago, plan to start such a service soon.
Nearly 7 out of 10 banks now offering
a service provide an automated farm
accounting program." Income tax ac-
counting, estate planning, insurance
programs, management consultation,
and credit card financing are addi-
tional services that are, or soon will
be, associated with full service agri-
cultural banks.

Can the PCAs Compete?
The top farmers today and the ones

that are going to be successful 5 and
10 years from now have no compunc-
tion whatsoever as to where they pro-
cure the funds necessary to run the
farm business. A good manager will,
other things being equal, do his credit
business where he can get the best
service. It would appear that the
PCA's will be unable to compete
such a basis unless they change noti
ably their methods of operation. i
the March 1970 issue of the Farm
Journal, page 28, Claude W. Gifford
reported that a survey of some 2,000
active farmers indicated that, while
over half of the voters approve of the
idea of the FCS offering services such
as electronic record -keeping, income
tax accounting, and estate planning,
nevertheless 20 percent of the voters
feigned neutrality, and many agreed
that offering such services would over-
load an already -busy organization.
That same study revealed that 47 per-
cent of the voters fully oppose credit
card financing by the FCS.

The results of our own survey dur-
ing 1970 makes us even more skeptical
as to the ability of the PCA's to main-
tain a competitive position in the
short -term credit market. Association
managers were asked to indicate for a
list of 10 credit related services which
services were being provided and the
anticipated use where the service was
not being provided. A total of 136
out of the 450 operating PCA's re-
sponded to the questionnaire, and the
responses were fairly evenly distr. -
uted by geographic area.



Table 1.

Service

Association Manager Attitudes with
Respect to Credit Related Services

Service Not Provided
Percent Currently But Percent of Customers

Providing the Who Would Use the
Service Service if it Were Provided

Percent
(1) Electronic Farm Records 12.9 9.2
(2) Income Tax Service 9.5 26.8
(3) General Management

Consultation 71.00 15.7
(4) Ordinary Life Insurance 3.0 21.1
(5) Health Insurance .7 31.3
(6) Credit Life Insurance 99.0 9.5
(7) Fire Insurance 3.0 27.6
(8) Crop Hail Insurance 20.0 15.1
(9) Comprehensive - All Risk

Insurance in Connection
With Point of Sale
Financing 23.0 23.7

(10) Credit Card Service .7 26.8

The data in Column 1 indicate that
with the exception of general manage-
ment consultation ( and here we ex-
pect a large number have confused
filling out loan applications with in-
tensive advice on short- and long -
range planning) and credit life in-
surance, the PCA's are only begin-
ning, just beginning, to offer a full
package of credit related services.
As the data in Column 2 indicate, it's
not because these services are not of

erest to borrowers. In fact, many
ciation managers in response to an

open -ended question as to their ex-
pectations of future directions in the
financing of U.S. agriculture clearly
indicated that they felt farmers were
going to demand and need more and
more professional consultation and
full financial service as an integral
part of their borrowing activities. The
major reasons why more services are
not now being provided were revealed
when the Association managers were
asked - also on an open -ended basis
- to indicate for each "no" response
why a particular service wasn't of-
fered. In 41 percent of the cases, "not
permitted" was given as the only re-
sponse. In 31 percent of the cases,
"service already offered by others"
was given as the only response.

The PCA Association managers rec-
ognize, as was stressed earlier in this
article, that they are under the tight
control of the 'Government and the
Farm Credit Administration. The
managers also know that because of
this, they will apparently be rebuffed
if they attempt to promote additional
services where those services are al-
r dy being offered at a competitive

e. This does not mean a break

even price. The Commission on Ag-
ricultural Credit also supported this
philosophy when it recommended ( 1 )
"The primary consideration in offer-
ing any service should be the benefit
it provides members and the lender in
using and extending credit, and not
the remuneration which may accrue
to the Banks or Associations," and
( 2 ) "The availability of competent
services through other normal business
channels should be recognized and
where they are provided at reasonable
cost, the System should not develop
competing services but assist members
in the profitable use of such services."

A no- competition operating policy
is logical for a government agency in
a free enterprise economy. However,
we have already established that the
FCS is now totally owned by its bor-
rower members, and recognize it or
not, the restrictive operating policies
imposed on the Associations and
Banks are impinging directly on the
pocketbook of those borrower mem-
bers. We here quote a PCA bro-
chure, "Production Credit Associa-
tions, in turn, return their earnings to
farmer-members in the form of divi-
dends on their stock and in patronage
refunds in proportion to the interest
they have paid during the year. Thus,
these savings have the effect of re-
ducing the cost of farmer- members in
financing their farm business." Ob-
viously, earnings made on credit re-
lated service offerings would also have
the effect of reducing the borrowing
cost for PCA members. Lest there
be any doubt, let us point out that
where services are provided, they are
not offered solely on the basis of
benevolence. It seems economically

illogical for the Farm Credit Admin-
istration to deprive the user -owned
System of the opportunity to reduce
borrowing cost.

We see reason for additional con-
cern based on other results from our
survey of Association managers. When
asked to indicate which of the follow-
ing, ( a) Income statement for the
previous year, ( b ) Net worth state-
ment, ( c) A budget itemizing expec-
tations over the loan period, and ( d)
A history of loan repayment, they
would rank as 1st, 2nd, etc., as a basis
for evaluating a farmer's loan appli-
cation, 32.1 percent wrote in and gave
first priority to the "man factor" and
his honesty and moral character. We,
too, sympathize with implications sur-
rounding the Horatio Alger myth, but
it takes a lot more than hard work and
strong moral fiber to be a success in
today's farm and ranch world. ( Count
the number of hard -working, highly
moral, displaced farmers in your
area! ) We feel this point can best
be summed up by quoting directly
from the responses the Association
managers sent in on our question-
naire:

We must change as agriculture
changes to keep abreast of these
changes. Some of our 1930's policies
will have to have a major face lifting.

and
Freedom and flexibility within the

Farm Credit System must be obtained,
in order for Agri Credit to be properly
handled. For this to happen we must
be relieved of controls and supervision
by the FICB's and the Farm Credit Ad-
ministration.

and
The District Directors and Local Di-

rectors and some officers are reluctant
to take the bull by the horns and do
what is best for farmers in general -
Institutional pride and the desire of
those in control to stay in control.

