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CHAPTER T

THE PROBLEM

Historically and in its present economy and land use, East Texas is
timber country. Its virgin timber stands played a major role im initial
settlement and development and established it in the annals of lumbering
history. Despite the original cut-over of virgin stands, repeated cut=
tings, land-clearing and destructive fires, more than half of the area
remains forested and, according to the 1954 Census of Manufactures, the
Texas forest products industry ranks among the five most important in
the state in persons employed and payroll. The remarkable regenerative
ability of the southern pines has, in general, renewed a timber resource
beyond anything most people believed possible 30 years ago.

However, the improvement in timber productivity has not been
uniform. Foresters and others interested in resource management have
long been concerned over an obvious lack of good timber management prac-
tices on much of the East Texas forest area. A recent Forest Survey
revealed that the preductivity of East Texas timber is far below its
potential capacity, and that it is actually deteriorating in areas of
predominantly small ownerships, particularly in Northeast Texas (1),

In the last 20 years, much acreage formerly in productive stands of

pine have degenerated to stands of low quality or cull hardwoods because
of poor cutting practices and other poor management practices. The
report of the Timber Resource Review on the West Gulf area, which was

based partly on East Texas data, clearly shows that there are major



differences in levels of productivity betwean broad size classes of
forest owmerships (2). Small ownerships were found Lo be particularly
low in productiviity, reflecting a low degree of‘management,l but the
data indicated that desirable management practices were being applied

on most of the medium and large ownerships.
Statement of the Problem

It seems clear that an economic problem assoclaled with ownership
exists in land use and timber production in East Texas. The importance
of this problem in relation to the economy and to the public intervest is
intensified by certain features of timber mamnagement and preductiom. It
appears that an increase in timber production im the area, evem Lo the
full practical potgntial on existing acreage, would find a ready market.
Characteristically, timber is an extensive crop requiring little manage-
ment time and labor investment, and in this respect should be well
adapted to a large segment of East Texas land ownexs (3, 4). Even
though management requirements are small, the razpid growth rates and
resulting high preductivicy per unit of land plus the ferest products
industry which can be generated by timber production make it am industry
capable of employing many people. Another favorable aspect is that it
is a desirable land use well-suited to the physical envircmment of the
area, By its nature it would obviously enhance the values of recrea-
tion and soil and water conservation., It is important in the major

land use adjustment now taking place in the area, particularly im

LRefers to technical forest management, rather than the decision-
making concept of management (see Appendix A, Explanation of Terms},
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Northeast Texas where many acres of abandoned cropland present an
opportunity for referestation. From‘a uaﬁi@nal standpoint, an improved
forest economy would contribute to national strength and national
security; wood products are now one of our major imports,

It has been noted that the productivity of the southern pines
and the response of medium and large ownerships te the advantages of
timber productionvhave improved the timber rescurce as a whole im
recent years. The facts known about timber production in East Texas
indicate that it should be the most profitable use on much acreage
not now in productive timber stands or under goed management. Some
owners of small timbered holdings are applving good management prac-
tices with resulting profits, and these have seemed sufficient in number
and variety to indicate there should be opportunity for good returns Co
investment in timber stand improvement on many similar bul poorly
managed ownerships. Yet, not only is there a lack of good management
practices on many ownerships, there also is widespread practices of
destructive cutting which obviously reduces productivity drastically.
The practice of uncontrelled woods burning is alse of this nature, and
while there has been substantial improvement, it remains a major problam
requiring much protecitive effort.

There are g wide variety of influences important in the managemsnt
of small forested ownerships in the area. The quality of timber manage-
ment on small ownerships apparently is due in & significant degree Lo the
effects of institutional, financlal, economic, personal and other

facters associated with ownership.



As a consequence of the foregoing comsidergtions, a cooperative
project was undertaken in 1954 by the Texas Forest Service, Texas
\ .
Agricultural Experiment Station»and Agricultural Research Sexvice,
¥. S, bepartment of Agriculture, to study ownership, utilization,
and management of land in the East Texas commercial timber area. The
author was employed for the study as assistmat silviculturist, Texas
Forest Service and Texas Agricultural Experiment Station, with special
responsibilities in the investigation of the quality of timber manage-
ment by owners and the need for and means whereby improvement in manage-
ment might be achieved. The metheds, results and interpretations of
this investigation constitute the subject of this thesis,
Solution to the management problem appears te lie In the answers
to these questions: What are the major influencing factors and their
effects on the management and productivity of small timbered ownerships?
What do these relationships indicate as to the most effective approaches
to improvement? The problems may be stated more explicitly as follows:
(1) To what degree do owners apply practices necessary to full
utilization of the timber growth potentiasl of the land, and
which are being applied on the better-mansged ownerships?
(2) What is the productive state of the timber resource on
small ownerships?
(3) What are the major factors which influence the degree of
timber management practices applied, and what are their effects?
(4) In the light of answers to the foregoing questions, what are
the indicated ways and means to greater improvement in the

management and productivity of small East Texas forest ownerships?



Scope of Study

~ This investigation was limited to a study of small private forested
or partly forested ownerships and their owners in the commerical timber
producing area of East Texas. A small ownership as defined im this
study is a private ownership of at least 21 acres but not exceeding
5,000 acres in size and having at least three acres of timber,2 An
additional quality of the ownerships studied was that the cwners resided
on the land or within approximately 25 miles of the headquarters or
principal timbered tract. As such, they were considered Lo be represen-
tative of the population of small ownerships of residents described in
previous reports on other phases of the comprehensive research project
of which this study is a part (3, 4). A summary of numbers and acreage
of these ownerships is presented in Table I. This summary was made by
combining data from the previous reports and excluding all public,
corporate and imstitutional lands, and mon-resident and non-forested
ownerships. The ownerships presented in Table I imcluded about T9
percent of all small ownerships, about 82 percent of the land held ia
such ownerships, and about 50 percent of all land im the study area.

The Texas commercial timber rescurce consists principally of the

East Texas Piney Woods; the pinenhardwood timber belt which lies
chiefly within 36 counties along the eastern b@rder° This area is
essentially the productive range of the southern pine species in the
state, The study area proper is represented by the shaded portioms

of Plate I. A feature of the area is the concentration of sawtimber

2Ownership 8ize classes are further defimed in Appendix A.
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TABLE I
SMALL PRIVATE FORESTED OR PARTLY FORESTED OWNERSHIPS
OF RESIDENTS IN THE COMMERCIAL TIMBER AREA
OF EAST TEXAS, 1955
(-D:v—n-ership Size - Numbe; of Ownerships N Total Acreage Owned o

Class (Acres) Number Percent Number Percent
21 - 120 | 40,193 71.1 2,482,300 31.5
121 - 200 8,329 1h.7 1,320,300 16.8
201 - 320 L, 007 7.1 1,019,600 12.9
321 - 6ho 2,547 h.s5 1,140,500 14,5
641 - 1,000 Tl 1.3 603,900 7.7
1,001 - 1,500 367 0.7 446,000 5.7
1,501 ~ 2,500 250 0.k 473,800 6.0
2,501 - 5,000 114 0.2 387,500 _ Lo

Totals 56,551 100.0 7,873,900 100.0




Plate '1. Distribution of Small Ownerships and Location of Sampling
Units in the Commercial Timber Area of Last Texas
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volume and several large private and federal ownerships»in Southeast
Texas. This area is 68 percent forestedo5 In contrast, Northeast
Texas is characterized by small ownerships, has less sawtimber and
more hardwoods, and is only about one-half forested.

The factors hypothesized to have significant effects on the quality
of timber management on small forest ownerships are classified and listed

as follows:

Ownership Features Timber Resource PFeatures
Size of ownership _ Timber type

Size of forested acreage> Productibity
Geographic location Timber value

Number and dispersion of tracts

Tenure Factors Owner Characteristics
Estate status Age
Time of acquisition Chief source of income
Method of acquisition ' Occupation
Timber resource tenure | Sex

Race
Qwners® Management Concepts Residence Factors

and Intent
Concepts of timber management Rural versus urban residence
Opinion of woods burning Residence versus non-residence
Intent in land use

Obstacles to timber management

3

See Appendix A for definition of forest.



The influences of economic factors were studied in conjunction with
investigation of the QpipiQnsland concepts of owners. Sucb factors do not
necessarily exist as owners see them, but it is vital to consider them
in relation to the concepts and knowledge on which management decisions
are based.

The study has involved mainly the collection and analysis of primary
data in the investigation of these factors. Secondary data has also
been obtained and used in illustrating potentials of timber production
in the area. An explanation of terms used throughout this thesis is

contained in Appendix A.



CHAPTER II
REVIEW OF THE LITERATURE

The principal’methods and concepts of studies which related to prob-
lems of this investigation are described below. Included in the réview
is a description of related research in East Texas and of sources of infor-
mation on the economics of timber production, jeint production relation-
ships and credit for timber productiom. Some secondary data are presented

on potential returns to timber productiom in East Texas.
Studies of Similar Nature

Investigations similar to this study have been carried out om a
nation-wide scale (2, 5), in Michigan, (6), the Northeast (7,8), and
in other parts of the South (9, 10, 11, 12). A feature common to &ll
such studies was the attempt to determine the relation of owmership-
éssociated féctors to the level of management or of timber productivity
on the ownerships studied. These studies revealed apparent differences
between areas or regions in the degree of influence of factors studied.
Thus timber management problems need to be approached on the basis of
areas relatively homogeneous in the condffioﬁs likely to affect tifber
management. However, in one important respect, the conclusion was the
same in all the studies listed. Management level (or timber productivity
as an indicator of management level) was found to vary significantly by
broad forest ownership size classes, and the major problem in improvement

in timber management was found to lie in the smsll ownership group.

10
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Management Rating Comncepts

The measurement of degree of management practices applied, or quality
of management, is a major problem in studies of this nature. In order to
determine the relationships of management to the several factors investi-
gated, a method of grouping ownerships by similarity of management quality
is needed. This necessitates establishing a standard of management
practices to permit assigmment of ratings of management Lo sample owner-
ships. Rating management is complicated by the apparent necessily to
consider several management practices, each of which varies in need and
degree of application among ownerships, and in the practical necessity
for one standard or comprehensive rating of menagement to facilitate
analysis.

A review of ;hg_studieg cited rgvealed two differiggrbagic concepts
in rating timber management. One, which is based on the assumption that
a measure of timber productivity is a good indicater of management qual-
ity of the owner, was applied by Chamberlin, Sample and Hayes .(1C), by
Folweiler and Vaux (11), and in the Timber Resource Review (2). The
major advantage of the method based on this concept is that ratings can
be determined entirely on thg basis of measurements taken on_;he timber
stanq on thersample ownerships, and they need‘n@t_involverobtainigg data
on specific practices. The methed consists basically of the collection
of data on growing stock and existing or prospective reproduction on the
most recently cut area on the ownership, and rating the revealed condi-
tions against a standard of productivity which is beth silviculturally
desirable and practicably attainable. However, such ratings are at best
only indirect meagsures of applied timber management by ocwners, and are

likely to be influenced by factors beyond the control of owners.



A second concept for classifying‘quali§y of timber management is
based on direct measurement of practices needed and gquality and degree
of practices applied on the ownerships. Methods based on this concept
were used in most of the other studies cited. Because it permits a
direct measure of management practices applied and minimizes the
effects of factors not associated with current ownership, it was feund

most suitable and was applied in this study.
Other Related Research

Studies of East Texas Small Ownerships

In 1956, Mignery reported on a study of small ownerships in Nacoge
doches County. He concluded that the few instances where timber manage-
ment was being practiced on small ownerships were usually assoclated
with well-stocked stands and with owner financial conditions such that
there was ne pressure to cut immature growing stock (13). The study and
conclusions were based primarily on a survey of the opinions and obser-
vations of community leaders.

Reports on East Texas land bwnership numbers and classification
have been published as a result of completion of the initial phase of
the comprehensive research project including this study (3, 4). Reports
on other phases of the project are in manuscript or are scheduled on
detailed analyses of timber marketing practices, characteristics and
land management intent of owners and features of their ownerships (14),
their concepts, knowledge and opinions of timber management, and Che
problems, practices and management intent on non-resident owners. A

summary of some of these results has been issued (15).



Timber Production Economics

Sources of Data. There is a lack of indigenous information on the

economics of timber production which imposes a serious limitation on
economic land use and timber mansgement decisions in East Texas. There
has been no systematic colleétion of data from ownerships. Research on
timber production, carried on principally by the Texas Forest Service

on experimental forests and by;the Forest Sexvice, U, S. Department

of Agriculture, at Nacogdoches, has been concermned mainly with the
technical aspects of management and growth of timber. The results are
applicable to quite limited conditions and are incomplete in cost datao
Some useful but incomplete data on costs are available from investiga-
tions of practice technigues, including the study of prescribed burning
by Silker (16), thebwork by Silker and Darrow on aerial chemical control
of hardwoods (17) and the project analysis of pine regeneraticn problems
in East Texas by Ferguson and Stephenson which provides some information
on relative effectiveness and costs of practices, and a large biblicgraphy
(18).

Informetion on the economics of timber production is also avail-~
able from other parts of the South, including Arkansas (19), Louisiana
(20), and from publications for regional use (21, 22). Such sources
can furnish guides to producticn potentials in East Texas, particularly
where site index is used and comparisons can be made between areas of
corresponding site quali‘ty,1 However, differences in risks, markets,

practice needs, techniques and costs make it unlikely that data from

lSite index is a measure of the productive capacity of the forest
site (see Appendix A).



such sources will be adequate for or directly applicable to specific
situations on small East Texas forest ownerships.

East Texas Production Potentials. Although the data from experi-

mental forests in the area are limited in applicability, they can
serve to show some potentials in production and returns. A receord of
production has been maintained by the Texas Forest Service on Slasi
Pine Plantation 26-C on the E. 0. Siecke State Forest, near Kirbyville
in Newton County (23, 24). This plantation was set cut in 1926, and is
the oldest pine plantatien in East Texas. The timber products output
data from this plantation were used gs the basis for the estimates of
costs and returns presented in Table LI, The prices and costs applied
in Table II are representative of those which existed in 1955 and 1956.
On the basis of the actual output record, and the costs and prices
estimated to be representative of 1955 and 1956 levels, a net return of
about 22 dollars per acre per year is indicated. Since this return is
above all costs and interest charges, it represents the amount by which
the net income to timber production is greater than that of the assumed
best alternative. Plantation 26-C was growing at the rate of 929 board
feet (or $27.87 in walue) per acre per year as of January, 1957. It is
on a better than average site, with an index of abput 110, All of the
products cut were removed in needed commercial thinning and improvement
cuttings. The production of this plantation is believed fairly typical
of fully stocked pine stands on sites of comparable quality. On many
stands, some costs would be involved in addition to those listed, par-
ticularly in hardwood control. However, Plantation 26-C has not been
free of problems; at the age of 12 years, 1L2 trees per acre were lost

as the result of a storm.

3



15

TABLE II

ESTIMATED TIMBER PRODUCTION COSTS AND RETURNS
BASED ON E. O. SIECKE STATE FOREST DATA
AND 1956 LEVELS OF PRICES AND COSTS

Years of Qutput per Acre of Slash Pine Plantation 26-C%

Age at Amount Estimated Value Compounded
Time of Product Cut Stumpage at Five Percent
Cutting Value to End ¢f Period

11 Pulpwood 0.7 cords $ 2.45 $ 6.50
14 Pulpwood 1.0 cords 3.50 8.02
16 Pulpwood 2.3 cords 8.05 16,74
19 Poles 57 pieces 1k2.50 255.92
21 Pulpwood 7.3 cords 25.55 hi.e2
26 Pulpwood 8.1 cords 28.35 36,18
31 Pulpwood 2.9 cords 10.15 10,15

Total Stumpage Value $220.55
Total Income at 31 Years $375.13
Value of Standing Timber at 31 Years (Jemuary, 1957):

Sawtimber, 12,440 Bd, Ft. at $30.00 per thousand 373.20
Pulpwood, 3 cords at $3.50 10.50
Total Value (Received and in Standing Timber) $758.83

Estimated Costs per Acre

a Cost Compounded
Item Cost at Five Perxcent
to End of Period

Initial Planting $10.00 $45.38
Fire Protection, ten cents per year 3.10 7.08
Administration, ten cents per year 3.10 7.08
Land Tax, fifteen cents per year 4.65 10.61
Total Costs $20.85 $70.15
Net Returns for 31l-Year Period 688.68
Net Returns per Acre per Year $22.22

aCosts and Returns, Slash Pine Plantation 26-C, E. 0. Siecke State
Forest, Kirbyville, Texas, Texas Forest Service Mimeograph (College Station,
Texas, not dated); and other unpublished Texas Forest Service data on
Plantation 26-C.
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Supersession Costs. According to Johnston and Barlowe (25), ome

of the major problems in desirable land use adjustment is the cost of
supersession. _This is the cost involved in changing to a higher level
or kind of use, and is postulated as a basic reason for long delays or
failure to convert land to uses which are most p;gfitgble in‘the long
term. Itris apparent that postponement or aveidance of supersession
costs by a }andowner would be due to lack_of“prgfit or spfficient profit
within his planning period or time preference, or else because of
financial limitations. The authors cited have suggested the superses-
sion cost obstacle as the primary basis for the need for incentive
payments by society te landowners, and that imcentive payments should be
for investment~type costs of this nature, rather than for the costs of
operation to which most incentive payments in the agricultural program
are now directed.

The concept of supersession cost was found to be relevant in this
study to the interpretations of results in terms of action needs in
the last chapter. Definitions of costs of supersession and operation
as applied are provided in Appendix A,

Joint Production of Timber and Livestock

Relevant to the small forest ownership management problem are the
widespread practice of forest grazing in East Texas, the differemces in
forest grazing use and conditions that exist, and the possibilities for
combination of livestock and timber production for optimum returns along
with maintenance of the resources. A study on the forest grazing aspeét
of timber and livestock management was carried out recently by the Texas

Forest Service. In this study, Silker investigated the grazing practices
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and systems in an ll-county area in Southeast Texas (26). He found that
in 1953 about 97 percent of the forest land was grazed, with the impor-

tance of the forest range to the livestock operation varying from minor

=y

to complete dependence. It was estimated that about 277,000 cattle used
the forest range to some degree in the area in 1950, which presents a
ratio of about one animal te 15 acres of forest renge. Several grazing
management systems wererfound in use, and the need for development amd
use of systems more adapted to the timber and range resources Was &
conclusion of the study.

The work by Silker and other experience amd research (27, 28) indi-
cate wide differences in influences of grazing on forest stands, amd in
returns to forest grazing. Such influences have been observed Lo vary
by season, rate and distribution of grazing, age, compcsition and stock-
ing of forest stands, understory vegetation characteristics, type and age
of animal, productivity of site, and other factors. It has been pointed
out by Heady (29) and Gregory (30) that joint production relatiomships
may exist between timber growth and forage production on forest land
used for grazing, and that, depending on the indicated variables, these
relationships may exist through the range of complementary to Uimber pro=
duction, grazing use of the same area must result in an increase im returns
from the timber activity, as well as net income from livestock production.
A supplementary relationship may exist over a limited range of use rates
between forest range use and timber production on an area where the use
or increase in use of forest land for grazing will increase the returns
from livestock production without appreciably reducing or increasinmg the

1,

returns from timber production. The competitive condition exists when
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an increagse in the rate of forest range use decreases returns Lo
timber production,

Heady limited the relations to situations where resources are held
constant; that is, for two activities being considered;, an incresse in
the output of one is possible only by diverting funds or resources from

the other. This restriction is realistic where the relatiomships are

221

considered as they apply to a given firm or management unit, and :

L8 Sum=

¥

ing decisions have already been made as to the major use of BCUBAZES .

For example, on a forest ownership being masnaged &s a joint timberx-
livestock operation, with forest acreage established and with limited
operating capital, the operator may comsider increasing livestock pro-
duction by such means as more animal units and forest range improvement,
However, such actions would in some degree reduce operating capital
available for timber production. It is thus apparent that specific
knowledge of all of the indicated relationships is relevant and important
to wise economic decisions within the management unit. Knowledge of this
nature is lacking in East Texas. Research bearing on this problem is
now being conducted by Silker, in an investigation of browse indicators
of forest range use rates (31). Joint production relationships were
investigated to a limited extent in this study by obtaining informatiocn
on the opinions and range use practices of owners and by classification
and comparison of ownerships with respect to forest range use rates and
degrees of effect of forest grazing on timber stands and sites.

Credit for Timber Production

A recent study by Resources for the Future, Inc., comcluded that

the lack of adequate credit limits the practice of Cimber management
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on small ownerships (32). The report of this study presents useful
information on forest credit and guides to application cf loamns for
timber production. The report recommended greater promotional effort
by present lending agencies, closer cooperation between credit and
forestry groups, encouragement of forest insurange, gonsmlidati©n QT
joint management arrangements for small ownerships, and studies where
needed on directly related factors such as taxes and forest lending
authority of state chartered banks.,

This research on credit and the studies discussed above have
provided guides to the planning, conduct and data analysis of this
thesis problem, and have pointed up the problem areas where addi-

tional basic knowledge is needed.



CHAPTER III
METHOD AND PROGEDURE

The procedure of the study consisted of (1) collection of data
on ownership features, owner characteristics, and owner concepits and
intent in land uge and management; (2) developing and applying & method
for measuring rates of practices applied and quality of overall timber
management on the ownerships; and (3) analyses of the data to provide
answers to the stated objectives. The procedure and methods used in

each of these phases are described in the following sections.
Owner and Ownership Sample

Data on owners and ownerships were obtained from a sample of
small ownerships and interviewing their owners,l The ownerships were
selected in randomly located area segments in ten East Texas counties,
The segments had been previously selected and used by the U. S. Forest
Service in the Timber Resource Review. They were selected by fifst
choosing at random a sample of counties in the commercial timber area.
Then for each sample county a transparent grid was laid over a general
transportation map of the county, and points were marked under two
randomly selected grid intersectionsas the approximate centers of seg-

ments. The area segment boundaries were then determined by referring

1 . . . Crs

A detailed questionnaire covering characteristics of owners,
acquisition and tenure, intent of cwner in land use, management practices,
and other data, was used in the survey.

20
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to county land ownership'plats and maps and outlining an area as nearly
as possible to 2,560 acres (four sections), using established ownership
boundaries and having the sample point as the approximate center.

The sample ownerships were those»having the characteristics des-
cribed in the section on limitations of the study in Chapter I, and also
having at least part of the ownerhsip within the sample segmeﬁtn In
addition, a limit of approximately 50 miles was impcsed on travel from
the area to obtain an interview, to avoid excessive costs. The sample
thus obtained was limited to ownerships whose owners resided on or near
the land. Numbers and acreage of the population of ownerships sampled
are presented in Table I. The sample included 282 ownerships, 4i, 508
forested acres and 85,249 total acres. The coefficients of variation
of ownership size classes in the sample were found to be very clese to

those of the population.
Ownership Inspections

To determine the degree of timber management applied on the owner-
ships and to facilitate analysis of the hypothesized influences, itL was
necessary to obtain data on the forest ownerships and timber management
practices. As an aid in this problem, the Texas Forest Service defined
the management practices which were believed most essential to attaining
desired timber improvement and production goals in East Texas. These
are silvicultural cutting practice, hardwood contrel, provision for
regeneration, fire protection and grazing control. The nature of these
practices and the practice standards applied in this study are described

in Chapter IV and Appendices B and C.
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Arrangements were made in the study for the fouf assistant district
foresters of ;he Texas Forest Service and two Soil Conservation Service
foresters to participate in obtaining the information needed on these
practices, Alternatives in procedure considered for inspecting owner-
ships and ;ssigning management ratings were (1) development of a procedure
for inspection of owmerships and assigmment of ratings by the inspecting
foresters, or (2) inspection of ownerships by the participasting foresters
and assignment of management ratings as an office procedure by one worker
on the basis of information obtained by inspection. An inspection sched-
ule was prepared aﬁd tested during the period that interviews were being
made. On the basis of the experience of this pretest, it was decided
that the talents and experience of the inspecting foresters could best
be used by adopting the latter procedure and confining their efforts
to obtaining inspection data as accurately as possible. This prevented
variations which may have resulted from having the ratings assigned by
several different persons.

The inspection schedule provided for verification of items of
information obtained previously by interview, and for observation and
recording of data on the management practices and their components.

It also provided for estimates by the inspecting forester of the volume
and value of standing timber, and a rating of productivity of the entire
forest stand, in addition to the stocking classification of the area
last cut.2 To maintain accuracy and keep bias at a minimum in the

inspection work, instructions were provided on the ground to the

2See Appendix A for definitions of productivity and stocking, and
field procedures ‘in measuring stocking.
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assisting foresters, complete written field imstructions for the schedule
were provided and used, and the supervising forester made numerous checks
of inspection work. Uniformity of data was further insured in that the
supervising forester (the author) did approximately one-half of the in-
spections, visited all of the sample areas and observed almost all of

the ownerships.

In addition to the 282 sample ownerships of residents, inspections
were completed on Tl ownerships in or partly in the area segments which
were held by non-residents. Management ratings were also assigned to
the ownerships of these non-residents, to permit a comparison of manage-

ment between residents and non-residents.
Timber Management Ratings

The problem of developing an equitable management rating system
or index for assigning management ratings to individual ownerships was
complicated by the differences between ownerships in degrees and
acreages of practices needed or applied. To simplify the problem of devel-
oping and using a management index, and yet retain the essentials of the
management situation, the index was developed on the basis of the five
essential practices. Two minimum requirements or concpets of management
were used to facilitate classification and also to define a fair or
median level of applied practices. These were that the owner must have
made some positive effort5 in application of desirable practices, and
that the combined effoct of all practices by the owner could reasonably

be expected to result in maintenance of the forest stand in a fairly

5See Appendix A for detailed definition of positive effort.
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productive state. With a fair or median level of management defined,
reasonably concise definitions of higher and lower levels of management
were found to be possible, and they were developed and used as guides in
classifying ownerships. Excellent management was easily determined in
that it required performance of all needed practiges; good management
constituted performance of most practices with resulting good produc~-
tivity; poor management was indicated by limited present productivity
and lack of positive effort or sufficient practices to maintain a fairly
productive stand; and,very poor management was identified by complete
neglect and practices of a very destructive nature (Appendix D).

The two concepts described above formed the basis for a simple
measure of quality of management found equally applicable to all small
ownerships regardless of variations in practices and practice needs.

The resulting index avoided the complication of attempting to compare
management quantitatively on the basis of acreage of different practices
needed and applied., It was based primarily on qualitative data, with
classes in three of the practices (hardwood control, artificial regenera-
tion, and fire protection) consisting of either performance or non-per=
formance of the practice. The effective initiation of a needed practice
was considered to be performance. Sample ownerships were grouped into
four classes of effect of forest range use on the timber stand, and

five classes of cutting practice. For rating management, Chese were
consolidated to three classes in each case. The small number of quality
classes for each practice permitted organization of the index so that
its function in establishing management ratings was similar to that of

a key.
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A basic problem in organizing a rating system is in the weighting
cf practices according to importance in manz gement. In this regaxd,
cutting practice was assumed to have by far the most important direct
influence on productivity. On many ownerships, the quality and effect
of the cutting practice was such that observation and classification of
this practice was sufficient for making an initial and accurate clas-
sification of overall timber management. Therefere, cutting practice
was given the greatest weight in the index and was used as the basic
management classificgtion criterion.

Since most small ownerships have had poor cutting practices applied,
and little or no satisfactory performance of other needed practices,
much classification was done by a mechanical processgs of elimination.

In almost all cases, no subjeétive evaluation was involvedin assigning

a rating. The index was organized so that each management class was
characterized by an explicit descriptive statement, followed by examples
of typical combinations of management practice conditions representative
of that class. In a few instances some judgment was necessary, but

any bias which may have resulted could not have been serious becaguse

of the smgll number of ratings involved and the effective means of
comparison provided,

As an example in classification, an ownership with only a fair
level of cutting practice applied, and performance of some but not
all other needed practices, would probably be classed as fair in over-all
timber management, There were very few instances of a management rating
above the level of cutting practice applied. On ownerships where a

cutting practice rating was not determined because ¢f no recent cutting
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by the owner, the management rating was based on the other four prac-
tices and the condition of the timber stand in regard to merchantgbility,

need for cutting or forbearance from cutting.
Analyses of the Data

With the exception of the section of the questionnaire on forest range
management practices, the questionnaire and inspection schedule data
were coded and punched on cards for IBM machine tabulation amalysis.
One-way and two-way tables for the desired information were then setC up
for machine analysis., The resulting tables provided swmmaries of prac-
tice performance and groupings of owners and ownerships by similar
characteristics and by levels of timber management., The tables served
as first-hand indicators of probable relaticnships. However, in additiom
to the tabular analysis, the relationships were tested statistically
by chi-square agalysis.

In general, the interpretations made in this study agreed closely
with the statistical results. However, in making judgments consideration
was given to the known limitations of the data and to any additional
relevant information, In the discussion cf results in the next chapter,
certain limitations of the data are pointed out, and interpretations
which differ from the statistical results are explained.

The data on forest range managemenﬁypraétices was summarized,directly

from the questionnaires for narrative and tabular presentation.



CHAPTER IV
RESULTS

The results of analyses of the data are presented in this chapter.

' There was no need for expansion of the sample results to estimate numbers
and acreages of ownerships in the area, since this information was pre-
viously obtained. The results are presented and discussed in terms of
the sample owners and ownerships, but also as being indicative»pf true
situations with reference Lo the population of small forested cwnerships
in East Texas to which the study applied,

The first part of the chapter is a summary of the timber management
situation and state of the timber resource as found by the study. This
is followed by detailed presentations of the nature and performance rates
of the essential timber management practices and ;heir components, prac-
tices in joint production of timber and livestock, and activity of owners
in programs of education and cooperation and other practices. The final
part of the chapter presents the results of analysis of effects,of the

factors hypothesized to influence timber management.
Timber Management Situation on Small QOwnerships

Performance of Over-all Timber Management

The results of the study indicate that only a little over ‘one-fourth
of the owners practiced at least a fair degree of timber management as
defined (Plate II). The relatively small proportions of numbers as

compared to forested acreage in the fair to excellent management groups

a7
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show that the average size of these forested acreages is larger than of

those which were poor to very poor in management.

Performance of Essential Practice

.The performance of each of thevfive essential practices is ilLuSN
trated in Plate I1I in comparison to over-all management, in terms of
percent of owners who have applied the practice within the previcus ten
years, and percent of acreage in the sample needing the practice on which
the practice was applied. The state of over-all timber managewent appears
in general more faveorable than in the case of individual practices, because
more performance factors were considered in rating management thawm in ap-
plying the standard of performance on individual practices. However, it
is obvious that much improvement has been accomplished in fire protectiom.
Fifty~-three percent of the owners reported no wild-fire on their land
within the previous ten years. Other information cobtained by interview
revealed that most owners have realized the harmful effects of wild-fire,
and consider fire protection to be an important practice. The improve-
ment in understanding by the owners of the economic losses from wild-=fire
has apparently resulted ﬁhrough experience as well as education, and since
it is based on knowledge gained by the owners on true effects of uncon-
troiled burning, it may be considered permanent.

With respect Lo lack of performance and silvicultural importance
of practices, it is apparent from Plate II] that the greatest needs for
improvement are in qutting practice, hardwood control and regeneration.
Poor cutting practices combined with the ability of the less valuable or
cull hardwoods to take over forest stands create serious and difficult

silvicultural and economic problems in forest management. Results
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Plate 1II. Surmary of Performance of Over-all Timber Management and
Essential Practices
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described later in the chapter indicate that major reasons for poor
cutting practices are financial problems and lack of good cutting
control. The improvement of stands which have been destructively cut
frequently involves costly practices in interplanting and hardwood
control.

Practice Performance in Relation to Quality of Management

The nature of the management problem is further revealed by an
analysis of tne relation of performance of essential practices to
quality of timber management (Table IIL). These relationships were
all found to be highly significant; indicating close relation of
practice performance to quality of Cimber management. It also
indicates that the management rating index was an effective measure
of over-all performance of practices.

In all practices other than hardwood control, more than 30 per-
cent of the ownerships needing the practice but with no satisfactory
performance were poor to very poor in management, indicating lictle
or no performance of other essential practices. Four fifths of the
ownerships needing hardwood control but with no performance were poor
to very poor in timber management.

All owners with cutting praciices at least fair were found to
practice at least a fair degree ofvtimber management. On the owner-
ships shown in Table III on which timber was merchantable but without
cutting in Che previous ten years, cutting control had obviously been
exercised. The ownerships on which there had been no cutting and timber
was not merchantable were found to be low in quality of timber manage-

ment and timber productivity.
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TABLE IIL

PERFORMANCE OF ESSENTIAL PRACTICES IN RELATION
TO QUALITY OF OVER-ALL TIMBER MANAGEMENT

Rates of :Number by Management Qualitwy Totals
Performance of ¢ Good to pair Poor to Number © Percent
Essential Practices : Excellent : : Very Poor: 3 )
Cutting*
Good to Excellent 18 5 0 23 8
Fair 6 16 0 22 8
Poor to Destructive 0 17 167 184 65
Non~-cut; Merchantable 10 7 3 20 7
Non-cut; Unmerchantable 0 0 33 33 12
Hardwood Control¥*
Performed 16 10 3 29 10
Non Needed 5 1 6 12 L
Needed, Not Performed 13 34 194 241 86
Regeneration
Interplanting or refores-
tation, or both 8 10 12 30 11
No interplanting Needed 23 2k 22 69 2k
Interplanting Needed,
Not Performed 3 11 16 169 65

Fire Protection®

Average Annual Burn Percent:
0-5 3% Ly 174 251 89
6 or more _ 1 1 29 31 11

Grazing Control¥
Degree of Injury by Livestock:

None 28 22 86 136 L8
Light 5 20 75 100 36
Medium 1 3 351 35 12
Heavy 0 0 11 11 b
Totals by Management Class
(Applicable to Each Sub-table Above)
Number of Ownerships 34 s 203 282
Percent of Ownerships 12 16 72 10C 100

*Relation of rates of performance to management quality highly signi-
ficant by Chi-Square test (@ < .0l).
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In the case of fire protection, it is indicated that fire protection
practices and resultant low average annual burn are closely associated
with performance of other practices, and that owners practice better
management when there is less occurrence of uncontrolled burning and
therefore less risk, Of the ownerships rating fair or better in quality
of timber management, 86 percent had an average annual burn of not more

than two percent of the forested acreage.
State of Timber Productivity

Productivity of the Ownerships

The state of the timber resource on the small ownerships as deter-
mined by inspections and presented in Plate IV indicates that productivitcy
of the timber is at a higher level than Che management situation alone
would indicate. This is believed dﬁe to the natural ability of the
forest Lo regenerate and produce in some degree in spite of neglect and
poor practices.,

The more productive ownerships were found to be relatively large
in average size, as was also the case with ownerships relatively high
in quality of management applied.