Institutions and old myths are hard
to change, and there is a natural ten-
dency to seek security in the womb
of tradition and the Holy Grail of yes-
terday's answers. Because of this, we
have raised these questions as to the
ability of the PCA's to meet the chal-
lenge of the 70's. As was stated at
the outset, competition and technol-
ogy force us to accept change if we
are to succeed. The only alternative
for those that are unable or unwilling
to accept this mandate is failure. For
the good of the System their own
good we urge every PCA borrower -
member and Association manager to
take whatever decisive action is neces-
sary for success.
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Sorghum for Grain , .

Characteristics of Early Planting at Yuma

By Robert L. Voigt1, Ernest B. Jackson, Gary Massey'

How can I best utilize my land and time for maxi-
mum return? This is an important question in Arizona
agriculture.

Agronomic data from a date of planting experiment
on the Yuma Valley Experiment Farm in 1961 provide
some helpful information on grain sorghum production
from early plantings. Two grain type sorghum hybrids
and two dual purpose type sorghum hybrids were tested.
A dual purpose sorghum is one which is responsive to
short days ( long nights ) when planted early and performs
like a grain sorghum. If planted later in the spring ( after
March 15 to 25 ) it begins to perform like a forage sorghum.
The data from the two commercial hybrids of each type
were averaged to provide a comparison between the two
types.

These data are from only one year ( 1961) . However,
an investigation of the weather data from 1961, as com-
pared to the long term average of 1931 - 1960, shows little
variation of 1961 from the 30 year average. The average
daily temperature from January 19 through April 17, 1961
was 63.5° F. The long time average from this same
period was 63.7° F. Therefore the average temperature
for the most critical early part of the season was normal
in 1961. For this reason the 1961 data might be con-
sidered representative.
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Since the yield of grain is the most important aspect
of sorghum production, it has been considered first. Fig-
ure 1 shows the total annual grain production of the two

I Respectively Plant Breeder and Agronomist, University of Arizona.
2Formerly research assistant, University of Arizona, presently Elli
Lilly Corporation.
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types of sorghum for each date of planting. Note that the
highest yields were from the earliest plantings. This is
consistent with results obtained under other environments
in Arizona. Dual purpose types of sorghum outyielded

am types in grain production for the planting dates up
the middle of March. By the first of April the grain

types equalled the dual purpose types in yield.
The average number of days to 50 percent bloom for

both types of sorghums on all dates of planting are given
in Figure 2. Note the number of days to bloom decreased
successively for later dates of planting. All entries tested
of each type were very similar in number of days to bloom
at each date of planting. The accelerated physiological
activity of the later planted sorghum plants, due to the
higher temperatures encountered, resulted in earlier bloom
dates.

Full maturity is generally reached by about 30 days
after bloom. No further yield increases would be expected
beyond 20 to 30 days after bloom, since all of the dry
matter in the grain has been produced by this time and
only moisture -loss, or drying remains to be accomplished.
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The average daily rate of grain production in pounds per
acre (P) for each date of planting was calculated by
dividing the average grain yield in pounds per acre ( Y)
by the average number of days to 50% bloom (D )
plus 30: P Y (D + 30) The results are shown
graphically in Figure 3. These data show a relatively
high daily rate of production for early plantings of the
dual purpose type and a lower but increasing rate of
production for early plantings of the grain type. Plantings
of the two types made in April were equal in production.

It would appear from Figures 1 and 3 that the greatest
total seasonal grain production would be obtained by
planting a dual purpose type of sorghum as early as
possible.

Average height measurements of the two types of
sorghums for all planting dates are shown in Figure 4.
Note the rapid increase in height of the dual purpose
type after the middle of March. This is indicative of the
onset of forage response of this sorghum type. An April

3 planting of the dual purpose type is likely to be beyond

Table 1. Days between different dates
ings and between their respective dates
of two sorghum types. Yuma, Az., 1961

Dates of
Planting

Days
Between
Plantings

Ave. Date
of 50%
Bloom

of Plant -
of bloom

Ave. Days
Between
Bloom

17 Jan. 21 May
15 1

1 Feb. 22 May
15 7

16 Feb. 1 June
13 5

1 Mar. 6 June
15 5

16 Mar. 11 June
21 8

6 Apr. 19 June

efficient harvest height for most combines, thus the grain
type becomes more desirable for growth habit.

As previously stated, and shown in Figure 2, the
number of days to bloom decreased for each later date of
planting. In Table 1 the number of days between the
successively later planting dates is compared with the
number of days between the corresponding bloom dates.
Note that the first two dates of planting bloomed within a
day of each other. The first date of planting tied up the
land for two weeks longer with little yield to show for it
and very little gain in plant growth as indicated by bloom
date. However, after the first of February later plantings
did result in relatively later bloom dates.

Early planting dates resulted in much slower emergence
as shown in Figure 5. The rather erratic data for the first
2 or 3 earlier dates of planting may be attributed to the
fluctuation of soil temperatures in the late winter during
this particular year, which influenced certain plantings
more than others. The soil temperatures at 3 inch depths
are also plotted on Figure 5. Note the close inverse re-
lationship of increasing soil temperature with decreasing
days to emergence. The earliest plantings required from
20 to 25 days for emergence. This great time interval ex-
posed the young germinating seed and seedlings to much
greater risk of seedling disease and loss from other factors

(Turn to Page 10)
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Agricultural Residues . . .

What's happened after 2 years moratorium?

By G. W. Ware, B. J. Estesen and W. P. Cahill

The agricultural DDT moratorium in Arizona has
successfully completed its second year and is well into
the third, after its beginning in January 1969. When the
moratorium began Arizona had used DDT on a broad
agricultural scale for 23 years. Historically cotton has
been the heavy -use crop, and during the years of maxi-
mum acreage it is estimated that 4,000,000 pounds of
actual DDT were being used per year.

DDT sales information provided to our Community
Studies Pesticide Project by the agricultural chemical
industry show that for 1965, 545,000 lbs. were used; 1966,
1,072,000 lbs.; 1967, 2,520,000 lbs.; and for the last year,
1968, 528,000 lbs. were used.

The Board of Pesticide Control, after making the
DDT moratorium decision in 1969, asked the Entomology
Pesticide Residue laboratory to monitor the general change
in DDT residues while it was not being used. We began
sampling immediately, and have continued to yearly
monitor green alfalfa and soil from the same fields, and
beef fat from the same feed lots. These appear to be the
best indicators of DDT residue decline.

Soil and alfalfa samples were collected from the three
major irrigated areas the Salt River Valley near Phoenix,
Pinal County and the Yuma mesa and valley. Desert soil
samples adjacent to these areas were also collected.

Beef fat samples were removed from the left kidney
of carcasses after chilling 24 hours in the slaughterhouse.

In addition, a green alfalfa residue study begun in
1967 was continued on the 60 -mile Baseline Road, an east -
west transect in Maricopa County. This provides a refer-
ence standard for the moratorium monitoring.

Results
The analytical results of alfalfa, soil, desert soils and

beef fat samplings during the past 2 years are shown in
Tables 1 -4. These actually represent the residues at the
termination of three growing seasons, 1968- 1969 and 1970.
The residues are expressed as total DDTR, that is, DDT

Table 1. Average DDTR residues (ppm) in
green alfalfa.

Sampling 1967 1969 1969 1970
Area Aug. Jan. Sept. Sept.

Baseline Rd.
Salt River Valley
Final County
Yuma County

State average

.404 .102
.117
.088
.046
.088

.037

.051

.086

.210
6.096

.045

.063

.050

.058
.054
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and related metabolic or breakdown products, e.g., p,p'-
DDT, o,p' -DDT, DDE and DDD.

The green alfalfa residues ( Table 1) from all 4 areas
appear to have leveled off at about 0.05 ppm, the inherent
condition which we will have to contend with for the next
several years. The Yuma residues have dropped most
notably after the apparent moratorium violations reflected
in the September 1969 levels.

Residues in the alfalfa soils ( Table 2) all declined
slightly between the 1969 and 1970 samplings. Since the

Table 2. Average DDTR residues (ppm) in soils
from alfalfa fields.

Sampling
Area

1969
Jan.

1969
Sept.

1970
Sept.

Salt River Valley 1.58 1.96 1.82
Pinal County 1.69 1.66 1.6
Yuma County 0.82 0.79 0.7

State average 1.36 1.47 1.39

decline is almost negligible, the suggested half -life for
these soil residues is probably greater than 10 years. The
desert soils ( Table 3 ) have changed least of the two.
Because the desert soil samples are taken only from the
top quarter -inch, they are most subject to wind -blown
surface contaminants, and may change considerably be-
tween samplings. By wind movement they in turn may
become a part of the unexplained changes in DDTR
found in green alfalfa.

Table 3.

Sampling
Area

Average DDTR residues (ppm) in
desert soils adjacent to agricultural
areas.

1969
Jan.

/969
Sept.

1970
Sept.

Salt River Valley 0.92 0.94 0.86
Pinal County 0.40 0.43 0.57
Yuma County 0.13 0.10 0.13

The beef fat DDTR residues ( Table 4 ) have shown
a significant drop from the 1968 level, 0.49 now vs. 0.96
ppm. We now believe that kidney beef fat is probably
* Head, Department of Entomology; Assistant in Entomology; and
Research Associate in Entomology.

(Turn to Page 10) r



Lamb Auction Increases Navajo Income

By Calvin Emerson, Russell Gum and C. Curtis Cable, Jr.

Sheep have been an important agricultural enterprise
on the Navajo Indian Reservation for several years. Lambs
and wool are a major source of income for many families.

In many cases, however, incomes from these two
sources are not being maximized. Sheep production and
wool- handling practices, and lamb and wool marketing
methods that are followed today differ very little from
those used thirty years ago.

For example, a large majority of sheep producers in
this area sell their lambs at irregular intervals in lots of
five head or less to local buyers. In addition, the few
animals in a given sale lot may not be uniform in quality
and weight. Also, local buyers have to have holding pens,
and provide feed and water as they accumulate relatively
large lots of uniform lambs. Providing this ready market
and related services increases the local buyers' operating
costs, and thereby reduces the prices which they can

ord to pay for lambs.
Are there other methods of marketing lambs which

Navajo sheep producers can use and realize a higher in-
come? The remainder of this article is directed to answer-
ing this question.

Information on two different methods of marketing
lambs in 1969 was available for analysis. One of these
was direct sales to local buyers as described above. The
other method was selling uniform lots of lambs, based on
weight and condition, to the highest bidder at an auction
in October, 1969.
Direct Sales to Local Buyers Data on number of lambs
per sale lot, weight of lambs, and prices received per
hundredweight were analyzed for 334 sale lots sold direct
to local buyers. There were a total of 2,030 lambs in
these lots ( Table 1) . Most of the sales were made during
the last half of 1969.