Alchough the area segments for the Timber Respurce Review sample of
small ownerships were used in this study, the data obtained are not
comparable to the Timber Resource Review results on ownership productivity
because of differences in criteria applied in selecting ownerships within

the sample segments and in productivity ratings.,
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Effect of Management Practices on Timber Productivity

The quality of timber management practiced and the performance of
each of the essential practices as measured in this study were found to
be closely related to the productive state of the timber resource (Plate V).
Some of the data on which Plate V is based are presented and discuésed in
a subsequent section on timber rescurce features imn relation to Limber

management .
Essential Practices and Components

The foregoing described results indicate the general state of timber
management and of the timber resource on small East Texas forest owner-
ships. However, a more complete grasp of the management situation and
management probleﬁs requires understanding of the nature of the individual
practices and the standards and degrees of performance of the essential
praciices and their components. In the inspections, data were obtained
on all readil§ measurable features or components of the essential prac-
tices. These components were specific practices or factors directly
affecting or determining performance of the essential practices, and in
some cases were used as measures of performance. Details of the nature,
staﬁdards and performance of the essential practices and their components
are presented below. The performance rates show the proportion of owner-
ships needing the practice on which it was applied, unless otherwise
indicated.

Cutting Practice and Components

The Forest Survey results show a considerable increase in upland

hardwood acreage in Northeast Texas as a direct result of stand
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deterioration due to destructive cutting of pine timber stands. The
prevailing practice on small ownerships in East Texas is to cut all
merchantable timber recurrently as young timber stands reach merchant-
able size and volumef The result is that stands are not only kept

in a state of low productivity, but eventually deteriorate to worthless
cull trees and brush because of destruction of desirable seed trees and
the encroachment of low-quality han:’c.l.w«:»cods,,]L

The type of cutting practiced by the owner on the area most
recently cut in the previous ten years was observed and classifiad,
Twelve cutting type classifications were observed. By means of these
type classifications and observations on each ownership cn the.effect
of cutting on species composition and stocking, five cutting practice
ratings were developed. A cutting practice rating was assigned te
each ownership. The cutting type classifications and the cutting
practice rating criteria are presented in Appendix C.

The more févorable performance in maintenance of forest stocking
and composition2 as compared to cutting practice rating (PlateVl) was
&ue to instances where the cutting was an undesirable removal of all
merchantable trees from young pine stands, yet left a residual stand
of relatively high productivity. Observarions indicated this had oc-
curred because of plentiful forest stocking before cutting or goocd
conditions of site and seed source for potential stocking, rather than

through the intention of the owner. 1In such cases the cutting practice

lSee Appendix A for listing of desirable species.

2See Appendix A for definition of species composition.



Plate %I. Rates of Performance in Cutting Practice and Components
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was rated lower than the resuliting stocking and composition would
ordinarily indicate,

The low degree of application of the practices of marking,
supervision and written sale agreements (PlateVl), which are neces=
sary to good cutting control, is surely a major reason for the poor
quality of cutting practice and low timber productivity on small owner-
ships. In this regard, it was found through contacts with foresters
working with small owners in the area that a major limitation on the
effectiveness and morale of the foresters was the frequency of instances
where they had done an apparently effective job of advising an cwner,
even to the extent of marking timber for cutting, only to see the timber
stand devastated by the cutting practice or in cuttings subsequent to
the sale of marked trees. Such instances were usually attributed by the
foresters to lack of sufficient interest by the owner, and also to
pressure to sell which was found quite intense in some areas of active
competition among buyers for the timber. This was particularly true
where there was overlap in procurement areas of two or more mills,
Because of lack of knowledge among owners in timber measurement and
volume, and frequent failure to obtain more than one bid, competition
among buyers usually did not work to the advantage of the seller. As
an additional factor, most buyers stipulated or wanted to cul all mer-
chantable timber. No contacts were made with buyers as a part of this
study, but the foresters reported that the position usually taken by
buyers was that it did little good to make a pariial cutting because a
competing buyer was likely to attempt and to be successful in obtain-

ing the remainder of the merchantable stand in a subsequent cutting,



Lo

Forty=four percent of the owners who cut and sold timber during
the ten years previous to the interview stated the immediate need for
money was their principal reason for cutting and selling when and as
they did., The silvicultural quality of the cutting practice of these
owners was partiecularly low.

It appears that these two factors, the lack of control in stumpage
sales and the financial problems of owners, are major limitaticns Lo
good timber mamagement on small ownerships.

In addition to controlling the silvicultural quality of cuttings,
timber managers are concerned with nature and timing of cuttings with
respecit to alternatives in technical systems of management and obtain-
ing labor income. In this regard there is disagreement among foresters
in East Texas, and consequently in the advice given (o owners; as to
the advisability of frequent selective cuttings (as often as annually)
with the development of an all-aged stand suited to and as a result of
this type of stand management. The alternative is even-aged manage-
ment, with less fregquent cuttings on a given area. An advantage usually
attributed to all-aged management ansmall ownerships is that it provides
opportunity for the owner to make use of his time more completely in
obtaining labor income through frequent harvesis of his own timber.

Yet, only aboul one third of the owners were found to be occupied
solely in farming and therefore in a position for complete freedom to
allocate Lime between timber harvesting and other work on the ownership.
Also, it was found that none of the owners practiced cutting every year
in their stands. Three fifths of them made only one sale during the

ten-year period. More than nine out of ten sold on the stump and did
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not do their own harvesting. The principal regsons given for selling

on the stump rather than doing logging and hauling were, in order of
frequency, lack of equipment, a matter of convenience or lack of time,
and inability or lack of help., From the standpoint of actual practices
of owners, it appears that even-aged management would be more suitable
since they are apparently unwilling or unable because of other problems
or commitments to harvest frequently, and since they would be at a better
advantage in stumpage sales by having larger volumes to be marketed,

Hardwood Control and Components

The major silvicultural problem in the area is in the suppression
of the climax timber Lype, the hardwoods, in order to produce the more
valuable pine species. Hardwood trees such as sweet gum and the osks
have greater tolerance, or ability to survive and grow in the shade of
other trees, than do the pine species. Because of this greater tolerance,
any opening made in the timber stand has the result of favoring the devel-
opment of hardwoods. This is true even of desirable types of cutting.
Heavy pine cuttings which result in decimating sources of pine sesd and
the release and vigorous growth of hardwood understory, or in leaving
pine reporduction under the dominance of low-quality hardwood overstory,
are particularly destructive of productivity., The Forest Survey revealed
that a hardwood problem exists on about 7.5 million acres cf forest in
East Texas. The sample data indicated that hardwood problem conditions
exist on about 75 percenit of the forested acreage in small ownerships.
Yet, hardwood control Lreatments had been completed on only four percent
of this acreage, although a greater proportion of owners had initiated

the practice (PlateVII). In terms of management problems presented and



Plate VII., Performance Rates in Hardwood Control and Regeneration
— Practices and Practice Components
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specific practices required, East Texas hardwood problem conditions may
be considered under two general headings: (1) suppression of desirable
reproduction or occupation of site by hardwood overstory, and (2) hard-
wood understory on areas needing planting or seeding.

Where desirable reproduction is being suppressed by a low=quality
hardwood overstory, the control problem is usually least difficult
practicably and economically. This problem was found to exist on about
35 percent of the forested acreage in the sample. Almost gll ¢f the
hardwood control practices accomplished (PlateVIl)probably were applied
as a result of the cost-share payments by the Agricultural Stabilization
and Conservation program, Stands in this condition can qualify for
cost-share treatment for hardwood control if at least 300 desirable
seedlings per acre are present. Control may be dome by girdline, use
of chemicals, or both, with the method depending largely om the size and
number of cull trees to be removed (17, 33).

A second and particularly difficult bardwood everstory problem
exists on upland hardwood stands of low quality or pine-hardwood stands
with inadequate pine stocking and seed swurce°§ Such stands need inter-
planting of pine followed by hardwood control afier successful establish-
ment of seedlings, and may need eliminstion of hardwwod brush as a
planting site measure before planting is attempted. Stand improvement
under these conditions is particularly cestly and may not be profitable
at the present time on many such areas. Seedling survival is a critical
problem; and one on which more research is urgently needed. The appli-

cable methods of hardwood control would be the same as described in the

3See Appendix A for definition of forest types.
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above case. This condirion was found to exist on about @ne?third of
the forested acreage, but no instances of performance in control were
found.

Because of their tolerance characteristics, young hardwoods will
develop under dense overstory where the less toleramt pime seedlings
do not survive. This necessitates some type of contrel in order to
prepare the stand for eventual pine reproduction to replace treés
harvested. Research by the Texas Forest Service indicates that
scientifically applied burning, known as prescribed burnimng, is am
effective and inexpensive means of accomplishing control umnder proper
meteorological conditions on some even-aged stands (16). This is pos-
sible because pine species are more resistant te ground fires than are
the hardwoods. In order to keep burning under control and to obtain
maximum benefit with the least possible injury, it must be dome under
particular and carefully measured conditions and under the supervision
of persons experienced iﬁ this practice. It is a new practiée just

cut of the experimental stage, and it has not yet. had-the: opportunity of

being accepted and practiced on small ownerships., All-aged stands are
less adapted to prescribed burning because of the pine seedlings and
saplings present throughout the stand. Prescribed burning is also not
feasible on areas of sparse piné stocking, because its success depends
greatly on a sufficient quantity of pine needle duff for fuel. Other
means of control, including aerial application of chemicals and cutting

of individual stems by axe or machine, are more costly. A very small

degree of application of control with axe was found (Plate VII).



Another typé of hardweood control treatment needed on much East
Texas forest land is the case where understocked areas are heavily.
infested with brush species such as yaupon or hawthorne, or dense
sapling stands of ocak or sweet gum. An'expensive problem of mechanical
or chemical control‘is involved in the preparation of such areas for
planting or natural reproduction. There was no performance in practices
of this nature,

Data obtained by inépectiun indicated that at least one fifith of
the forested acreage in the sample needed hardwocd contrel treatment

in preparation for planting or seeding.

Regeneration and Components

Regeneration practices as defined for this study concern only
interplanting on partly stecked areas and open area plantationsgn
Provision for natural establishment of desirable reproduction is slso a
regeneration problem, but it’iskcbﬂ@idét@dft@?beﬁé!pafﬁng;cutting«and
hardwood control pra;:ticeso No attempﬁ was made in this study to deter-
mine needs for open area planting or reforesﬁati@nﬂ but acreage data
were obtained on reforestation dome, and these were takem into account in
management‘ratingé° Interplanting needs were determined on the basis
of stocking deficiencies indicated by bgsal area measurements and ﬁhe
standards of the Timber Resource Review Guide for Timber Type Groups
(5)-

Interplanting practices as considered in this study included plant-
ing of pine in sparsely stocked pine stands, and alsoc pine plantings under

upland hardwood overstory. The need fptﬁplanting in upland hardwood

hSee Appendix A for definitions of interplanting and reforestation.

PR
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stands has been greaily intensified by the poor cutting practices which
generally result in removal of pine seed sources and result in cull
hardwood stands unable to regenerate naturally te pine species. Such
areas are extensive, and an expensive problem exists in stand improve=
ment which would involve both hardwood control and interplanting of

- pine seedlings. There is also an impertant need for interplanting

on extensive areas of thinly stocked cut-over stands and idle crop-
land which has begpme partly stocked. The Forest Survey found thsat
about three million acres of forest land in East Texas have inadeguate
stocking or insufficient seed sources and are in need éf interplanting
practices (1). Interplanting was found needed on T3 percent of the sample
ownerships and on sbout 35 percent of the forested acreage.

Performance rates of interplaﬁting and referestatiQn are presented
in PlateVII., No composite of total regeneration accomplishment is
presented because needs for reforestati@n or open area plamting were
not determined. Open area planting performance is presented in terms
of all sample ownerships., Interplanting had been initisted on only one
percent of the ownerships needing the practice. This points up & very
1dw rate of application on a major practice need in the area. Lt is a
costly practice, particularly when it must be in conjunction with hard-
wood control. It frequently requires manual labor, since machine plant-
ing may also be difficult. The technical problems of planting on par-
tially forested afgas and the higher costs involved probably account ”
for the difference in rate of applicati@n between interplanting and
open area planting. The unreliability of seedling survival is a

major deterrent to both practices. Most of the plantations observed
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. on the sample ownerships_had survival rates of less than 50 percent.

Fire Protection and Gomponents

Although there has been great lmprovement in the prevention and
control of woods burnlng, mueh 1@55 in tlmber productivity still
results from w11d~f1reu1n Eaet"Texas;;’Ihe degree of wild-fire ox
uncontrolled burnlng is afﬁected by oWners thr@ugh their aetLVLty in
‘part1c1patlon in fire flghtlng, keeplng flre flghting equipment on
hand, establlshlng and maintalnlng flrelanesy cooperatlng in org@nlaed
1pr@tect10n with the Texas F@rest Serszcey and by grazmng practices.

It is also 1nfluenced by the purp@seful unc©ntrolled burnlng by some
. owners. |

The abllity of 1nd1vidual Owners to ellmlnate wild- flre is
aseriously lxmited because lmportant factors which 1nf1uenee wWoods
burning are beyond their control The neducti@ﬁ in burning has tended
Lo increase fire hazard SLneevgreater amounts of fuel accumulate in
the absence of annual_butningn-”The proporti@n.@f fires caused by
'lpersons other“than.oﬁhere _acc1dentally @r Lntentlenally, has increased.
:Fires often orlginate from causes other Lhan the @wner or outside the
boundaries of the ownershlp An addltlonal c@mplieatlon is that the
’ vdegree of lncendlarlsm.varlesbamoﬁg.cemmunltleso The acreage burned is
also affecLed by weather the;degree of.protectlen provided by the com-
'munlty or state, and the avallablllLy of spec1al equlpment Experience
'of the Texas Forest Setv1ce 1nd1cates that most recent fire losses are
the result of extremely haiardous conditions @t incendiarism, or combina-
- tions of these factersoglxhis compieiity.ef'cenditi@ns makes fire protec=~

tion difficult to measure as a management practice.



The average acreage burned anﬁually in the last ten years was
used as a measure of fire ptbﬁécti@n'om the forest aCfeége on the
‘0wnerships, It is expressed as a percent of the tctal forested
acreage in the owneréhip, Since owners are likely to have only limited
éontrol ovér acreage Burned ‘an average annual burn of n@t more than
five percent was all@wed Wlth@ut affecting the managememL rating,
: However, this is n@t con31dered to be the minimum goal or desirable
practice in fire pr@tecLlona  For th@ c@mparls@n @f firve protection
wich Lhe status bf @ther practlces in PlateITl a perf@rmance level of
a maximum.of<two'pergent avgrage-annual burn was applied as a more
comparable measgté Qf fire pfoteg;i©ﬁ'p@ﬁf@rmancéu

The rates of perforﬁEQCe'by OWnérs in five.pfaﬁtiées which affect
woods burning éh@w‘a-reiatiVely low degfée of application of practices
whlch 1nvolve dlrect costs.and mayiappear less urgent (PlateVIII)a.Almost
21l owners were found w1111ng to part1cxpaLe in flghLlng flres that do
occur, l

The rate of pafﬁicipatibp by'@@ﬁers‘with ;he Teﬁas Forest Service
‘in fire_protectiog égreemgnpé COnCErns bhly’thé lM percént of owWners
fpuﬁd toﬂhaQe the mihiﬁdmg@f'§OO a&rés Within tﬁe fire pr©te¢§i©m
boupdary,vwhich i$ féquifed_for éligibility.f@r an agr@ém@nto Most
:ofvthé non;pérticipating:éligible QWners expressed uﬁéwareness or &
belief that an'agreement:was not avéilable, as reasons for not
 parti¢ipating;

Observétions on(grazingAindicated that, fegardless of other
effects, thé practice of graéing tends to reduce fire hazard. Grazing

results in a reduction in volume and height of combustible understory



Plate ViII. Performance Rates in Fire Protection and Grazing Control
Practices and Practice Components

Performance Non=-performance

Percent of
Ownerghips

Fire Protection
(Ave. Annual Burn
2 Percent or Less)

Components

Maintenance of Firelanes - =

Participation in
Fire-fighting L

Fire-fighting Equipment on Hand -
Fire-fighting Equipment on Hand

Grazing to Reduce Fire Hazard

gx?mggnmz
No Injury to Forest)

Components

Forest Range Use .
Moderate or Lass

Fencing =~

Other Forest Range Improvement
Practices



’Vegetetiondend;deadl@iénttnateriai' It actually hadvthls beneFlelal
‘Leffect in Varyrng degrees on all ©wnersh1pa grazed | H@wever the
.dt‘degree of applled pracLlcevpresented in Plate VIII represents onlydthe
' owmers who stated Lhat Lhey practrced grazrng wrth reduction im flr@
fhazard as-a’ éurposea Thrs purp©se‘was ln mmst cases see@ndary te
;tllvestock produetl@nn fﬁ‘fﬁf.. )
| The rate of applleatlen of the preetlce.@f malntarnrng flrelﬂHEs‘