Only 2 percent of the 334 lots contained 26 or more
lambs per lot there were 80 lambs in the largest lot;
45 in the second largest lot. There were only 1 to 5 lambs

TABLE 1 Number of Lambs Sold Direct to Local
Buyers, by Size of Sale Lot, Navajo Indian
Reservation, July- December, 1969

Size of Lot Lots Lambs
( Number of Head) Number Percent Number Percent

1 -5 214 64 618 30
6 -15 97 29 846 42

16 -25 17 5 326 16
26 or more 6 2 240 12

Total 334 100 2,030 100

in 64 percent of the sale lots. About 11 percent or 36 of
the 334 lots were one -animal lots.

The range in prices received per hundredweight for
these 334 sale lots of lambs is as follows:

Price per
Hundredweight

$10 - $19
20
21 - 22
23 - 24
25
26 - 29

Number of
Lots

13
86
68
28

132
7

334

This distribution of prices shows that a majority of the
buyers paid only one price, either $20 or $25, regardless
of weight or quality of lambs.

Average prices received for lambs by different weight
groups varied from a high of $22.74 to a low of $22.59 per
hundredweight ( Table 2) . This difference of only 15c in
average prices is not significant. These average prices
were approximately $4.50 to $5.50 less than the average
monthly prices of $27 to $28 received for lambs by all
Arizona producers from July to December, 1969.

Also, there was no evidence that prices received on
the reservation varied by months. Any differences that
may have existed in prices paid by different buyers were
not ascertained.

TABLE 2 Average Prices Received for Lambs, by
Weight Group and Marketing Method, Nava-
jo Indian Reservation, 1969

Weight Group Direct Sales Auction
( pounds) (dollars per hundredweight)
49 or less
50 - 69
70 -84
85 or more

$22.74
22.60
22.61
22.59

$22.00
25.00
27.00
26.50

Lamb Auction Market In early October, 1969, 43 pro-
ducers assembled 912 sheep at the auction pens located
*Agricultural Agent from Navajo County; former Agricultural Econ-
omist, Farm Production Economics, Economic Research Service,
U.S. Department of Agriculture; Marketing Specialist, Cooperative
Extension Service, University of Arizona.

(Turn to Page 10)
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Navajo Lamb Income Increases
(From Page 9)

at Bidahochi, Arizona. Of this total, 870 were lambs and
42 were ewes. These lambs were sorted into 11 uniform
sale lots on the basis of weight, quality and condition
( Table 3) . The six lots designated as "other" included
black, crippled, and other lambs with undesirable char-
acteristics which substantially reduce the market price.
For these reasons, these animals were excluded from the
price analysis.

Prices received at the auction for the five uniform
sale lots increased as the average weight of lambs in-
creased ( Table 2) . However, except for the 27 lambs
in the lightest weight group, average auction prices ranged
from $25 to $27 per hundredweight. These prices were
only slightly less than the average monthly prices of $27
to $28 received by all Arizona sheep producers.
Conclusions of Study Average prices received for a
majority of the lambs sold at the auction exceeded average
prices received in direct sales by approximately $2.50 to
$4.50 per hundredweight. Also, higher prices were re-
ceived for heavier lambs at the auction, whereas weight
had no apparent effect on prices received in direct sales
to local buyers.

Sheep producers on the Navajo Reservation can get
a higher price for their lambs if they are willing to ( 1)
assemble their lambs at one point (in this case at auction
pens equipped with scales) , (2) cull and sort them into

TABLE 3 Number of Lambs Sold at Auction, by Weig
Group, Navajo Indian Reservation, Octob
1969

Weight Group Number of Number of
(pounds) Lots Lambs

49 or less
50 - 69
70 - 84
85 or more
"Other"

Total

1 27
1 106
2 519
1 181
6 37

11 870

uniform lots, ( 3) provide feed and water, and (4 ) auction
them to the highest bidder.

They must strive to accomplish this at the lowest
possible cost, attempt to keep shrinkage at a minimum,
and provide buyers with the type and quality of lambs
desired.

Finding that prices received at the auction were
slightly below average monthly prices received by all
Arizona sheep producers suggest, although not conclusive-
ly, that the average quality and /or weight of reservation
lambs may be slightly below the state average. If so, it
may be worthwhile for reservation producers to explore
the possibilities for up- grading their breeding stock and
improving other facets of sheep management.

Agricultural Residues ..
(From Page 8)

the best indicator of DDT use in agriculture, when all
feed consumed by the animals is grown locally, as in
Arizona.

The DDTR residues now found in Arizona alfalfa,
soils, and beef fat are primarily DDE, the very persistent
metabolite. This indicates that any problems arising in
the future will be attributable to the "universal contami-
nant," DDE, rather than the parent compound, DDT.

In summary, the 1969 and 1970 moratorium on agri-
cultural use of DDT was essential, timely and very effec-
tive. Alfalfa residues declined significantly in these 2
years, to a probable constant level of 0.05 ppm. Beef fat
residues also dropped in 1970 to one -half the 1969 level.
Soil residues have changed almost negligibly, suggesting

Table 4. DDTR residues in beef fat from se-
lected Arizona feed lots.

Residues in PPM
Feed Lot

No.'
/968
Nov.

1969
Dec.

1970
Sept.

1 1.34 0.59 0.60
2 1.07 1.93 0.45
6 1.15 0.75 2

9 0.80 0.71
12 0.47 0.84 0.46

Average 0.97 0.96 0.49

I Average of five animals per feed lot.
2 Samples not available during sampling period.

10

an approximate half -life longer than 10 years. These
residues consist mostly of the very persistent DDE, indi-
cating that any future problems will be due to this "uni-
versal contaminant," instead of the parent DDT.

Sorghum Characteristic
(From Page 7)

than did the later two plantings, which required only 9
or 10 days for emergence.

In conclusion, it would appear that planting grain
sorghum types from the middle of March to the first of
April would result in about the maximum seasonal yield
of grain. This planting date would maximize the prob-
ability of a stand by reducing the time the crop is in the
seedling stage. A dual purpose type planted for grain at
this time would likely be too tall to combine in addition
to the extra fertilizer and water needed to produce the
forage -type plant. Earlier dates of planting tie up the
land longer, with greater risks for stand survival with only
small gains in yield. In view of recent sorghum produc-
tion problems in the Yuma area, May and June plantings
have become increasingly hazardous for growing a good
crop with good grain yield. In summary the March or
April planting period would appear to be most advan-
tageous. c



New Approach To Estimating
Timber Products

Increasing national needs for wood -
based products, coupled with a shrink-
ing land base devoted to timber pro-
duction, requires more efficient utili-
zation of the timber resource. The
industry is working toward achieving
better allocation of timber to uses for
which it is best suited, physically and
economically. Too often, however,
optimum use is hampered by inade-
quate characterization of the raw ma-

Assistant Professor, Department of Water-
shed Management, and Principal Wood
Technologist, Rocky Mountain Forest and
Range Experiment Station, U.S. Forest
Service, Flagstaff, respectively.

TIMBER QUALITY
INVENTORY DATA

FOR
SAMPLE TREES

by Peter F. F f olliott and Roland L. Barger°

terial at hand. As timber utilization
practices and technology change, with
added emphasis on new products and
broad product diversification, im-
proved methods of evaluating timber
quality are particularly needed. Re-
quired are inventory methods that
permit evaluating potential for all pro-
ducts of interest, rather than for a
single product. Timber quality inven-
tory is one approach to recognizing
and interpreting quality in standing
timber.

A timber quality inventory system
attempts to identify and measure in
standing timber the basic stem char-
acteristics related to quality. This in-
formation may then be interpreted in
terms of basic product requirements
and existing grading and quality
classification systems to estimate suit-
ability of the timber for a variety of
primary products. The system should
estimate both quantity and quality of
timber suited to each primary product
of interest. Timber quality refers to

Figure 1. - Inventory data for sample trees are used in combination with standard
procedures for estimating volume, scaling, and grading to evaluate primary
product potential.

TREE SPECIES,
AGE OR FORM CLASS,

AND
SIZE

VISUAL
SCALING
DEFECTS

VISUAL
GRADING
CRITERIA

ESTIMATED
AVERAGE
SCALING

DEDUCTIONS

ESTIMATED
GROSS VOLUME

BY
PRIMARY PRODUCT

,IMI=1)!
ESTIMATED

NET VOLUME
BY

PRIMARY PRODUCT

ESTIMATED
QUALITY OR GRADE

DISTRIBUTION
BY

PRIMARY PRODUCT
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degree of suitability for one or more
primary products. Primary product
refers to products harvested from the
woods, e.g., saw logs, veneer logs,
poles and pulpwood.

The inventory system described
here has been developed in south-
western ponderosa pine (Pinus pon-
derosa Laws.) stands. The basic
methodology may be applied with
little difficulty to other area and other
species.

The Inventory System
Quality for most primary products

is determined by stem features
stem form defects, scar defects, and
knot or limb occurrence. Stem form
and scar defects are also the major
visual scaling in log products.

In developing the quality inventory
methods used, design considerations
were : (1) to recognize and observe or
measure basic stem characteristics
that are common scaling and grading
criteria for primary products; (2) to
minimize quality interpretations ( i.e.,
minimize observer bias ) by avoiding
field use of conventional tree or log
grading systems; (3) to strike a corn -
promise between information desired
and time and effort required to con-
duct an inventory.

A system designed to recognize oc-
currence and severity of fundamental
stem defect features affords several
advantages. Basic stem features can
be observed and classified objectively
by field crews who may not be suffi-
ciently experienced to make valid
judgments of grade for several pri-
mary products. Basic stem quality
data permit flexibility in interpreta-
tion for a range of products and grad-
ing systems. The method avoids "dat-
ing" inventory information by tying
it to grading systems that may be re-
vised or replaced.

The inventory system relies upon
observations or measurements of vis-
ual stem characteristics, all directly
related to timber suitability, grade, or
volume for one or more primary pro-
ducts. Specific stem characteristics
and classifications or measurement
used in evaluating product potential
in ponderosa pine are at right:

Using Inventory Data
The timber inventory data obtained

provide a means of estimating stand
potential for a variety of primary
products. The data are used with
standard methods of volume estima-
tion, scaling, and grading to estimate:
(1) gross volume suitable for a pri-
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mary product; (2) probable volume
reduction due to visual scaling de-
fects, and remaining net volume suit-
ed to the products; (3) quality of the
timber in terms of existing grading or
quality classification systems. The
manner in which inventory data are

Stem
characteristics

Species

Size

Sweep

Crook

Fork

Lean

Basal scar

Lightning
scar

Knots

combined with existing methods of
estimating volume and grade is illus-
trated in figure 1.

Inventory data can be analyzed 0
computer procedures or by hand. F
computer analysis, all inventory data
for each sample tree are punched on

Implications for use,
quality, quantity

Indicates potential
range of primary
products.

Indicator of merchant-
ability for primary
products.

Determines gross volume
for all primary products.
Limits use for products
requiring straight stem.
Scaling defect in log
products.

Limits use for products
requiring straight stem.
Scaling defect in log
products.

Inadmissible in primary
products.
Associated crotch and
distorted grain in scaling
defect in log products.