_applles to the 55 percent of owhershlpe on which 1L was @Dserved Lh@L ;

"-f”?flrelanes Were needed (Plate ‘ I) Lt wnqlf@und tb&L _even on tarmstead

Wleprovements where hazards,lndleated a need f©r flreldnes only five

npercent had them establlshed and m@lntarned

'*3~Grazing COntrolﬂand Gomponents }v '

Ihe use of East Texasnferest lands f@r gravlng lS wrdely praetlted

w“*Informatron obtalnedifrom the ample ©wners 1ndreaLed th@r maqy of them

”.ernSLder llvestock_pi,duc'l@ -Eo“bexthe»majorjuse @f thelr ownershlps

.':(1h) About one flfth @fwth '@wners bclleved that tlmber pr@ductlen and

'llvestock productlnn were oth 1mp@rtant oTL:, thelr @wnershrpsu inghtya

"f30ne percent reported th t,thelr forest lands were grazed 'H@W@Ver the'

"“v?result: of 1nspect1'n" f the'o 'ershrps and @ther researeh prev1©usry

"f;saited (26) have sh@wn _llmeetkall.East=Texas f@rest landvis grazed-

tyln some degree by domestic ’iVéStbek Mu@h of the land is: n@t femced

:Flnddf'and.ls grazed under uncenLrolled.free range conditrwnso
< Grazing Qn;ferestfland can.bevcpntrolled_by the_reguletien ef the
ﬁéeaeen enddlength‘bfdgrerfné.periods :eEOCking_rates‘ fenelng» ‘distribu=
“tlon of saltlng and Waterxng places supplemental feedlng or pasturages

and deferred or rotation grazrngo- However, for the pnrposes of the study,
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a single measure @f.gfazing contr@l a5 & timber management practice was
: »requiredo, In relatlon t@ timber praduchvxty, forest ramge use and the
vconsequent posslblllty @f lnjury to trees and site pl@du@thlLy by live=

‘gtock'are pafticularly imp@rtant where desirable seadlings are preseant
orlpee&ed!lirbé dégfée of inj@fy to the forest stand and site caused
by livéstockv@@siusedv@s‘aff@ct@f‘iﬁ fating timber management, since
'i;i£ was afdirQth single @e@sur@ of Che eiF@cL of grazing. However,

' lt was.assumed to‘be usually less lmp@fr ant than any of the other
”1 §ssenﬁia@_pra@;igeég.and QbSexVa;L@nsj@n'the.@wnershipg indicated this
,t@ be true. |

ESpimates_Qf the degree of f@wm5@ g@e @m'ea@h'@wuérship alse ware
madé in order to fﬁrtherctéve@l_thefna;ﬁre and degrae of forest grazing
won small forest @Wﬂeféhi@é‘ and to perﬁit S@m@.@mglysis of che velation
of rates. @f foresL range use. t@_tlﬁber m@mag@men and produc @uo- The
;grazing control &nd foresL ramge use él@SSLELGEtl@m , consisting of
.iheQVy;_med;um} ligh;ganc}_n@‘inj‘uryy and he@vy9 m©d@rate and light use
7fatesy‘were"@éde @ﬁ fﬁé baéi$'©f‘percent @f'f@rest area affected under
each classificati@no: The crlﬁerlm @nd proceduras ‘used in classification
3are presented in A@pendlx ﬁg‘

In addltlon L@ thesa @b&@detl@nS on the cownerships, information was
‘7fobtained by interview dﬁ:erest a@reag@_graze;; fencimg, intemt im use,
:  leasing, measures'toﬁiﬁprVeﬂche forest range‘and opini@ns on the rela-
tion of 1ivesto¢k_prodg¢§ibﬁ to timber pr@dﬁéti@nuand the problems
'1involveda

Relativély,high:ratés of performance in grazing control andvfor@st

"range use were f@und (Plate VILL}.. IC should be pointed cub fnat the

v



inspections were made during a season of unusually good forage growth
due to a high summer rainfall rate, and that this condition tended to
result in ratings on these practices somewhat better than average

conditions. In view @f‘this condition;, imspectors were instructed to
assign ratings they judged to be representative under average trowth

1

conditions. Nevertheless, it is probable that the forest range use

b

7

situation indicated rzpresents conditions better than average. The

@

<G

performance rate on grazimg as it affects the forest is more likaly
to represent typical @@nditi@ns since the evidence used may have daied
from previ©us seasons (Appendix.B)q

Practices in f@ncingé range improvement and rate of forest range

use were imcluded as components of grazing control (Plate VIIL) sinc

Py

they are major influences on the effect of grazing on the forest.
Ownerships were included'as being fenced if the forest arsa was sur-
rounded by fence, either separat@ly or inclosed with non-forest areas.
Many ownerships so included needed additiomal fencing for effective
grazing control., Other!fgréSt range improvement practices reported
_included hardwood brush control by 16 percent of the oWners, range
improvement by seeding or rotation grazing (or bothk) by 13 percent, and
water development by three‘p@rcent of the owners.

Another imp@rtantvasp@ct df forest range use was foumd tc be the
practice of leasing foreét'land for grazing. About eight percent of the
owners had leased-in fenced timber land for grazing. About 14 percent
had leased-out at 1east>part of their forest range, Leasing arrange-
ments varied, and in some cases were writtem. They usually included

reservations concerning timber use. Cash leases ranged from seventy-five



cents to two dollars per:acre on an annual basis. Some ownerships were
leased for grazing im exchamge for fire pretection, overseeing property,

or fencing by the lessee.
Timber-Livestock Joint Production Practices

The study has n@t.peﬁmitt@d detailed analysis of joint preoduction

- relationships, sin@e‘thg inspection observations did not include any
determination of the silviculturally bemeficial effects of grazing, nor
any collection of data amenable to ecomomic evaluation of either harmful
or beneficial effects. The net ecomomic effects of forest grazing were
found too difficult to mgasure in the present state of knowledge and

techniques. Nevertheless, the revealad relationships of forest ramge

‘rates to their effects on timber stand and site and to gquality of

ta

=
£

management (Platel¥) indicate thet the previcusly describad conditions

. Texes. The relation-

[xd

of joint production d@vfrgquéntly exist in Eas
shipe presented in Pl&tejﬁiweté found to be highly significamt, These

- results show that<degreé_§f-f@rest range use 1s closely related to
quality of timber managament,fand that the physically harmful effects

bf grazing are propbrti@ﬁal td‘the degree of ramge use. Light to moderate
fates of grazing resultediin practically no adverse effects. Even in the
case of heavy use rates,,@hly a light degree of injury was observed to be
the situation on more ;hanMOne half of the ownerships.

Complementary, Supplementary and Competitive Conditions

Complementarity of grazing to timber production exists; for
example, on pine-hardwood forest areas having an accumulation of; or a

tendency to accumulate inflammable undesirable undergrowth amd duff.
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Plate IX Forest Range Use Rates in Relation to Quality of Timber
Management and Degree of Injury to the Forest

Forest Range Use

None to
Light Moderate Heavy
Fair to
Excellent
Quality of '
Timber Managemen®
Poor to
Very Poor
N\Good 0
\ Excellent
None
Degree of Injury
To the Forest
Light to
Heavy

Medium to Heavy

Percent of Ownerships: 22 Al 37



ot production,
Algo, livestock activity is bemeficial in working pime seeds dowm to
mineral soil; and im controlling hardwoods by browsing.

A supplementary relation of forest grazing te timber production is

apparently much less frequent than complementary or competitive situations

in the area. This appears true even in imfited ¢
W

capital restriction. Such a velatiouship muast

grazing would have no beneficial effect, a8 may bs
existing grazing season and stocking rates accompiish fully
benefits; butl a longer period ovr higher rate of stocking of livestock
could be instituted without harmful effects to timber productivity,

Supplementary conditions appear likely to be very Limitsc

Heavy rates of gvazing arve likely to be com Eo timber ore=

duction, primarily because the detrimental effecis om the soll, seedlings

and small trees tend to decrease timbar cutpub.

Qe )y
aval;

show that heavy use rates under some conditioms may not be compeilitive,

Taking inte account the beneficigl effecis, it is quite pos

the heavy range use rates on some of the pine~hardwood aress svudi
were within the complementary remge with raspect to net effects om Limber
production,

Joint Effects of Individual Practices

It is apparent that individual practices need to be weighed in
terms of these relationships. To the extent that they exist and that
it is economically feasible to do so, use should be made of complanman-

tary relatiomships., Range improvement practices which are likely to



be complementary to timber production are hardwocd brush conmtrol, water
development and fencing, Hardwood control practices for range improve-
ment can also release pine reporduction, Development ¢f water reservoirs
for livestock would be complementary to timber production to tha estent
that water would be provided for fire-fighting., Fencing can be comple
i

mentary in the distribution of grazing, centrol ¢f stocl rabes 4n

® o

in protecting the forest frem theft or injuricus traspass,

fencing was not always found to lead Co hsi

actually resulted in conditions competitive to timber production

some ownerships. This was observed to be squently trus on emall

]

woodlots, where there is & tendency to comfinme tue many livestock on

small fenced areas, or to use fenced woodlols boldings or

areas for livestock. In such cases, over-grgzing was observed to be

more severe than ordinarily would be found under unfenced open ¥

BRe
conditions. Probably because of this sitwation, the practice of fencing

as determined on the ownerships was found to hsve ne statistically

significant relation to quality of timber manggenent,

With regard te the effect of timber preduction ¢a 1i

duction on the same gcreage, it is always competit:

o

sense that any forest overstory will compete with fLorage

light and meoisture, However, on acreages committed Lo LI
tion, with the objective of combining livestock and timber produciion
activities;, certain timber stand improvement practices can be Cewpo-

rarily complementary to forage production. Thinning cpsrations and

hardwood control tend to open the stand and ma light and

moisture gvailable to the understory vegetation. Meoasures to protect



the forest from fire also protect the forest rangs. Seeded and grazed
fire-breaks protect the forest and ramge amd also provide additional

forage (28). Prescribed burning improved the timber stand and also is

£
14

likely to improve the range by lowering the browse, reducing the comp
tition for moisture and nutrients and thereby increasing the growth of

palatable grasses.

Existing Apprecilution of Joint Relationships

The relationship between enterprises om an operating unitt

necessarily the result of the practices and resource uss rates applied

in each. The influence of forest range use on timber production is

a composite of several effects. Scme incidental injury to the

~stand is likely to result even under light grazing use, such as when

2

3

cattle occasionally bite off a secedling im the act ¢f grazing other

vegetation. However, the occurrxence of sume injury does not nece

mean that grazing must be curtailed or eliminated to maximize

to maximize timber production. The objective Iln manggemeant may best be
attained by sustaining a degree of detrimental effects from forest
grazing in order to obtain other desiragble effects which may be more

influential. For this reason, the frequency and range of complementary
5 q S i

relationships of forest grazing te timber production mey be greatsr on
East Texas forest lands than is oxdinarily suppused by foresters and
others whose interests are primarily in forestry and timber production.
The results presented in Plate IX and Table IV indicate that many
owners do recognize the existence ot these rvelationships and attempi to
make use of them in principle. Not oaly do most owners practice grazing

on their forest lands, but many believe grazing is beneficial to bizher



TABLE TV

OPINIONS OF OWNERS ON COMBINING TIMBER PRODUCTION
AND FOREST GRAZING

e e e A TG oo munsesuy
= e g e e e x

Opinion . Percent of Owners

Benefits of Grazing to Timber Production

Controls Hardwood Trees and Underbrush b
Reduces Fire Hazard 16
Improves Soil Fertility 5
No Benefits, or Harmful Effects Outweigh Benafits 20
No Opinion 26

Benefits of Forestry Practices to the Forast Range

Harvesting and Thinning Timber 25
Controlling Hardwoed Trees and Underbrush 35
Burning for Hardwood Comtrol 3
Pruning i
No Benefits @
No Opinion L8

Principal Problems in Combining Timber Production and Grazing
Forest Range Forage Insufficient or Mot Mutviticus;

Short Season of Cood Forage 14
Harmful Effects of Grazing on Timber Stand )
Hardwood Trees and Underbrush Hinder Grass FProduction &
Overgrazing; Control of Grazing 8
It Doesn't Pay L
Lack of Information 1
No Problems 2"
No Opinion; Not Aware of Problems 29

Means for Overcoming Problems
Control Grazing (Including Don't Overgraze; Graze Lightly:
Fence to Control Grazing; Deferred Grazing)
Don't Graze Seedling Areas
Clear Underbrush; Control Hardwoods
Thin Timber Stands
Don't QOvercut; Follow Advice of Forester
Clear Timber for More Open Areas; More Improved Pasture
Don't Combine Grazing and Timber PTOduCCLOH

O\ = = SN WA
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production, and a considerable number have given thought Lo establishing

the optimum use combination on their ownerships.

Other Practices and Activities of Owners

Other Timber Management Practices

ca

o]

In addition to the five essential practices described, other prac
tices applicable in East Texas include forest insect and disesse centrol
end crop tree pruning.

Insect control is of major importance im East Texas only in cases
involving cutbreaks, or measures to prevent eminent ocutbreaks. Some
endemic loss from insects occurs in East Texas forgsts, for which the
practicable measure would be salvage and control measures on individwal
trees. The only instances observed on the sample ownerships were fire
ant infestations on three ownerships.

In the present state of forestry, disease control is less impor-

tant than the fivé practices described as essential on small ownsrsh

An exception is in the case of need for prescribed burning te contvol
brown spot needle blight on lqngleaf pine seedlings, but no need of this
practice was observed on the sample ownerships. As in the case of
insect activity, there is endemic loss always oceurring from tree dis-
eases, but usually not of & nature Lo permit treatment except in salvage
cutting. The need for insect or disease control usually does not exist
to the extent of the practices considered to be essential. It was not
considered in rating management, except that any control of this nature

needed must have been performed to merit an excellent rating.
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Crop tree pruning is the practice of pruning only those trees in
a young stand which are likely to be the final crop trees on which
quality growth is desired. Although crop tree pruning may be profit-
able on some ownerships where the owner is certain of receiviﬁg a
premium for the extra quality produced; this does not appear to be

the situation on most small ownerships at the present time. Feor ihis

reason, and because pruning has only a wminor

it was not considered in rating management., No &

was observed on the sample ownerships. About 16 percent of the cwners
had done pruning, but these were usvally instances of pruning to improve
the appearance of trees, or to benefit grazing. In two instances Lhe
pruning was intended to improve ithe stand but consisted of pruaing of

all trees, a practice that is costly and less profitable than crop tree

pruning,

“Participation in Programsvgi Cooperaticn, Assistance and Education
The extent of participation of owners in programs of cooperalion,
assistance and education in the previous ten years is presented in
Plate . X.
The degree te which the Tree Farm movement can be expanded in
East Texas is indicated iﬁ thaﬁ more than one feurth of the owners
rated fair or better in‘ﬁanagement, yet only four percent of these
were Tree Farmers, It is Likely that most of the ownerships rating at
least fair in management would be eligible for registration as Tree
Farms.
The proportion of smali forest ownerships under cooperative

agreements with soil conservation districts is likely to be higher
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Plate X. Participation of Owners in Programs of Cooperation, Assistance
and Education

Part t Non-participation

Percent
of Owners

Tree Farm System Membership -

Soil Conservation Distriet Cooperator

Technical Assistance - -

Agricultural Stabilization and
Conservation Program Forestry Practices

Visited Demonstration Forest
(Or Other Well-managed Forest)

Received Information
on Forest Management
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than the 16 percent revealed by the study. This percentage represents
only those owners who reported an agreement and thus were probably cur-
rently active in cooperation. One-fourth of the owners received assis«i
tance from one or more agencies during the ten-year period.

A particularly low rate of participaﬁion was found Fo exist in
cost-share practices Iln cooperation with the Agricultural Stabilizatien
and Conservation program, An enumeration of the timbér stand improve-
ment practices completed and for which payments were received in 1954
revealed that only l40 owners had parcicipated in the ten sample counties,
Only three percent of cost-share payments on all practices in‘these coun-
ties were for forestry practices (planting gnd hardwood cbntroi), yet
the cost-share ratio was at least as favorable as on other conservation
practices. The proportions presented in Plate ig are in terms of all
sample ownerships. Most forest owners probably @buld include some
planting te advantage in their management, byt many ownerships do not
have the conditions which would make them eligible for hardwood control
practice payments. | |

Data was obtained by interview on ways in which owners had received
information on forest management practices. Radio was the most fre-
quently reported medium, followed by publications and movies. Most of
the owners reported receiving information thr@ugh‘at least one of the

media of exhibit; publication, moving picture, radio and televisicon°
Relation of Institucional and Other Factors to Management

The degrees of influence by institutional, personal, economic,

financial and conceptual factors on quality of timber management are



63

presented in this section. The data are presented in graphic and tabular
form accompanied by a brief discussion of the highlights and some of the
details of the results which appear to indicate actions toward improve-
ment in management.

Programs of Cooperation, Assistance and Education

The results in Table V show that without exception there was a
close relation between the management quality of owners and their par-
ticipation in programs of cooperation, assistance and education which
inwolved direct contacts.

According to the criteria applied in this study, a particularly
high proportion of Tree Farmers and ASC program participants rated at
least good in timber management.