Indicator of reaction
wood, limiting use
for some products.

Limits use of portion
of stem.
Scaling and grading de-
fect in log products.

Limits use for some
products.
Scaling and grading
defect in log products.

Use for some products
limited by knot size.
Primary grading criteria
for all log products.

Classification
or measurements

Species

D.b.h.
Total height (re-
quired for volume
determination)
Pole height ( where
applicable) as maximum
5 -foot height class

Minor:
Deviation of merchant-
able stem less than
tree d.b.h.
Major:
Deviation of merchant-
able stem equal to or
greater than tree d.b.h.

Minor:
Devisation of stem
less than 1/2 diameter
of stem at crook.
Major:
Deviation of stem equal
to or greater than 1/2
diameter of stem at
crook
Location: Half -log
( 8 -foot section)
height in tree

Location: Half -log
( 8 -foot section)
height in tree

Class: 5- degree
classes

Minor:
contained in
( 1/4 circumference )
Major:
extends to two or
more stem faces

1

Minor:
contained in one
stem face
Major:
extends to two or
more stem faces

For each of first three
merchantable half -logs
( 8 -foot stem sections) :
Number of knots in face,
Size of largest live knot
( limb ) to nearest inch,
Size of largest dead knot
to nearest inch. For
fourth merchantable
half -log ( 24 to 32 feet) :

Occurrence of clear
half -log (8 -foot ) faces



a data card; analysis for each product
can then be programmed. If hand
analysis is used, the inventory data

aggregated into stand tables,
wing number of trees per acre and

requency of occurrence of each type
of stem defect, by tree diameter
classes.

Gross volume for most primary pro-
ducts is the total volume contained in
trees of acceptable size and form.
Gross volume is obtained by applying
volume tables to the stand table de-
veloped from inventory data. Size
limitations for a product will initially
determine the timber to be included
in gross volume. Other stem char-
acteristics may also define gross pro-
duct potential, e.g., commercial pole
potential may include stems of a par-
ticular form class in addition to size
limits.

Net volume is obtained by estimat-
ing reductions in usable material re-
sulting from visual stem defects. De-
pending upon the primary products
being evaluated, recorded stem de-
fects may prohibit use for the pro-
duct, or may reduce usable volume
for the product. For defects prohibit-
ing use for the products, gross volume
( or count) is reduced by the volume
(or count) contained in trees or tree

lions having the defect. Examples
removal of trees with recorded

sweep from gross stem count for pole
potential, and removal of 8 -foot stem
sections with major crook from gross
volume for veneer logs.

For defects reducing usable volume
for products ( i.e., scaling defects ),

average scaling deductions are ap-
plied to gross volume. Average scal-
ing deductions for each type of defect
may be estimated by referring to
standard scaling procedures and
methods.

Computer techniques include the
capability to scan defect data by in-
dividual tree and stem sections, and
to make specific corrections to gross
volume for each product. If calcula-
tions are performed by hand, it is con-
venient to start with tables showing
gross product volume by log position
and tree diameter class. Scaling de-
ductions can be applied by log posi-
tion ( where applicable) and tree di-
ameter class. For a particular scal-
able defect and tree diameter class,
corrections to gross volume are calcu-
lated as follows:

( Percent occurrence of defect ) X
( Percent scaling deduction )

( Percent correction to gross volume )

Diameter class information can be
combined to show total deductions by
defect type and total net volume for
the primary product considered.

Quality or grade of the net volume
for each primary product is also im-
portant. Choices between alternative
products will frequently be based
upon the grade of the timber for each
potential product. For some primary
products, such as poles, quality may
be expressed by height and diameter
class. For others, such as saw logs
and veneer logs, an estimate of log

grade is needed. Grade or quality
class is estimated by interpreting re-
corded stem quality information in
terms of existing grading systems.

Grading systems for conversion pro-
ducts, such as saw logs and veneer
logs, include only visible stem char-
acteristics as grading criteria. Most
are based on size, number, and distri-
bution of log knots. Consequently,
the grade of a log can be estimated
by comparing recorded stem defect
data with grade specifications. De-
pending upon the grading system
used, this may involve scanning knot
data only, or may require considera-
tion of scars and stem form defects.

Estimated grade or quality class
distribution can be combined with
net volume information for each pri-
mary product to form a multiproduct
schedule ( Table 1) . The schedule
shows estimated net product poten-
tial, by grade or quality class, for each
diameter class of trees. Maximum
product potential is shown for each
product individually. A similar sched-
ule can be developed for selective
allocation of the resource to products
in order of preference. Allocation of
a log for one product would then pre-
clude its consideration for others. The
latter type of schedule requires rank-
ing of products to establish the order
of preference. Schedules such as these
provide the kind of resource informa-
tion needed to improve timber utiliza-
tion efficiency, and to guide both
utilization and management planning
and decision making.

Table 1. An Example of a Multiproduct Schedule, Indicating Estimated Net Volumes of Primary
Products, By Grade or Quality Class, That Could Be Obtained From a Timber Stand.'

Net product potential per acre
Tree

diameter
class

Saw log volume
grade

1 2 3

Stud log volume
grade

5 1 2 3

Board feet, Scribner

Veneer log volume Commercial poles Pulpwood
grade height class

1 2 3 20 -30 35 -40 45+
Number Cu. ft.

10 4 16 120 4 - - 49

12 4 13 186 6 10 102 12 65 2 1 - 51

14 3 5 20 262 3 8 174 3 10 165 1 2 - 68

16 ETC. ETC. ETC. ETC. ETC.
18
,

!!