Owners received ﬁechnical assistance and information on timber
management by direct contacts with Soil Conservation Service tech-
nicians, the Texas Extension Service, foresters of the Texas Forest
Service and forest industries and forestry consultants. All of chese
activities and the demonstrative-type education resulting from observa-
tions of well-managed forest properiies were revealed as being effec-
tive in improving timber management. There waé no significant difference
between agencies in the results from providing technical assistance.

Owners reported receiving information on forest management prac-
tices in cther ways and frequencies as shown in Tablé VI. Chi-square
analysis indicated no significant difference among the media iﬁ influence
on timber management. In separate comparisons, a significant difference
was found only in that owners who had receiQed information by exhibit
and publication were indicated to be generally better in quality of

management than those who had received no information.



TABLE V

PARTICIPATION OF OWNERS IN COOPERATIVE AND EDUCATIONAL PROGRAMS
IN REIATION TO QUALITY OF THEIR TIMBER MANAGEMENT

Participation
by Owmers

: Number b? Management Quality:

Totals

6l

Good to : Fair ° Poor to :
: Excellent: :Very Poor:

Number: Percent

Tree Farm System*
Member
Non-member

Soil Conservation District¥
Cooperator
Non-cooperator

Agricultural Stabilization
end Conservation Program®
Participator
Non-participator

Number of Sources from which
Assistance was Received

2 or more

1 .

None

Visit to Well-managed
Forest Property®
Public and Tree Farm
Tree Farm Only
Public Only
None

Totals by Management Class

(Applicable to Each Sub-table

Above)
Number of Owmers
Percent of Owners

8 2 3
26 L3 200
14 5 25
20 Lo 178

8 2 L
26 43 199
10 L i2

9 i1 25
15 30 166

3 3 5

T 3 16

2 5 12
22 3k 170
34 4s 203
12 16 T2

13
269

Ll
238

14
268

26
ks
211

il
26
19
226

282
100

4
96

16
8k

O~ &

;OO

¥Relation between participation and management quality significant
by chi-square test (@ < .05).



65

TABLE VI

RELATION OF MEDIA OF INFORMATION TO QUALITY OF TIMBER MANAGEMENT

Media by Which :Number by Management Quality: Totals
Owners Received Forest Good to : Fair $ FOOT LO &\ ter : Percent
Management Information Excellent; : Vexry Poor: :

Media -
Exhibit 9 10 27 L6 16
Publication 17 17 55 89 R
Movie 14 15 o) 78 28
Radio 13 20 69 102 36
Television 8 11 53 T2 26

Number of Media

. % or more 12 14 41 67 24
1 or more 13 15 79 107 28
None 9 6 8 - 108 28

Totals by Management Class 34 L5 203 282 100

Percent by Management Class 12 16 T2 100

The sample distribution o
Table VII shows relatively mor
the population data (Table I)
This difference, which a chi-s
cant, probably resulted from a
between the sample countries a

ity of duplication in the enu

f ownership numbers by size class in

e larger ownerships than is indicated by
which was obtained from county tax rolls.
quare enalysis indicated to be signifi-
difference in size class distribution

nd the entire study area, or the possibil-

meration of multiple-tract ownerships

from county tax rolls, or from both factors. To the extent that the

first case existed, the relati
ownership are less less likely
area. However, in view of all
described, it is believed that

the East Texas small ownership

onships presented relating to size of
to be representative of the entire study
relevant factors including those previously
the results are generally indicative of

situvation.



OWNERSHIP FEATURES IN RELATION TO QUALITY OF MANAGEMENT

Ownership Features

TABLE VII

Good to :

Fair

:Number by Management Quality:

: Poor to :

Totals

66

Number: Percent

Excellent: s Very Poor:

Size of Ownership (Acres) o »
21-320 20 - 31 157 208 T4
221 or more 14 1h L6 Th o 26

Size of Forested A@reage*

3-80 17 22 131 170 60
81-320 9 16 56 81 29
321 or more 8 7 16 31 11

Geographic Location
Northeast Texas 21 24 140 185 66
Southeast Texas 13 21 63 97 34

Number of Separate Tracts
1 ' ' 23 3k 164 22l 78
2=4 9 8 31 L3 17
5-10 2 1 L 7 3
11 or more 0 2 L 6 2

Maximum Distance Between
Tracts

1 Tract only 23 3l 164 221 T9
1-5 Miles L 5 23 32 11
6-10'Miles 4 2 5 11 L
11 or More 3 L 11 18 6

Totals by Management Class

(Applicable to Each Sub-table
Above)

Number of Ownerships 34 45 203 282
Percent of Ownerships 12 16 T2 100 100

*Significantly related to management quality by chi-square test

(@< .05).
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Results of previous research cited in Chapter II indicated that,
among broad forest acreage size classes over gll forest ownerships,
timber management was generally better on the larger forest ownerships.
The results of this study show that there is also a close relaticnship
between size of forested acreage and quality of management within the
small ownership group (Table VII). Most excellent cases were found
among forest ownerships of more than 320 acres. The proportion of
ownerships rating very pcor in management was progressively greater
in smaller size classes and included about éne half of forested units
of three to 20 acres,

It is likely that larger forested acreagés attract more manage-
ment attention from owners because of the greater potential returns
from given managerial effort. Also, it is probable that strongex
capital position, ability to make investments for future income, and
less need to liquidate for immediate income sre fectors more frequently
aesoclated with ownerships of larger forested screages., Other informa=-
tion obtained by interview revealed that many lmrge? forested acresges
are held by owmers occupied at least psrt time in non-agricultural
business or profession. Such owners have sources of regular income
other than from the land.

The productivity of timber stands on the éwﬁerships, in‘terms of
stocking or prospective stocking of desirable species, was found Lo be
closely related to the degree of management applied by the owner (Taﬁle
VIIT). Almost all ownerships which were fair or better in productiviﬁy
had some management practice applied im the previous ten years, while

almost all those poor to very poor in productivity had no management

~



TABLE VIILII

REIATION OF TIMBER RESOURCE FEATURES
TO QUALITY OF TIMBER MANAGEMENT

68

:Number by Management Quality

Totals -

Timber Resource Features "Good to : ., : Poor to :
Fair Number; Percent
: Excellent: : Very Poors
Productivity®
Good to Excellent 28 12 1 b1 1k
Fair 6 3L 36 7% 26
Poor te Very Poor O 2 166 168 &0
Major Forest Type* ;
Pine~hardwood 3L Ly 126 204 T2
Bottomland Hardwood 0 1 5 6 2
Upland Hardwood 0 0 T2 T2 26
Merchantable Value
(Dellars)¥
Less than 10 0 8 126 134 L&
10-500 4 13 62 79 28
510-1,000 6 b 9 19 - 7
1,010-5,000 16 12 L 2 11
5,010 or more 8 8 2 16 &
Totals by Management Clase
(Applicable to Each Sub-table
Above)
Number of Qwmerships 3k 45 203 262
Percent of Ownerships 12 16 T 100 8]

#Timber resource features significantly related to management

quality by chi-square test { < .05).
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practices applied. Thus it appears that owners usually do not believe
it profitable to apply practices where the timber is not currently pro-
ductive, and also that more productive stands soon result from good
management practices (Plate V).

The quality of timber management practiced by the owners was
found to be significantly related to the principal forest type on the
ownership as determined by the majority of the forested acreage (Table
VIII). Pine-hardwood was the major type on almost all of the ownerships
that racted fair or better in management. All ownerships on which the
major type was upland hardwood were poor to very poor in management and
also low in productivity, with the principal needed praccices consist-
ing of expensive interplanting and hardwood control to convert to pine
production. The general level of management was also relatively low
on the small number of ownerships on which the major type was bottom-
land hardwood. The management of bottomland hardwood timber may be no
more difficult or expensive than on pine-hardwoods of comparable produc-
tivity, but a major limiting factor exists in the longer period required
to grow the larger trees necessary for the high-value furniture and
veneer stock which economics indicate should be the objective in hard-
wood management. Upland hardwood as the major type was found to be more
frequent among the ownerships with smaller forested acreages.

The higher rate of performance of timber management on more
valuable timber stands (Table VIII) signifies the degree in which
present marketable value is an incentive to management, and that stands

under management have or soon acquire marketable value.
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Tenure Factors

The results show no real difference belween estates and non-estates
in quality of management practiced (Table IX). Management practices are
carried out on a considerable number cf estates, notwithstanding the
uncertainty of control and ownership common to Lhem,

Estates appear more numerous than the sample data indicate. The
reports on other phases of the project show that about one fifth of all
small ownerships are in estate status (3, 4).

Relatively more of the owners who acquired their land recently are
practicing timber management (Table IX)., It was also found that owmers
who acquired land recently are concentrated by occupation in busimess or
profession, or part-time non-farm business. Also, the intent te grow
timber as the major land use was more frequent among owners who zcquired
land during the previocus decadeo

Owners who acquired their land before 1930 can be considered an
aged group, yet a considerable proportion of them practiced timber man~
agement to &Cfair degree or better.

Method of acguisition was found not related to quality of timber
managenent .

Characteristics of Owners

No relation was found between age of owner and quality of timber
management (Table X)j. This is comtrary Lo a common assumption that,
since the time element is an obstacle to timber production, fewer aged
owners can be expected to practice Limber management. However, these
results are supported in that the intent teo grow timber as the major

land use was found to be at least as frequent among aged owners as
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TABLE IX

DEGREES OF INFLUENCE BY TENURE FACTORS
ON QUALITY OF TIMBER MANAGEMENT

L —_— === — —
:Number by Management Quality: Totals
Tenure Factors s Good to : Faie d Poor to b Darlcant
: Excellent: : Very Poor:
Estate Status
Estate 5 3 3 Lo 14
Non-estate 29 b2 171 242 86
Period of Acquisition*
1941-1955 16 26 T3 115 41
1931-1940 5 b L8 57 20
1930 and Before 13 15 82 110 39
Method of Acquisition
Purchase 26 38 151 215 76
Inheritance 7 5 50 62 22
Gift or Foreclosure 1 2 2 5 2
Timber Resource Tenure
Owner-operated 32 36 167 235 82
Manager-operated 1 6 14 21 8
Not operated 1 o 22 26 9
Totals by Management Class
(Applicable to Each Sub-table
Above)
Number of Ownerships 3L 4s 203 282
Percent of Ownerships 12 16 T2 100 100

*Significantly related to management quality by chi-square test
(@ < .05).



TABLE X

QUALITY OF TIMBER MANAGEMENT IN RELATION
TO CHARACTERISTICS OF OWNERS

T2

=
Number by Management Quality:

Totals

Characteristics of Owmers : Good to : ¢ Poor to :
. _Excellent: Fair Faty Poor:Numher:Percent
Age
23-40 3 T 20 30 11
21-50 5 9 38 52 18
51-60 13 11 56 80 28
61-T70 9 9 41 59 21
T1-9k 4 9 48 61 22
Chief Source of Income
Farming 14 16 84 114 41
Wages 5 11 33 49 17
Business or Profession 8 T 35 Lo 18
Income from Investments 3 L 11 18 6
Pensions or Social Security 3 6 31 Lo 14
Other 1 1 9 11 b4
Occupation
Farmer 10 15 T1 96 3l
Farmer-laborer 6 11 28 L5 16
Farmer and Other Business 8 6 30 Ly 16
Business or Profession 3 L 11 18 6
Wage Earner 1 1 8 10 L
Housewife 0 1 11 12 4
Retired Farmer L 6 %3 43 15
Other Retired 2 1 11 14 5
Sex
Male 30 39 158 227 80
Female n 6 4s 55 20
Race*
White 33 43 165 241 85
Negro 1 2 38 41 15
Totals by Management Class
(Applicsble to Each Sub-table
Above)
Number of Owners 3k 4s 203 282
Percent of Owners 12 16 T2 100 100

*significantly related to management quality by chi-square test

(@< .05).



among younger owners (1k4). Although physical disability and the long
waiting period for returns undoubtedly seriously limit the practice of
timber management by many aged owners, it is evident that there are
other compensating factors. It is probable that many older owners find
timber growing to be a suitable land use and have had the experience of
seeing growth results and dependable recurrent harvests of timber.

Some owners in the sample believed their timber to be a desirable estate
to leave their children,

About four fifths of the owners were at least partly occupied in
agricultural enterprises, or were retired from farming. This agri-
cultural group owned about three fourths of the forested acreage, and it
was made up largely of rural residents living on or within a few miles
of their land. The results revealed that, in contrast, the less numerous
owners in non-farm business or profession or retired from such occupa-
tions generally held larger, more productive forested acreages, and they
resided in town away from their land (14).

Race was the only owner characteristic found significantly related
to quality of timber management. The quality of management of Negro
owners was found to be generally lower than that of other owners (Table
X). This was probably due to the relatively small size and low produc-
tivity of ctheir forested acreages, and to financial problems.

Residence Factors

No significant difference in quality of menagement practiced was
found actributable to rural or urban residence, or to distance of the
owner’s residence from his main or headquarcers tract (Table XI). How=-

ever, urban residents and owners living considerable distances from but
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TABLE XI

QUALITY OF TIMBER MANAGEMENT IN RELATION
TO OWNER RESIDENCE FACTORS

:Number by Management Quality: Totals
Ovner Residence Factors : Good to : Poor to :

: Excellent: Faky : Very Poor:Number:Percent

Rural Versus Urban Residence

Rural 29 34 155 218 17

Urban _5 11 _48 6t _23
Totals 3l L5 203 282 100
Residence Versus Non=-residence

Resident 34 4s 203 282 80

Non-resident 5 9 _59 el _20
Totals 37 54 262 353 100
Distance from Land

On Land 24 32 138 194 69

1-10 Miles 6 T 38 51 18

11-25 " 6 27 13
Totals 34 s 203 282 100

within 25 miles of their land were found cto have relatively large
forested acreages and more frequent major intent in growing timber, as
compared to rural residents and owners living on or near their land (14).
The more frequent interest among these owners in growing timber was
probably due to the limitation of many of them to an extensive type of
land management, to less frequent interest in farming as a means of way
cf living, and to a relatively high proportion of forested acreage con
their ownerships. However, it appears likely that many of them would
be seriously limited in ability or facility to apply desired or needed
practices. For apparent reasons including convenience and greater
supervision possible, rural residents (most of whom were found tc live

cn their land) are potentially more able to carry out practices. Many
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rural residents were found to have a secondary intent to grow timber;
this was particularly true of those who were interested mainly in range
or pasture use,

A comparison of quality of timber management was also made between
the owners interviewed (defined as residents) and those who lived too
far away for interview (non-residents). Some of the non-residents lived
hundreds of miles away, and almost all lived outside the counties where
their land was located. No statistically significant difference was
revealed in quality of timber management between residents and non-
residents. Information obtained by mailed questionnaire from a group
of non-resident owners revealed that many of them were interested in
managing their ownerships for timber production,

It is apparent that, while residence factors result in general
differences in management interests and problems, the net effects of
these factors tend to result in a state of timber management much the

same among the owner groups discussed.

The concepts held by owners of what constitutes good management on
their ownerships were found to be generally on a much lower level than
management standards used in the ratings., More than one half of the
cwners who believed their management to be good to excellent were fcund
to be poor managers by the standards of the study (Table XII). The wide
variastion in concepts indicates that many owners do not know what are
good management practices, or else .hat there are no prevalent standards

in the viewpoints of owners.



TABLE XII

QUALITY OF TIMBER MANAGEMENT OF OWNERS IN REIATION TO THEIR
CONCEPTS OF MANAGEMENT AND INTENT IN IAND USE

:Number by Management Quality:

Totals

Managemenk Concepts

and Intent Eigg?lzgt; :V§g§ergr;Numberv: Percent
Owner®s Appraisal of
His Management
Good to Excellent 15 18 39 72 25
Fair 13 18 70 . 101 36
Poor to Very Poor 4 8 87 99 35
No Estimate 2 1 T 10 i
Opinion of Woods Burning
Should Burn Annuszlly 2 7 36 s 16
Burn Less Frequently
Than Annually 6 10 27 43 15
Should Not Burn 25 27 137 189 67
No Opinion 1 1 3 5 2
Major Intent in Land Use
Crops and Pasture 6 8 63 7 27
Timber Production 6 12 26 L 16
Range or Pasture 17 18 68 103 37
Residence 2 4 31 37 13
Other 3 3 15 21 7
Major Obstacles to
Timber Management
Economic Problems 15 17 92 124 bl
Lack of Interest L 9 4o 53 18
Disability 3 3 24 30 11
Risk of Loss from Fire
or Theft, or Both 5 T 13 25 9
Lack of Information 1 0 10 11 4
Other 2 1 14 17 6
None 4 8 10 22 8
Totals by Management Class
(Applicable to Each Sub-table
Above)
Number of Owners 3L 45 203 282
Percent of Owners 12 16 T2 100 100

¥Related significantly to management quality by chi-square test

(@< .05).
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It was also found by interviewing the cwners that Lk percent were
aware of only one of the essential practices as being good management,
and only one third considered two or more of the essential practices
to represent good management. The concepts of owners as to what actually
is involved in silvicultural cuttings, fire control and hardwbod control
appears in many cases Lo be considerably different from the silvicul-
Eurally desirable practice.

Opinions were also obtained from the owners on the condition or
productivity of their timber. In most instances, the owner's opinion
of his management was clesely correlated to his estimate of the preoduc-
tivity of his timber,

Expressions of opinion were obtained frem the owners on the prac-
tice of unconirolled woods burning, or wild-fire. Only & small proper-
tion believed the woods should be burned every year. Several of the
owners made the gualification that burning conditions resulting from
continuous fire protection have made burning 8 more harmful and unwise
practice than formerly.

The differences in opinion were found not related to gquality of
timber management ¢of the owners.

Ore third of the owners believed that burning could have bensfi-
cial effects, including range improvement, hardwood and brush contrel,
reduction of fire hazard, killing insect pests, and others.

The cpinions of owners on the status of fire protection was also
requested. Seventy-eight percent of them believed that protection as
provided in emergencies by the state and communilty organizations was

satisfactory. Major reasons given by the remaining owners for



dissatisfaction were lack of availability of mobile equipment, not encugh
rural organization in fire-fighting, and too limited extent of protection,
area-wise, provided by the Texas Forest Service. .

The objectives of owners in holding and managing land were deter-
mined by asking each sample owmer to state his major intent in managing
his land, at the time of acquisition and alsc at the present. Some
important changes in intent have taken place, particularly ifrom crop
farming to other use. The greatest shifts in management intent and im
actual use of land have been into range and pasture use, growing timber
end residential use (1l4). Only about five percent had timber production
as their original intent, but about 16 percent have the major present
intent of growing timber. A chi-square test involving all of the 282
sample owners did not reveal a close relationship between major intent
in land use and quality of management (Table XII)QV However, a signifi-
cant difference was indicated by an analysis which included only the
principal groups by intent, excluding the owners in the "Other" classi-
fication. The greatest differences in quality of timber management
were found betﬁeen owners whose major intent was in growing timber, and
those whese intent was mainly in crop and pgsture or residence use,

Owners who intended to grow timber as their major use and those
whose major intent was in range or pasture use were not greatly dif-
ferent in quality of timber management practiced. Many owners with
major intent in range or pasture use were found to consider timber grow-
ing as a secondary intent. The major intent of about one half of the
owners with excellent timber management ratings was found to be in ramge

or pasture use,



19

About one third of the owners who intended to grow timber and of
those whose major intent was in range or pasture use had received assist-
ance in timber management practices, as compared to less than one fifth
of owners with other major intent. The participation in timber manage-
ment assistance programs by owners whose major intent was found to be
in range or pasture use was probably due to an appreciation of the bene-
fits of hardwood control to both grazing and timber improvement.

Only about one tenth of the agricultural group of owners previously
described intended to grow timber as their major land use. Relatively
more of the owners occupied in non-farm business or profession or retired
from non-farm occupation intended to grow timber (1k4).

An expression was obtained from each owner interviewed of what he
considered to be the major and secondary obstacles to timber management
on his ownership. A chi-square analysis involving all groups by major
obstacles did not reveal significant differences in quality of management
associated with differences in obstacles. However, the analysis indicated
there were significant differences in quality of management between groups
by obstacles, as in the case of the generally lower degree of management
practiced by owners who considered their principel obstacle to be lack of
information, as compared to those who believed they had no obstacles, or
considered fire to be Che main obstacle.

In view of the general aged characteristic of the owners and that
about one fifth of them were found to be women owners, it is notable
that only 11 percent considered physical disability to be their msjor

obstacle.
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The most frequently expressed obstacles were those of economic
nature. These limitations were expressed by U4 percent of the owmers
as their major obstacles, and as secondary obstacles by numerous others.
Such problems are likely to be particularly difficult, and are indicated
to be major deterrents to timber management among small ownerships., Yet
the owners who expressed these problems as their major obstacles were
about median in terms of performance in management, Specific economic
and financial obstacles expressed included long-term nature of timber
production, infrequent returns, the long period before the first income
from improvement practices, more profitable return to the owner‘s time
in other endeavors, lack of funds, immediate need for income and lack
of profit in timber production.

Expressed obstacles classed as "Other" included poor marketing
conditions and cutting practices of buyers, problems with divided
interests in estate management, the hardwood control problem, and
scarcity of suitable laber.

Difficulty was experienced in obtaining meauningful statements of
obstacles or problems fron nine percent of the owners. Most of these
(m2inly the owners of this group who were poor to very poor in quality
of timber management practiced) stated they did not know. It was ap-
parent in these instances that they had such little interest in timber
management or had given such little thought to it previously that they
were unable to intelligibly state the proiklems involved. A few of the
owners had difficulty in expressing themselves generally, because of
age or other personal limitation, and obstacles were not determined

for some of them.



CHAPTER V
INTERPRETATION OF RESULIS

The basis for management of a timber stand is decision by the owner,
which he must make in thé light of his knowledge of the alternatives in
resource management and use, understanding of the limitations and advan-
tages involved, and under the influences of the problems he faces. There-
fore, efforts to improve timber managemenc and productivity on small
forest ownerships must necessarily be directly concerned with the problems
and concepts of owners, and the ways‘and means for overcoming their prob-
lems by research, extension and policy actions. Presented below are the
aéti@n needs as they are indicated by the revealed obstacles, relation-
ships, influences, practice performance rates and other relevant factors

concerning small forest ownerships and their man&gementa
Research Needs

The results show that to meet most problems, research is the prin-
¢cipal or else the initial action needed. Such problems are discussed
first in relatiom to research needs. Related extension and policy action
needs are pbinted out where pertinent in comnectiom with research, and
later summarized separately. Research needs are presented as follows
in terms of the revealed obstacles or problems and the indicated roles

research should play in their solutiom.

81
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Probléms in Timber Production Econmomics

Economic problems were by far the most frequent obstacles expressed
by the owners. Problems in timber production econpmics, as distinguished
from problems arisingAfrom lack of Capital, m@y be‘gr©uped into two prin-
cipal types: (1) those where timber production is likely to bé profite-
able, in which case there‘are questions involving’eeonomic‘analysis of
felative.advantagesvand disadvantages in time and income between land
uSe and'management practice alternatives; and (2) instances whére there
is not likely to be an adequaﬁe fetuin to theléwner'for impfo@ement prac-
tices in the present state of techﬁol@gy and castée The prinéipal action
need on these problems is research in order t@tbetter understand the
probabilitybof reﬁﬁfns under the various alternatives iniuse, use rates
and practices, to bétter recognizevareas bn which tﬁmbér'managemémt
practices are likely to be profitable, and.to find'economic means for
production on forest owneréhips.which are presently marginal or sub-
marginal forbtimber production. Some of thé specific management pfoE%
lems of economic naturé are discussed below., | |

.Problems of o@ners in cutting practice are to a large e.xt;ent:.‘ﬁ:i.,na,ry=
cial in nature becaﬁse of the need for income and operating funds from
other sources When cﬁtting is postponed for incre@sed_income in the..
future, However, economic questions of the first type described above
exist inbchoice of the nature and timing of cuttings as they pertain to
rotation age, alternatives in technical systems of ﬁimber'management and
means for regeneréti@nn It was pbinted out inrthe-@revious éhaptef thaﬁ
occupational limitations‘and the actgal practices of owners indicate

even-aged management to be most suited to the small ownerships. However,
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there are variables including prices, products, species; growth and volume
characteristics, management facilities of cwners and their opportunities
and need for labor income from their timber which gffect such decisicons
and which are likely to differ considergbly among owmers or ownerships.

It is apparent that sound decisioms in cutting practice are complex and
dependent oun applying economic angalysis to each pwnefshipg Résear@h is
needed to provide more complete economic information and to develop‘anaﬁy;«

ical procadures betier suited to small ownevships.

o

An sdditional problem related to the cutting practices of owners
and the economics of timber production exists in the prevalent timber
marketing procedures in East Texas. The timber measuring, harvesting and
selling procedures as gemerally practiced on small @wnerships are much
inferieor in marketing advantage to those of pr@ducers in emnterprises
which compete with timber péodu@ti@n in land use. This problem is dis-
cussed later in relation to need for information and assistance in manage-
ment, and to its effect om thé interest of owners im timber prodection.

The principal problems in hardwood contrel may be classed into the
two economic situations previously described. The first may include
pine-hardwood stand conditioms which need elimination of a hardwood over-
story to release suppressed young pimes, or & hardwood understory to
permit development of pine reproducticn. The limited economic dats avail-
able and the experience o¢f timber manég@fs indicate that hardwood con-
trol practices on such stamnds are usually profitable; yet; only a few
owners have applied hardwood control practices. 4s in the case of cute-
ting practice, research and extension education in the economics of prac-
tices appear to be basic needs;, along with research for less costly, more

efficient techniques for more profitable production.
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The seq@nd type of hardwood control problem of an economic nature
includes principally the upland hardwood stand conditions where cull
hardwood trees or brush need removal in conjunction with planting. On
such unproductive areas where stand improvement measures would be costly
and of questionable profitebility to the owner, education would have
little result., The basic problem here is one of overcoming or reducingﬂ
supersession costs. As pointed out in Chapter II, there may be some
basis for allocation of at least some cost-share paymencs to investment-
type costs of this nature. However, in view of the magnitude of the
problem, the high cost of the practices and limited cest-share funds,
it is likely that the basic econcmics of costs and benefits of various
alternatives may dictate the principal action to be research for better
methods of assuring survival of plantings or seedings and less costly
means of hardwocd control.

Forest grazing is almost universally practiced in East Texas and
many in the area depend on income from livestock production. Ecomomic
problems in the jeint production of timber amd livestock are major fac-
tors in the management of small Eazt Texas forest ownerships. Timber
production is a long-term activity. This also 1s true c¢f the mansgement
of the forest range resource, and of the beef production enterprise to
8 lesser degree. TFor these reasons, long-term ecological and econemic
effects or results must be considered in joint preduction. Because of
the necessity for long-term considerations; the wide variation in condi-
tions existing on East Texas forest lands, and the almost total lack of
factual knowledge of the complex range of joint production relatiomships,

there is much that is indeterminate in estimating true relations and for



making management decisions on East Texasvforest ownerships for optimum
returns commensurate with maintenance of the resources,

There is, therefore, much need for investigation of the ecological
directly related economic aspects of joint preduction of timber and live-
stock on small East Texas forest ownerships, The long-term aspects make
research of this nature difficult to finance and perform, but they alse
argue for the high priority for planning and initiation of collection of
data,

An aspect of joint preduction or multiple-use not considered in this
study is in the use of forest land for wild-life and recreational values.
These uses of forest land are increasing. The leasing of private lands
for hunting is an appreciable source of income for landowners in some
areas of Texas., Research in joint production on forest land should

duly consider these uses,

Finsncial Problems

| In gddition to the expressed obstacles; the need for relatively long-
term financial arrangements is indicated by the low rates of performance
in the essential practices of silvicultural cuttings, hardwood control
and interplanting. To postpone cutting, or tc leave uncut a part of the
merchantable volume as growing stock or seed trees, necessarily involves
8 decision for long-term production and f@regoing,presemt income in favor
of greater income in the future. This appareﬁtly is beyond the financial
capability or credit facility of many owners; the immediate need for
money was found te be the most frequent reason for decision by owmers
to sell timber. 1In the cése cf hardwood contrel, actual returns can

result only through years of additional growth on young stands. The
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same is true of any planting practice, Most small owners thus have a
serious and unprbvided néed for financing to tide them over such waiﬁu
ing periods. The results indicate that this is a major cause, if not
the principal one, for the‘generally lower level of timber management
on small ownerships as compared to that of larger corporate owneréhips
and others cf medium and large size which can be éxpected to be more
favorably situated financially.

There has been little or no attempt by credif sources to develop
and apply loan arrangements specifically designed for timber production
on small ownerships., Loans for agricultural pr@duction'are available
from federal land banks, cooperative credit associations, state banks
and other private sources, but they are tailored to relatively short-
term needs for production or for long-term acquisition needs. A m@j@f
problem in credit for timber production is the need for collateral, and
this is particularly true of forest ownerships which have no appreciable
amount of timber of currently merchantable value. Lenders have alter-
natives for making pioducti@n loans on enterprises having actual inven-
tory values or a much shorter term of production, such as on livestock
or crops which will mature or be ready for market within a few months of
time. To compete in the market for losans, many small forest owners
need sources of collateral in addition to éuxrently marketable timber.

A favorable feature of stand improvement by hardwood control or
interplanting, or a combination of these pra@ﬁi@asy is that the result-
ing increase in growth and productivity will add to the saleable value
of the forest land even though the timber itself may not yet be merchant-

able. A type of loan which takes inte acceount such increment in forest
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land value as well as any marketable timber values, and ties the timber
stand to the land while at the same time enabling the owner teo carry
out timber management with provisions for cutting and income, may be
suitable to many East Texas forest credit needs. However, the absence
of loans on small ownership timber production means that both lenders
and producers have no experience on which to arrange equitable loans.
The requisites and means for timber production leans which would be
widely acceptable to lenders and timber producers are subjects of much
importance and need investigation.,

Research appears to be the initial action need on the credit
problem. In addition toc investigation of loan requisites and means,
study is needed on the demand for and practicability of leans; the
extent Lo which they can be provided under existing institutiomns,
available capital and competition; the possible need for additionsl
aedit facilities; and the need for and feasibility of the insurance on
timber stands which is certain to be & requiremenﬁ for timber production
loans. The requirement of annual interest payments where returns are
less frequent than annual (the latter being & mejor expressed management
ocbstacle) is also likely to be a credit problem in need of investigation.

In the management of enterprises which are competitive with timber
production in land ﬁse, owners are accustomed to knowing with reasonable
accuracy the wvalues of current inventory, degree of risks, production
potentials and earning rates, and to having the reference of past exper-
ience and other information for making fairly reliable predictions of
future situations and probable returns. Until information of comparable

guality, completenéss and applicability is available for timber producticn
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on small ownerships, the desirable shifts into timber production are
likely to be slow, even where it may actually be most profitable or
most expedient for the management situation of the owners.

As compared to other land use enterprises, the relative disadvan-
tages in the timber marketing procedures of many small owners also
have an important bearing on the lack of interest in timber production.
There is an obvious need for the descriptive information on the market-
ing procedures as practiced in East Texas, which is to be reported
separately, and for such additional research and action as may be
indicated tc place small owners in a more equitable position in timber
marketing transactions. Improvement in the position of owners in this
respect is practically certain to have an apprecigble effect in increas-
ing interest in timber production.

Since livestock production is a major land use in the area, more
adequate knowledge of the complementary and supplementary relatiomships
In timber-livestock use combinations should be effective in inducing
more owners to product timber.

Research to provide more adequgte economic and technical knowledge
gnd to improve efficiency in timber production appears to be the princi-
pal current action need toward development of int’erest”and changes in
intent where timber production is the most profitable%uéq?or is most
expedient for the owner. For research to be effective, it must be com-
plemented by extension education and management facilities as subsequently
described. There is also need for certain policy-implementing research,

described in a later section.
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Extension Needs

The problems in extending educational and assistance programs in
forest management to owners involve mainly such personal factors as
knowledge, management intent, occupation and residence of owners, and
the numbers, features and size distribution of ownerships. Some
interpretations of the results in terms of needs in extension educa-
tion and the direction cf extension programs are as follows.

Limitations in Knowledge of Owners

Lack of information or knowledge of timber management was found
to be relatively minor as a major obstacle expressed by owners. How-
ever, there are other indications of the importance of lack of know-
ledge of timber management amcng small owners. Although most owners
had received information on some aspects of timber production and
revealed some knowledge of good management practices, the understanding
or standards of management of many of them were not adequate. The
@omparison of owners'® oplnicns of their own management to actual qual-
ity of management as rated by the index revealed that their practices
were frequently not as desirable silviculturally as they believed, or
else they were not aware of all needed practices.

Most owners were found to have no accurate knowledge of the value
and volume of timber products on their lamd, and practiced marketing
on the stump in lump sum, untallied sales without reasonably accurate
prior estimates of standing volume. WNonetheless, only a very few
owners expressed marketing problems as major obstacles. Most owners

apparently visualize their marketing procedures as customs that



S0

necessarily'go with selling‘timber, rather than as inﬁolviﬁg limitations
that can be overcome, There appears to be an unfulfilled need among
owners for knowledge of better marketing procedures, econbﬁics of the
marketing process and relation of.point‘of'sale énd forest labor income
to maximization of returns.

A reaéonably good knowledgé'@f'che means. of producﬁiph,‘ambunts
and value of producﬁs, and_equitable mafke;ing'praCtiées-is surely
fundamental to good economiC'décisioné”in timbéf managemeht; Yet, this
stﬁdy has demonstrated great gaps in sﬁéhbknowlgdge amgﬁg owners. It is
therefore indicated that lack of knowledge is d muchfgreater cbstacle
than owners themselves realizeuv |

Limitations in Basic Knowledge

Not only is there a wide disparity betwéen.the knowlédge of ownérs
and the available store of cechﬁical and economic knowledge in timber
management, but the previdus discussion in this chapter has poiﬁted out
what is probably an even greater limitation in the comparison of our
present state of knowiedge to the problems owners must face in attempt-
ing to make geood decisions cpward obtaining optimum returns along with
maintenance of resource productivity. Actions are therefore clearly
required in the research as described and the development of more ade~
quate extension of knowledge to timber producers. _Aé'pgrt of both
research and extension, tﬁete appears to be_much need for_ééonomic
analyses of timber pfoduction_opportnnities and poténtials, Such
analyses should take into account all of the economic faptors and timber
conditions,wiﬁh which.smali owners are faced in manageﬁeﬁt_decisi@ns,

and should result in guides to economic.analysis directly applicable to
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the extent of production knowledge available to the conditions on small
East Texas forest cwnerships. As production data become more adequate
and management more advanced, there is likely to be need for refinement
of analyses and application of such procedures as management service.