Of

Total (-±) 195 305 890 4125 22 101 874 240 675 2835 9 6 2 1,016

rading systems used in evaluating log products are those developed for ponderosa pine.
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Cottonwood Resource
Cottonwood is found along many of

the drainages in Arizona. It typically
grows in narrow stringers along the
stream channel, often in association
with other streamside species, and
occasionally forms broad river -bottom
groves. Cottonwood has also been
planted extensively in irrigated areas
as a shade tree. Below 6,000 feet ele-
vation the common species is Fremont
cottonwood (Populus fremontii S.
Wats ), while narrow leaf cottonwood
(P. angusti f olia James ) is found at
higher elevations.5

The total acreage and volume of
cottonwood in Arizona is not large.
Although reliable inventory informa-
tion is unavailable, knowledgeable in-
dividuals estimate that cottonwood
occupies not more than 6,000 to 8,000
acres in the state. Cottonwood is
distributed throughout Arizona ( Fig-
ure 1), with major concentrations in
the Verde, Little Colorado and Gila
River drainages.

Recent Developments
Cutting and utilization of cotton-

wood in the past has been negligible.
Cottonwood has recently been re-
moved or thinned in some areas, how-
ever, primarily as a water supply im-
provement measure. Cottonwood is
considered a phreatophyte, or plant
that typically inhabits streamsides,
draws upon ground water from the
shallow water table, and uses large
quantities of water.

With minor exceptions, the timber
cut has not been utilized. Not only is
this a loss of a potentially useful re-
source, but it also creates severe dis-
posal problems on the treatment areas.
Some continued removal of cotton-
wood trees can be anticipated as part
of stream channel treatment, urban
development, and similar programs.9
In addition, the species could con-
ceivably be managed on selected areas
for timber production. These possi-
bilities prompt renewed interest in
utilization alternatives for cottonwood
timber.

Characteristics of Cottonwood
Cottonwood is one of the lower

density native hardwoods ( deciduous
trees ), with a specific gravity of ap-
proximately 0.32 and dry weight of
20 pounds per cubic foot. The wood
is relatively weak in bending and corn -
pressive strength, but ranks with pon-
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Prospects for Cottonwood

Utilization in Arizona

by Roland L. Barger & Peter L. Ff olliott°

derosa pine in stiffness and impact re-
sistance. It is an unusually tough
wood, superior in ability to absorb
shock -related stresses, and extremely
resistant to nail and screw splitting.'"
The relatively odorless, tasteless, ex-
tractive -free wood is similar in appear-
ance to aspen, and can be employed in
many of the same uses.

A cell structure abnormality com-
monly referred to as "tension wood,"
found in some hardwoods, occurs fre-
quently in cottonwood.3'4 The ab-
normal wood is usually concentrated
on the upper side of leaning tree
trunks, particularly in the lower part
of the trunk. Tension wood in the log
can create a binding action on saws,
which may cause serious problems in
milling. It also shrinks in length more
than normal wood, causing severe
warp, twist, and buckling in drying
lumber or veneer.4

The frequent presence of tension
wood, plus common grain irregulari-
ties, make cottonwood difficult to
machine. Machined surfaces are often
rough and fuzzy, even after sanding.'

Historically, cottonwood has been
used in substantial quantities for crat-
ing, boxes, and allets. The lumber
is ideally suited such products be-
cause of its light weight, resistance to
splitting, and impact resistance. Crates
and boxes have been replaced to some
extent by paper products, but the de-
mand for wood pallets continues to
grow. The pallet industry consumes
approximately 15 percent of all lum-
ber' and 20 percent of all hardwood
lumber, produced in the United
States.'

In the Plains area, cottonwood is
also cut into wood shavings for agri-
cultural use. Producers use commer-
cial or home -built shaving mills which
reduce bucked cordwood entirely to
shavings, usually 3/32 inch thick.'

Most shavings are dried and baled,
although some may be sold green in
bulk quantifies. Principal uses of the
shavings have been for livestock bed-
ding, mulches, packing material, and
insulation.

Cottonwood has been used to a
limited extent for veneer in plywood
used in shipping containers, and as
face veneer on plywood paneling. A
Forest Service study of cottonwood
veneer cutting and drying properties
found the veneer difficult to handle.13
Portions of logs affected by tension
wood cut poorly, buckled and split
during drying. Buckling in the veneer
also interferes with glue spreadi
and panel layup procedures. Plywo
panels which contain veneer wi
tension wood are also very likely to
warp excessively. Nevertheless, possi-
bilities for producing plywood from
cottonwood are being explored by a
Montana plant.

Cottonwood is suitable for chemical
pulp, and is cut for pulpwood in areas
where it is abundant. The wood has
an average fiber length of 1.3 mm.,
somewhat longer than that of other
poplar species." Yield of chemical
pulp is reported to average 50 per-
cent, equivalent to most of the pre-
ferred hardwood pulp species. Be-
cause of its rapid growth, cottonwood
has been favored for short- rotation
pulpwood plantations in southern
river -bottom areas.'

Cottonwood may be particularly
well suited to use as an animal feed
supplement, a new product still in the
development stage. Recent research
indicates that wood is a valuable sup -

*Wood Technologist, Rocky MountainForest and Range Experiment Station, ForestService, U. S. Department of Agricultur
Flagstaff, Arizona; and Assistant ProfessWatershed Management Department, Uversity of Arizona, respectively.
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Figure 1. Estimated distribution of cottonwood species in Arizona.
The distribution shown is a composite of estimates ob-
tained from 11 Federal and State agencies, based upon
their knowledge and experience in various sections of
the state.

plement, when prepared by pre -hy-
drolysis or by grinding to extreme fine-
ness.1° The wood can then be added
to more conventional animal feeds.
Cottonwood is one of the more promis-
ing woods for feed supplement use,
because it is relatively digestible, and
free of undesirable extractives.