Extension Education Needs

To the extent that lack of good practices and interest in timber
production is due to unawareness, misconceptions, or lack of understand-
ing of known techniques and economics of good management practices, edu-
cation is the means needed for improvement. Great improvement has been
made in the ideas of owners concerning uncontrolled burning. These
improvements are significant in showing what can be achieved in remov-
ing misunderstanding and ignorance of practices through well-organized
and sustained effort., They also indicate that in the future the program
of education in fire protection may need relatively less emphasis., In
comparison, the relatively poor status of practices in silvicultural
cuttings, hardwood control and interplanting indicgtes the need for
greater effort in education in these practices.,

It is apparent that a2 major need exists for development of demon-
stration ownerships for educational purposes. Such demanstrations should
be of a leong-run nature, showing management practices on typical problem
conditions, and especially with provision of information and maintenance
of records on costs and returns of practices.

Personal Factors

FProm the standpoint of reaching major groups of owners with similar

interests, occupations, concepts and practical ability and knowledge, the
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design and long-range direction of improvement programs should be aimed
at the previously described agricultural group of .owners.,

The problem involved in reaching non-residents, and the different
problems which face them as compared to residents are likely to require
special effort 1f improvement is to be accomplished in their management.,

Of the other personal factors investigated, none appeared impor-
tant enough to warrant emphasis in actiomns or programs. However, even
the lack of significant influences as in the case of the relation of
age to intenkt and guality of management, is important in showing that
owners with such characteristics should not be considered as unlikely
timber managers. It is encouraging that some owners within almost all
the various groups investigated have been able to cope with their prob-
lems and practice a substantial degree of timber management.

Ownership Features and Size Distribution

The dominant problem in terms of numbers of owners, greatest poten-
tial for forest imprevement, and low status of management and productiwvity

lies in the smaller size groups of ownerships. Forvested or partly for-

ested cwnerships of 21 te 320 scres in wize, including more than 56,500
held by residents, mzy be considered as representative of tie problem.

Ownerships of this size held by residents make up about 93 percent of
small forested or partly forested ownerships of residents; and include
about 62 percent of total land and more than half ¢f the forest land in
them. In addition, the previcus reports on ownership show that there are
about 10,500 small ownerships held by non-residents, Almost all of these
are at least partly forested. These are indications that to obtain wide-

spread applicaticen of good management practices, to benefit many owners
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and also te obtain the greatest forest improvement in the long rum, owner=
ships of this size group should receive major emphasis in designing or
directing actions to improve forest management.

This does not mean that large ownerships should be disregarded as
unimportant, but that the problem they present is much smaller. It may
be practical to identify and work with ﬁany of them on an individual
basis. Concentration of effort toward owners with larger, more produc-
tive forested acreages and desirable forest types would probably result

in the greatest immediate improvement in management and forest productivity.
Policy Needs

Major concerns of policy are in the direction of efforts and allo-
cation to obtain the maximum improvement in timber management and produc-
ﬁivity.with given amounts of funds. Policy problems indicated by the
study may be stated generally as: {1) possible differences between indi-
viduals and society in desires or aims in forest resource management, and
the consequent question of advisability or economic soundness of public
investment in timber stand improvement practices which owners do not
ordinarily find profitable; and (2) needs for continuance, re-orientation
or institution of indicated gction needs which are in line with what may

3

be described as the traditicnal’ land-grant policy of obtaining and pro-

viding land owners with research; technological improvements, econcmic

and technical information and assistance in management organization and
facilities needed for more profitable, mere efficient practices in

production.,
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Knowledge of relative costs and benefits of programs and actions
is necessary for making optimum approximations in allocation of funds,
priority in time, and orientation of activities toward obtaining max~
imum benefits in improvement. This study has shown differences in
effectiveness of some programs, but no definite or specific informétion
is available on relative permanence of effects, or on costs of programs
and actions in terms of effects. These deficiencies in knowledge and
the problem of cocrdination among the several organizations involved
make the performance and application of such approximations eXEremely
difficult, if not impracticable, in the existing situation. There
appears to be a major need for policy-implementing research in this
regpeckt,

Premises

Only & genersgl approach to such approximations can be made, and to
this end the following considerations appest helpfuli' (1) programs of
education in econcmics and techniques of practices and technical assis-
tance in practices have been found effective, but they can be so only to
the extent of the knowledge available, and to removing management prob-
lems associated with lack of information and know-how; (2) present cost-
share payments applied to costs operational in nature {hardwood centrol
on potentially productive stands) are likely to be profitable to owners
even in the absence of payments, and, as such, they Are aimed at counter-
acting lack of knowledge or else the more fundamental causes for poor
management; {3) basic limitatioms, education and technical assistance
can be substituted effectively for the present type of cost-share pro-

%

gram; and)/a) the.more basic problems of most owners and for most of the
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forest acreage are the cbstacles of financing, lack of management facility
or ability to carry out profitable practices, and actual unprofitability
of practices within the planning pericd of the owner. .Eresent programs
do not attack these basic problems; other than in limited technical
research to discover more efficien; and less ﬁostly pfacticesa

In situati@ns where the supersession costs make change in use to
timber produéti@n (¢x to a pr@du@tivé level of the timber) unprofitable
within the planning pericd of the owner and the present #tate of the
arts, an incentive payment in the form of an investment by soéiety
apparently would be the only feasible m@éns for improvement in the short-
run. Public investments of this nature would likely be permanent in
effect; since they would enable owners to reach a more preductive and
profitable plane of resource management. |

The Forest Service, U. S. Department of Agriculture, has recently
concluded that actions of this nature are needéd; i,e., if future genera-
tions are to enjoy the use of timber produ@ts‘at the same relative abuﬁw
dance and prices as at. the present, we must ".,.achieve within the next
few years a degree @f:foreétry on all commercial f@test land ;oughly
equivalent to that which is practiced today @h thé better managed lands”
(16}, However, this has not been accepted as a basis for these inter-
pretations due to reasons outlined below and to considerations previously
stated in support of technical research as the basic need.

Two processes could result in inéreases in timber production over
and above what private owners are willing te produce in the present
state of téchnol@gy and prices: (1) develepment'ofi;elative scarci;y

in timber products through increased total demand with the expected
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increase in population, which will tend &o»stimﬁlate private investment
in timber production; or (2) investment by society in timber stahd
improvement practices not presently considered profitable by private
owners. Any judgment of these alternatives‘from the standpoint of
society or conservation needs should take into account‘thé-@pportunity
costs and treatment and administra&ive g@sts ofrche,lattér.alternatiVef
Opportunity cost would occur in theil@Sg in'timber>9roduction.éustained
by not allocating the required funds to other aiterha&ives in_actions
needed (to researéh, for example); A@tuai treatﬁen; and’administréﬁive.
costs of what apparently w@uldbbe a relatively higth@$t pfogram would
have to be borne by the pe@pléj.through‘taxati@ﬁ, @hich also involves
administrativevcostso- Current ﬁati©na1 revenue @oﬁmitments and the
present course in g@vernment fiscal action makelit‘probable thaﬁ at
least part of suéh & pi@gram would be financed by dgficito 'ih ﬁhat
event, and with the relatively short timbe; pr@duction.period'in the
South, the costs and also the benefits of a pr@gf&m‘of ;his naturé'*
would be borne to a C@nsiderablg degrée by the same‘ggnerations. Te
the extent that this is true, the @@ﬂ@@@tvﬁh&t imveétmeﬁ¢ in @@nservaa
tion involves sacrifices for future gemerati@ns does not apply.

This question is therefore pertinent:; whiéh'Qf che'aitérnatives
will result in the most econ@mical-ingreasesbin tim@er'prodﬁction? In
other words, which will yeild the leést increase in cos# of_timber |
products in future consumption? Thisvéépears é@ be aﬁ'important'quesm.
tion on which the literatﬁre dbes noﬁ reﬁéal aﬁy investigation or anal-
ysis., Until more is known in this.reépectj’therebappgars no sbﬂnd Easis

for recommending high-cost gctions involving relatively ineffj_cienty
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high-cost practices which are, to a major extent, unpredictable in
results (as previcusly indicated), Such action would not come to grips
with the basic problem of reducing costs and increasing efficiency of
practices. Fortunately, a limiting feature of @he problem is that it
involves & renewable resource and therefore n@'@@mpliéating conserva-
tion problem of irrecoverable decrease in productivity.

Research _and Extemsion in Economics, Techniques and Marketing

Policy action is needed to orient and implement the research and
extension needs f@r development of interest and fo obtain performance
of practices indicated to Be‘pr@fitable te owners. These actions, as
previcusly described, include research to provide basic economic and
teéhnical information, improve marketing practices and reduce costs of
practices, provide extension education in the-@é@ﬁ@miCS and techniques
of practices, and provide technical assis@ance° Em@haéis in poliecy
action on practices should be in hardwwbd @@ntr@ly g@@d'cgtting practice
and regeneration.,

It is probable that the greatest short-run results in application
of hardwood contrel may‘com@ through greﬁﬁgr empha&is and encduragement
by local committees and groups in prrtieip@ti@n by owners in practices
approved under the ASC cost-share program. In addition to directly
increasing produectivity, participation should develmp‘interest in timber
production and serve to demonstrate good management practices. Under
the premisés set forth earlier, the latter effects appear as the prin-
cipal justifications for cost-share payments @n'©perationalbpfactices

of this nature. On that basis, the contribution of cost-share payments
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in comparison to program alternatives should be wiighed primarily in
terms of permagnent educational results.

Credit, Insurance and Protection

Considering the great importance of financial problems as obstacles
tc timber producers, it is apparent that there is a need to initiate
investigations on credit pelicy, and to follow Wi@h acﬁions based upon
the research results. The previously described recommendations of the
study by Resources for the Future, Inc., also appéar applicablé to
East Texas., -

In spite of.the improvement that has been accmﬁplishéd in fire pro-
tection, the risk of loss from fire and theft is an_importénc factor
affecting the interest of owners in practicing timber management° A
factor adding to risks is the high proportion of @wnefs whe do ﬁot
live on their land and therefore are limited in the protection they can
provide. Possible wmeans for @inimizing this obstacle are the,develbpment
of arrangements for delegation of supervision and protection, development
of forest insurance facilities, and broadening of eligibility and increas-
ing participation in fire cemtrol agreemeﬁtso Such. actions should facil-
itate development of érédita. Insﬁwance and fire é@ﬁtrol agréements are
likely to be essential to timber production loans.

Assistance gnd Fgcilities in Management

Many owners find that they &re limited in ability or facility ﬁo
apply timber management practices because of disability due to age or
other physical handicap, because they live some distance from their
land, or are limited by other activity in the time they cén give to

timber management. Problems alsc exist in ownership tenure situations.
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Women owners are likely to be limited in ability to practice timber
management.

The technicel assistance provided in the existing programs
generally is limited to instructions in practices, inspections of forest
acreages and recommendations on management, and providing other informa-
tion by personal contact. While these activities were found to be
effective, they do not provide the degree of assistance or facility
for management needed by many. Owners with obstacles indicated above
frequently need management arrangements whereby they can delegate
responsibilities for carrying out practices, making and supervising
sales, general supervision and protection and actual management deci-
sions, These needs are beyond the scope of activity by public pro-
grams, and can be provided only by private forestry organizations or
services or by the owners.

Effective facilities may include management cooperatives or other
associations of bﬁﬁérships for marketing or management, and management
services provided by consulting foresters. M&nagef-operation of forest
ownerships was found to be effective in the study area. Public agencies
can assist to the extent of deing research and providing advice on such
arrangements, and promotional and eduéational activities to encourage
them. An instance of possible need for investigation is in the case of
estate status and management. Estate ownership is frequent in East
Texas forest ownerships, and timber management is being practiced on
some of them. The predominance of aged owners indicated that the prob-
lem of estate management will increase and will need more attention.

Research and other activity to promote management centinuity in
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provisions of wills, estate settlement, and ownership transfers may
be effective. Consolidation of ownerships can contribute to greater
interest and better management, and it appears to be a trend which

should be encouraged and facilitated.
Summary and Priority of Program and Action Needs

As a further means to show needed actions in basic terms, they
can be identified as those which can be implemented by established
facilities or prograﬁs at present levels, and those requiring expan-
sion of programs or initiation of new actions. The recommended actions
of the latter nature are those aimed at remcving the basic causes for
lack of management, while the emphasis in present programs is almost
entirely against poor practices (or lack of practices) which are very
evident, yet only symptomatic of basic causes. For large degrees of
improvement, there appears an imperative need to initiate the actions
aimed at basic causes for lack of management.
Program and action needs are summarized as follows in general
order of present priority as indicated by the foregoing analysis:
(1) further research in the following problem areas:
(a) economics of land use, timber production and management alter-
natives;
(b) development of more successful and less costly practice tech-
niques, particularly to reduce supersession costs;
(c) requisites of timber production loans that would be accept-
able to both lenders and timber producers, and other research

on forest credit as previously described;
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(e)

(£)
(8)

(1)
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the need for and feasibility of insurance on timber stands
(corollary to credit research);

economics of joint production of timber, livestock and other
values of the forest, and corresponding research in ecology
for necessary basic knowledge;

marketing procedures and alternatives;

investigations of practical joint or delegated management and
marketing arrangemeﬁts, and the demand for cooperative manage-
ment or professional management services;

policy-implementing research, including appraisals of results
of alternative actions and programs in terms of relative
permanence and costs and optimum allocation of funds; and,
needs and means for greater continuity of timber management in

tenure changes;

(2) extension needs:

(2)

(b)

(e)
(d)

education in economics of timber production, land use, joint
production relationships and marketing practices;
continugtion of programs of technical education and assis=-
tance;

establishment of demonstration ownerships; and,

development ¢f more effective use of madia information;

(3) policy needs:

(a)

development of facilities to overcome okstacles of owners
which are not asscciated with profitability of practice,
involving credit and insurance, delegated or joint marketing

and management arrangements, and more comprehensive coverage
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in fire protection; and,
(b) continuation of incentive payments on the basis of their
value in education and demonstration;
(4) extension and policy orientation:
To achieve improvement in management and productivity among
major groups of owners and ownerships and on most of the forested
acreage in small ownerships, long-range actions should be aimed.
at relatively small ownerships, to a large extent presently held
by aged owners who live in rural areas on or near their land, and
who are occupied at least partly in agriculture., For immediate
results and the benefit of such results in demonstrative effect
on other owners, immediate effort in some actions may be best con-
centrated among owners in higher-income occupations, many of whom
are urban residents and do not live on their land, and particularly
to such owners having larger, more productive forest acreages. In
view of the apparent changes underway in land use, management in-
tent, tenure situations related to the present aged characteristic
of owners, and in the economics and technigues of timber produc-
tion, frequent appraisals of program and action orientation appear

in order.
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APPENDIX A

EXPLANATION OF TERMS

Basal area was used as a measure of forest stocking. It is the
sum of the cross-section area at breast height of trees on a given
land area, expressed in terms of sgquare feet per acre. Studies have
indicated that for the southern pines the basal ares remaining immed-
iately following cuttings should be maintained relatively constant
throughout the life of the stand, and approximately equal to the site
index.

Desirable Species

For the determination of practice needs, the southern pine.species
adapted to the area (loblolly, longleaf, shortleaf and slash) were con-
sidered to be the species desirable on pine sites. This involved the
assumption that, while some hardwoods should be growm in stands of pine,
there is usually no managemént problem in maintaining hardwoods in the
stand. On bottomland sites, desirable species include pine, red oak,
sweet gum, and other species listed as desirable or acceptable for the
site in the Timber Resource Review Guide for Timber Type Groups (5).
Forest

The definition of forest as applied in this study is the same as
used in the Texas Forest Survey. Essentially, it means that the land
must bear at least 10 percent stocking in terms of growing space occu-

pled by trees of any species.
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Forest Types

Forest lands were grouped into three types: pine-hardwood, upland
hardwood and bottomland hardwood. Pine-hardwood stands are characﬁer-
ized by having 25 percent or more of the stand in pine species. Pine
plantations were included in this type. Upland hardwoods are stands
on upland areas having less than 25 percent of the stand in pine species,
and usually poor to very poor in productivity. Bottomland hardwoods
are stands on bottomland with less than 25 percent pine species; hard-
wood species are usually more adapted to such sites.

Growing Stock

This term refers to existing trees of desirable species for the
site. For convenience in field measurements in this study, growing
stock was further defined as including only trees of at least four
inches diameter at breast height. Trees of smaller diameter were
considered in a separate seedling-sapling stand size group.

Interplanting

As used in this study, interplanting includes the practice of
planting in open spaces of a partly stocked area, and also under-
planting in areas stocked with undesirable hardwoods.

Maintenance of Species Composition

The objective is to maintagin the more wvaluable pines or other
desirable species in the étand, However, almost any opening made in
the forest canopy tends to result in an increase in the hardwood pro-
portion. Maintenance of composition is therefore a relative concept
with reference to effects of cutting. It was assumed in this study to
be the same in effect as would ordinarily result from a silviculturally

good cutting.
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Management

The terms '"management'" and "timber management" as applied in this
study refer in almost all instances to the forestry concept of manage-
ment, which is the application of silvicultural and other techniques
in the treatment, control or manipulation of forest stands to achieve
the desired yield of timber products. References to degree or quality
of management are all in the forest management concept. In the few
instances where the term "management" refers to the economist's deci-
sion-making concept, the term is used explicitly in connection with
decision-making or use of the operator's time.

Ownership Size Groups

Large, medium and small size groups were defined for the purposes
of the over-all ownership research project. Ownerships of more than
50,000 acres were classified as large, those with 5,001 to 50,000 acres
as medium, and ownerships with 21 to 5,000 acres were classed as small
ownerships,

Positive Effort by Owner

This was considered to be evident when a practice was applied with
obvious intent to improve the timber stand., Instances where considerable
reproduction or seed source in the form of ummerchantasble trees remained
following an undesirable liquidation cutting were not construed as posiw‘
tive effort unless other evidence of practices indicated that the owner
intended to maintain or improve productivity. Likewise, absence of injury
by livestock or from woods burning were not considered to be evidence of

positive effort if other needed practices had not been initiated.
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Productivity

‘The concept of productivity refers to the ability of a given timber
stand to utilize growing space in the production of wood of desirable
species. It was measured and expressed in terms of degree of stocking,
which is the extent that growing space is occupied by growing stock
trees or has seed source and seed bed conditions favorable for repro-
duction where needed (see definitions of stocking and growing stock).

Reforestation

This term ordinarily means the re-stocking by planting of land which
had previously been forested. However, some of such areas become refor-
ested naturally from adjacent seed trees.

Species Composition

This refers to the proportions of the stand made up by the various
species.,
Stocking

Stocking is related to productivity, and, as used here, it refers
to the proportion of forest land area occupied by trees of desirable
species. Basal area as determined by a series of prism observations was
used to measure stocking and to rate productivity, To leave a minimum
average basal area of 80 square feet per acre in trees of four inches
d.b.h., and larger was congidered the desirable practice on good sites
in thinning operations. Where reporduction was found needed, the degree
to which the area was additionally stocked by seedlings and saplings or
portentially stocked by provision for seed source and seed bed was esti-
mated to the nearest 10 percent and comsidered in rating productivity.

The Timber Resource Review Guide for Timber Type Groups was used in
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making these observations. Stocking classes and corresponding produc-

tivity ratings were applied as follows:

Stocking percent Productivity rating
90 - 100 Excellent
70 - 89 Good
Lo - 69 | Fair
10 - 39 Poor
0 - 9 Very Poor

Site index is a measure of the productive capacity of the forest
site. It is determined and expressed in terms of the average height‘of
dominant and co-dominant trees in the stand at a given age. As such,
it takes into account the influences on growth from all factors. As
an example of the usual expression of site gquality in the South, &
site index of 90 means that 90 feet of height growth can be expected in
50 years.

Supersession and Operational Costs

The cost of any practice which has the result of improving timber
productivity is necessarily long-term in expected returns, and may
properly be considered as investment. However, for the purposes of
this study, costs of this nature are classed into supersession ceosts
and operational costs. Supersession cost is purely investment in nature,
defined as the cost involved in converting from other land use to timber
production, or from a pcor to a high level of timber production, and lim-
ited to situations where profit can be expected only in a planning peried

extending beyond that of the owner. An operational cost is of that type



which would be intermedisate in a managed stand, such as for a hardwcod
control measure; and would ordinarily be profitable during the planning

period (usually the life) of the owner,



APPENDIX B
FOREST RANGE USE CRITERIA

Guides usgd for observation and classification of forest range
use and degree of injury to the timber stand and site are as follows,
The occurrence of grazing use in rather definite patterns and types
and the relatively easy recognition of light or no use and heavy use
contributed to objectivity in classification. Observations were made
throughout the forest area, with close examinations on the basis of
the criteria at the timber sampling points.

Injury Caused by Livestock

No Injury. There must have been no recent injury in any amount
sufficient to prevent normal development of an adequate stand of desir-
able reproduction, where it is needed. The effects of trampling, soil
compaction, or erssion should not be excessive and not worse tham that
considered to be typical of moderate grazing use, Evidence of umsvoid-
able injury of trampling on very small areas, such as salting or water-
ing places, should not be considered as injury.

Light. Injury is slight, but sufficienc to prevent normal develop-
ment of an adequate stand of reproduction where it is needed. From one
to five percent of an adequate stand of desirable seedlings have been
destroyed or‘prevented from developing where nesded on the forest area
srazed., Excessive trampling, soil erosion, and soll compaction as a
result of grazing may exist, but on not more than 10 percent of the

forest area grazed.
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Medium. From five to ten percent of an adequate stand of desirable
species have been destroyed or prevented from developing where needed
on the forest area grazed. Excessive compaction, trampling and soil
erosion exists on 10 to 20 percent of the area grazed.

Heavy. Eleven percent or more of desirable reproduction has been
destroyed or prevented from developing where needed on the forest area
grazed. Extensive trampling, compaction and soil ercsion has resulted
on more than 20 percent of the area grazed. A heavy range use condition
exists.

Forage Use

Forest range use in terms of forage use refers to the average
utilization of forest range forage, as indicated by conditions on the
forest arsa. It should be based on the probable use in a year of average
rainfall and growth. Below are general descriptions of classes of use.
YPoor" and "good'" plants are as listed on page four of Extension Service
Bulletin 236, "Range Plants of Texas".

Light. Light use may include no apparent use. If grazed, only the
best or most palatable plants are used. Average height of good grasses
such as big and little bluestems, Indiangrass, switchgrass and lenglesf
uniola is more than five inches at end of grazing season. Less than half
of yearly growth of these grasses 1s utilized., More than 20 percent of
seed heads of these grasses remain or are develeping. There is little or
no evidence of browsing of unpalatable woody species such as pines; oaks,
elms, or yaupon. There is very little or no evidence of trampling, com=

paction or erosion as a result of gragzing.
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Moderate. This constitutes proper use; that is, what is believed
by range specialists to be the maximum use commensurate with maintenance
of range conditions. Of the tall grasses, an average height of about
five inches and from 10 to 20 percent of the seed heads remain at the
end of the grazing season., About half of the year's growth is utilized.
There is very little evidence of browsing of unpalatable woody species.
Compaction, trampling, or erosion as a result of grazing are not exces-
sive; occurrence of such conditions is spotted, and lacking over most of
the area grazed.

Heavy. The range has a clipped, very closely grazed appearance,
Less than five inches average height of good tall grasses remain. Poorer
plants are carrying most of the grazing load. Less than 10 percent of
seed heads of the good grasses remain at end of season. Invasion by the
poor grasses and unpalatable forbs such as yankeeweed, bull nettle and
bitterweed is evident. Extensive browsing on unpalatable woody species
is evident. Excessive trampling, compaction and erosion damage exists.
NOTE: 1In areas where prostrate forage plants such as carpet grass and
common lespedeza predominate, range use must be judged on the basis of
presence of unpalatable invasion-type for forbs and poor grasses, on
extent of browsing of more unpalatable species, and on degree of com-
paction, trampling and eresion, rather than on the basis of remsining

number of seed heads, or height of remaining forage.



APPENDIX C

CUTITING PRACTICE TYPE AND QUALITY CRITERIA

Types of Cutting

On the basis of data obﬁained by interview and observations on the
cutting areas, the type of cutting on each ownership was classified by
8 forester. They were typed primarily on the basis of cu;ting, which
included considerations of kind of products removed, quality of selec~
tion practiced and original condition of the stand with respect to matur=-
ity and silvicultural need for cutting. Factors which permitted ease in
classification were that good practices were so scarce as to be outstand-
ing and readily classified, and that almeost all other cuttings fell into
readily identified types that are common to the cutting and marketing
cuctoms of the area. Type classes are described below in general order
of silvicultural desirability.

1. Silviculturally desirable crop tree harvest or improvement

cutting of sawlogs or peles.

2. Silviculturally desirable pulpwood or post thinmning.

3. Improvement cutting of low quality hardwoods. Cutting cf this

type had been done on only two percent of the ownerships. This type of
cutting results in improvement in productivity and species composition.

L, Nom-cut and merchantable, but with'gg cutting needed. Condi-

tions of this type were considered to constitute proper cutting control.
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5. Non-cut but merchantable, with improvement cutting needed.

Owners with stands of this condition were considered to be practicing
some cutting control.

6. Minimum diameter limit of not less than 12 inches. Although

they are not desirably selective in nature, cuttings of this type repre-
sent considerable cutting control and intent of the owner to maintain the
stand and grow products of higher value and in greater volume. The
guality of cutting practice of this type would depend somewhat on the
stocking and size distribution before and after cutting. Most of them
resulted in leaving the stand fairly productive with no serious deteriora-

tion.

T. Other partial cuttings not silviculturally desirable. Included

in this class were mine prop cuttings not silviculturally desirable,

high grading forbpoles or piling in young stands, heavy pulpwood thin-
nings, unnecessarily heavy salvage cuttings and partial cuttings for
pasture openings. Im all such cuttings, some merchantable timber remained.
They were not liquidation cuttings and in most cases the stand was left
fairly productive. A few had serious reduction in productivity and deter-
ioration of composition.

8. Cuttings of all sawtimber, or minimum diameter limit of less than

12 inches. Some of these were partial cuttings, but they were generally
less desirable than those listed above. The productivity and change in
productivity resulting from cuttings of this type depended to a great
extent on the nature of the stand before cutting. In a few cases, com-
prising about 13 percent of ownerships with cuttings of this type,  pro-

ductivity following the cutting was found to be good, with little
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deterioration in composition. Some left the stand in a fairly produc-
tive condition, but most cuttings of this type were found to result in
serious deterioration of composition and reduction in productivity,

9. All merchantable timber, but some seed source remaining. Liqui-

dation cuttings of this type had some seed source remaining in adjacent
non-cut areas or non-merchantable trees. Such seed sources were found
to be inadequate and in most cases productivity was poor. About one
fifth of cuttings of this type resulted in a fair degree of productivity.

10. All merchantable timber with no seed source remaining. Cut-

tings of this type were liquidation cuttings which left no seed soufce
and usually very little reproduction. Most cuttings of all merchantable
timber resulted in a stocking of less than 40 percent, or below a fair
degree of productivity.

11, Non-cut and non-merchantable. Ownerships of this status were

not rated on cutting practice. Unless other needed practices had been
initiated, management of such ownerships was considered to be typical of
the cutting practice previous to the ten-year peried. Practically all
rated poor to very poor in management.

12. Recently acguired and non~cut. On ownerships of this classi-

fication, no cutting practice rating was assigned. There were very few
in the sample. Management was based on performance of other practices,
including forbearance from cutting where it existed.

Cutting Practice Rating

The type of cutting is generally indicative of the guality of the
cutting practice in terms of silvicultural desirability. However, the

additional criteria of productivity and species composition (defined in
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Chapter I) are needed for more accurate measurement of silvicultural
quality. To be silviculturally desirable, cuttings should be based on
selection and removal of less desirable trees not needed in the stand
for growing stock or seed source, and leaving more desirable trees for
additional growth and crop trees. The removal of all merchantable tim-
ber is good'practice only in final crop tree or seed tree harvests in
even-aged management, Cuttings to a minimum diameter limit are not
good because there is no selection practiced and superior fast growing
trees are often removed rather than the less productive. |

The principal requirements concerning species composition in rat-
ing cutting practice were that,in cuttings rated as excellent, éomposi-
tion must have been maintained to the extent possible throughladequate
stocking or seed source and seéd bed conditions, and that cuttings of
fair quality must have resulted or tended to result in at least a fair
degree of productivity, and this could not havé had much adverse effect
on composition. Actually, some areas wiﬁh cuttings of fa?f‘quality
were found to be maintained in composition to the same'degfee as in
cases of good to excellent cuttings. |

Taking into account the basis of cutting énd effectg én produc-
tivity and species composition, cuttings were grouped into the five
‘ratings described below. o |

Excellent. bExceileﬁt cuttings inclﬁded silviéulturélly desirable
harvest, thinning or improvement cuttings. 'DeSi:ableiselection must’
.have been practiced where required and the stand ﬁpé; have been left

adequately stocked and maintained or imp{oved in composition.
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Good. Good cuttings were silviculturally desirable in nature and
of the same type as excellent, but were at fault in the selection prac-
ticed or because of reduction below a well-stocked condition.

Fair. Fair cuttings mush have shown evidence of intent to msintain
the stand in at least a fairly productive condition. Diameter limit
cuttings to not less than 12 inches were typical of this class.

Poor. Poor cuttings were characterized by gregt reduction in pro-
ductivity and deterioration of stand composition. From 10 to 39 percent
stocking remained after the cutting. They included cuttings of all
merchantable, and some cuttings of all sawlogs.

Destructive. These cuttings involved the removal of zll merchant-
able timber, with such a lack of reproduction or preovision for reproduc-
tion that less than 10 percent of stocking of desirable species could be
expected to result,

Quality of Cutting Types

The listed cutting types one through five were rated as good to
excellent in cutting practice. Mostof types six and seven were rated
as fair., Most of types eight and none were ratad as poor, and type 10
rated from poor to destructive. An additional conditiomnal rating was
used in some of the cutting practicescf types eight, nine and 10. In
these cases, the stand following cuttings of all or almost all merchant-
able timber remained fairly productive because fortunate natural circum-
stances had provided reproduction or a considerable remnant stand, but
apparently through no intent of the owner to exercise cutting control.
Unless some positive effort in other essential practices had been per-

formed, such a cutting practice was considered to be poor as & factor
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in.qpality of timber management. This was done under the assumption that,
with a continuance of the existing level of management and type of cutting
on the ownership, a destructive recurrence of this type of cutting would
be likely, On almost all of these ownerships, no effort im other prac-

tices was in evidence.



APPENDIX D

TIMBER MANAGEMENT RATING INDEX

Excellent Management

This requires initiation of all silviculturally desirable prac-
tices necessary to improve species composition and stocking to full
practical productivity of the land, or to maintain the stand at that
level {the level attainable by application of practices now practical
in the area, including the five practices defined as essential),

Typical Conditions

A. Excellent cutting practice; adequate provision for
regeneration including initiation of interplanting
where needed; all needed practices initiated; no
injury by livestock; not more than five percent
average annual burn,

B. No cutting practice rating; ordinarily, timber is
merchantable but not in need of cutting; other
conditions as under A.

Good Management

The composite effect of practices tends to improve the stand toward
full practical productivity or to maintain it at a high level of produc-
tion, but not all practices as required under excellent management have
been initiated. Ordinarily, cutting must have been silviculturally desir-

able, and composition maintained.
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Typical Conditions

A, Excellent cutting practice; some éffort toward manage-
ment evidenced by substantial provision for regenera-
tion or initiation of hardwood control, but neglect
shown in one of these practices or in fire protection
or control of grazing.

B. Good cutting practice; other conditions a&s under excel-
lent management.

C. . No cutting practice rating; subordinate to excellent in
that there is need for cutting, or in that other prac-
tice conditions are as in A, immediately above. Ordin-
arily, timber is merchantable,

Fair Management

This level of management requires some positive effort and is the
minimum required to maintain the stand in a fairly productive state. It
ranks below good quality because of the limitation on productivity caused
by such factors as lack of good cutting practice, failure to undertake
other essential practice needed, or excessive damage from grazing use
or frequent burning. The combined effect of cutting and other practices
will not allow further deterioration of the stand, and will result in a
fair degree of stocking.

Typical Conditions

A. Good cutting practice; stand remains in serious need
of hardwood control and provision for regeneration, but
no positive effort in either practice; damage from

woods burning or injury by livestock may be excessive.
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Fair cutting practice; very serious problem existing in
regeneration or hardwood competition; failure to apply

one or more of the practices of stand improvement, pro-
vision for regeneration, fire protection, or grazing

control; the limited application of practices is evident

v to the extent that the stand will be maintasined at a

fair degree of stocking.
No cutting practice; timber may be merchantable and a
cutting operation may be needed; other conditions gs

in B immediately above.

Poor Management

Poor management is essentially a "not managed" classification,

ordinarily characterized by liquidation cutting, deterioration of the

timber stand, and lack of any positive effort to maintain productivity.

It differs from the next lower level mainly in that some means of regen-

eration remains and a higher degree of stocking (at least 10 percent)

exists or can be expected to result.

Typical Conditions

A,

Fair cutting practice; no stand improvement; no positive
effort to provide for regeneration; excessive damage
from heavy grazing use or woods burning, or both.

Poor cutting practice; no stand improvement; no effort
to provide for regeneration; woods burning and injury

by livestock may be excessive.

No cutting practice rating; no stand improvement; no

effort to provide for regeneration; under present level
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of management, stand development on the forest area

is limited by effects of lack of seed source, hardwood
competition, overgrazing or frequent burning to a stock-
ing of from 10 to 39 percent.

Very Poor Management

This is destructive use of the forest, characterized by the cut-
ting of all merchantable timber and leaving the area without means for
regeneration. Under present conditions of use on the ownership, less
than 10 percent stocking of desirable species has resulted or can be
expected to result, or stand will degenerate to unproductive upland
hardwood type.

Typical Conditions

A. Poor or destructive cutting practice; no stand improve-
ment; no provision for regeneration; typically the
situation of unproductive upland hardwood timber unable
to regenerate naturally to pine species because of lack
of seed source, hardwood competition, overgrazing or
frequent burning.

B. No cutting practice rating; other conditions as under

A.
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