Other minor uses for cottonwood
include fireplace wood and wood ex-
celsior. Cottonwood is a poor fire-
place wood, difficult to ignite and
burn, and low in density. Where the
wood is cut and easily available, how-
ever, some will undoubtedly be used
as firewood. In the Midwest, some
cottonwood is used in manufacturing

elsior.

Opportunities for Utilizing
Cottonwood

Cottonwood in Arizona is suitable
for any of the products for which the
species is used elsewhere. Of the po-
tential uses discussed, two offer most
promise - pulpwood, and box and
pallet manufacture.

Pulpwood provides the most attrac-
tive potential market for cottonwood
timber in the central Arizona area.
The one major pulpmill in the area
is expanding and has indicated in-
terest in using some aspen pulpwood.
Cottonwood is equally suitable for
pulping, and can be used in the same
process. The problem of assuring an

adequate supply of raw material is of
direct concern to the pulping industry'
and additional sources of supply will
be welcome.

Conventional roundwood harvest-
ing methods may be most efficient for
smaller volumes of pulpwood on small
or scattered areas. In areas where
larger, more concentrated volumes are
to be cut, however, chipping the ma-
terial on -site should be considered.
Chipping equipment will allow utili-
zation of more of the wood, particu-
larly of odd sizes and lengths, and will
improve transportation efficiency.

Cottonwood logs can be used in
smaller local mills to produce box and
pallet stock. The short logs common-
ly obtained in cottonwood can be
utilized advantageously in producing
such stock. Specialized short -log
equipment, such as a bolter saw, could
be used more efficiently and economi-
cally. The operation might also in-
clude fabrication of the final product,
either under subcontract to a larger
producer, or to be marketed indepen-
dently. Pallets are not a standardized
product, often being designed and
manufactured to meet the particular
requirements of a purchasing firm.
The Phoenix metropolitan area repre-
sents a large potential pallet market,
especially for pallets tailored to the
requirements of individual users.

Other potential outlets for specific
sizes and grades of cottonwood lumber
are as furniture and toy stock. Small
northern Arizona mills have in the
past sawed some aspen furniture
stock.

Cottonwood may eventually be fav-
ored for production of an animal feed
supplement. Much of the cottonwood
in Arizona is located in areas not too
distant from extensive cattle feedlot
operations. If inclusion of wood cellu-
lose in animal feeds becomes an ac-
cepted practice, large volumes of cot-
tonwood could be utilized within the
state for that purpose.

Specialized fiberboard and particle-
board products also hold future prom-
ise for utilizing species such as cotton-
wood. Low- density woods can be
used to produce particleboards with
superior insulating and noise -sup-
pressing qualities.

Problems Hindering Utilization
Utilization of cottonwood in Arizona

is hindered by a lack of immediate
markets for the timber, and by the un-
certainty of the present and future
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supply of the timber. Stands of cot-
tonwood trees are small and scattered.
Markets for the timber are not readily
apparent, and are either undeveloped
or just being developed, as in the case
of the pulpwood market. Local saw-
mills are reluctant to handle cotton-
wood saw logs without assured out-
lets for sawn products. Markets for
rough lumber and other standard pro-
ducts are more than satisfied by pon-
derosa pine.

The greatest single barrier to utili-
zation, however, is the limited and un-
certain supply of cottonwood timber.
Timber cut in stream channel treat-
ment and similar programs is limited
in quantity and available only inter-
mittently. Treatment of cottonwood
areas typically proceeds in a series of
intermittent projects that depend upon
funding, negotiations with private
landowners, and other such factors.
In addition, these treatments are in-
tended as one -time operations rather
than sustained programs. Although
some regrowth will occur naturally on
treated areas, management for timber
production is not intended, and is to
some extent in conflict with water
supply objectives.

The predominance of small, private-
ly owned tracts in river -bottom areas
may also create problems in negoti-
ating for timber. Potential buyers
must deal with a number of indi-
vidual owners. Stumpage prices and
conditions of sale and access may vary
considerably between tracts. Should
a substantial market for cottonwood
timber develop, a marketing coopera-
tive among timber producers could
perhaps be established to alleviate
some of the procurement problems.

The natural supply of cottonwood
timber in the State could eventually
be supplemented from areas managed
for timber production, if there were
economic incentives to do so. The
Arizona State Forestry Department
has expressed strong interest in en-
couraging and assisting management
of privately owned cottonwood lands
for sustained timber management. Ex-
perience in the South has indicated
that hybrid cottonwood, selected and
developed for a specific area, can pro-
duce extremely large volumes of fiber
on short rotations.' Many areas in
Arizona that are otherwise suited for
cottonwood do not have sufficient
natural water, however, and would
require supplemental irrigation. In
any event, management for cotton-
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wood timber production will depend
upon a sufficiently high projected
market value of the potential products.

Conclusions
Timber supply limitations and lack

of established markets for timber pro-
ducts appear to be the primary factors
restricting utilization of cottonwood
in Arizona.

Cottonwood timber now being cut
can best be utilized by phasing it in
with other species in existing utiliza-
tion operations. The best developing
opportunity for utilization is as pulp-
wood. Cottonwood can substitute for
aspen in pulping, and the pulping
operation is large enough to be rela-
tively unaffected by fluctuations in
cottonwood supply.

Some use of cottonwood timber can
perhaps be generated in small local
sawmills, particularly for pallet and
crate stock. Because of the timber
supply uncertainty, however, such use
should be auxiliary to mill operations
based on other species.

Utilization facilities entirely depen-
dent upon cottonwood timber should
not be encouraged without assurance
of a sustained timber supply. Such a
sustained supply will become avail-
able only if substantial areas of private
land are managed intensively for cot-
tonwood timber production.
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