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REPORT 1921-1946

wery-five Tears of Forest Research in

the Southern Appalachians
TNTRODUCTION

The federal {v rest experiment stations in the United States exist
primarily for the purpose of discovering ways and means of growing nore
val uabl e +imber fester , Thie information is for the use of managers of
the world s greatest. system cf national forests, for tinber owners
farnmers , and anyone else who can and Wil use it . Over the years the
stations have expandead t0 supplement tinber managenent studies with as-
sociated work cn the reiation Of ferests to stream flow wth the Forest
Survey, which messures the na ticnal, state, and | ocal forest resource;
wi th woodl and grazing research; with a Forest Utilization Service which
Serves as a liaiscn between the famous Forest Products Laboratory at
Madison , Wisconsin , and thenndinn's wood-using i ndustries.  Side by side
With these zc ties go the cooperative Work on tree diseases and in-
SeCts , by scienti ste of 4] ited States Department of Agriculture's
Bureau of Plant IndiJ.S“"”‘J ; Soils and Agricultural Engineering and the
Bureau of Zntomology and Plant Quarantine; work on forest wildlife under
the Fish and wiidlife Service; the U S. \Wather Bureau's neteorol ogy
studies andwsather prediztions, vital to nodern forest fire fighting
and detection; also direct scoperation onspecific projects with the
St at e agricultural experiment Stations, tinberland owners and industries
and ot her forestry agenci es, ,

One o f the £1 rs: of the modern vegional stations, the Appal achian
(now Southsastern) Forest Experiment Station celebrated its Silver Anni-
versary on July 1, 1946. What are the acconplishnents of the Station
and its cooperators? HGW’EUEILh“,8 forest science advanced as a result
of its existence? This repert is an autempt at an objective summary,
an account Of stewardship over a quarter-century of service,

Only thenighlights of progress and acconplishment will be pre-
sented in this portion. A more detail ed description for each major field
forms the latter half of bhisreport.

Historieal Background

rch was one of the initial federal activities and

t element in state and federal forestry programs,
chian and other regional forest research
s primarily the result of two devel opnents.

Although re
had | ong been 2 pro
establishment 0f+t
statl ons in the twen




First, a growing appreciation that lack of knowedge was a mgjor ob-
stacle to the proper mnagenent of American forests as a permanent crop
Wth this went a conviction that American forestry nust fornulate its own
t echni ques independent|y of European traditions and practices. Second,

a rising interest in public aids to private forest land owners and the
forest industries as a necessary step in correcting a deteriorating

forest situation

The first Wrld War had marked the end of an era, a pioneer period
crammed with the initial organization of state and federal forest ser-
vices, the beginning and developnent of forest education, the very fornu-
lation of a profession of forestry. The nost conspicuous professiona
task had been the organization of a great national forest system covering
as early as 1911 sone 170 mllion acres in 21 states and territories. By
1921 substantial forward strides had been made in the job of protecting,
devel opi ng, and applying forest managenent principles to this i mense

area of wld land.

The time was ripe to turn to the development of a national forest
policy with special attention to the problenms of private ownership. A
re-examnation of the forest situation at the end of Wrld War | indi-
cated steady deterioration in forest grow ng stocks, both in quantity
and quality. The ensuing controversy over what would constitute an ade-
quate national forest policy and program sti'll actively raging, con-
tained a challenge to industrial and other private owners to adopt sound
forestry principles in the managenent of their [ands, with many believing
even in that day that public regulation of private cutting was inevitable

Regardless of other effects, the controversy was undoubtedly
helpful in focusing public attention on public aids to private forestry.
Provi sion was made for increased federal cooperation in fire protection
and planting, in furnishing advice and guidance to private owners, and
in providing nore adequately for research. The Appalachian Station was
the direct result of such interest.

A broad attack on the forest production problens of the Appal achi-
an region was contenplated. Two great handicaps faced the researchers.
Al though the program was ai med at supplying information on how to grow
tinber as a crop, without distinction as to class of owner, public or
private, large or small, the Station had essentially only one custoner,
the national forest organization" nly a handful of private owners at
best were interested in the possibilities of managing forest land for
sustained  production. In addition, there was an enormous job to be done
with few nmen and little money. The new Station's territory covered
some 120 mllion acres. It included all or major protions of at |east
seven broad forest types. The problems of this great area were to be
attacked by a staff of four technicians (Frothingham Korstian, MCarthy,
and Haasis) and one clerk (Josephine Lax-ton) wth an annual allotnent of

$17.,300,
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forest  pathology, work was concentrated on the chestnut blight, then
recognized as beyond control, and estimates nmade as to its rate of spread
and as to how long the dead trees would remain useful for tannin ex-

traction and pul pwood*

Some of this know edge was i mediately applicable. Information on
the durability and tannin retention of dead chestnut was used in schedul -
ing harvesting operations for this species and the anortization of the
extract plants. Researchers said the chestnut supply would |Iast approxi-
mately 30 years and the soundness of their estimates is best evidenced by
the continued existence and operation of nost of the tannin-extract plants.
The chestnut-replacement'study stilled the advocates of immediate planting
of Dblight infected chestnut stands by giving clear, authoritative proof of
the ability of these stands, though hard hit by the loss of the versatile
and rapid-growing chestnut, to reproduce satisfactorily to other desirable
hardwod species. The Biltmore plantation work encouraged the planting of
conifers rather than native hardwoods, at least pending further planting

research

Q her branches of the Station's work had | ess inmediate application
Indeed the bulk of effort was devoted to a systematic collection of the
basic information upon which good forest management would ultimtely have

to be based.

The cooperative character of the work is worth enphasizing. Good
exanples are the whitecedar study carried out in cooperation with severa
state agencies, the oak seeding study in cooperation with the Yale Schoo
of Forestry, and the tannin retention study in cooperation with repre-
sentatives of the extract industries. Al represent a deliberate and suc-
cessful effort on the part of the Station to enlist outside aid and spread
its meager technical resources as far as possible over a nultitude of

probl ens.
THE M DDLE YEARS 1927-1941

Upl and  Hardwood Research

Though the early program had been broad, nost of the work had been
concentrated on various aspects of forest land management in the nountain-
ous portion of the Station's territory. Here lay the remants of a com
plex hardwood forest repeatedly cut or culled-over and burned in nore
than a century of settlement. To this destructive process was added the
devastation of the chestnut blight killing a valuable species constituting
30 to 40 percent of the volume of the original forest,

The main problem therefore, was one of rehabilitating an abused
and deteriorated forest containing a total of some 120 native tree species
with over 40 of commercial inportance. The Station had mde a good



begi nning by furnishing better data on the quantity and quality of young
growth on cut-over areas, the effect of fire on regeneration and decay
and on similsyr basi c silvical and silvieultaral matters,but t he recop~
nended inprovenent and harvesting practices had been necessarily very
general , Wat the practitioner needed was a nore specific prescription
of just what species to favor, how they would respond to release, what
kinds of cutting to use with various forest conditions, what really con-
stituted a good seed tree, and how many should be left and at what spac-
ing. Because of the nature of the forest, the problenms of the mountain
hardwood regi on were understandably conmplex and numerous. Even today,
much remains to be done. But a steady stream of bulletins, articles, and
technical notes during the mddle years indicated the activity under way

in various fields.

Silviculture

Gie inportant contribution in the field of silviculture wWas tie
formul ati on of measures for stand inprovement in southern Appal achi an
forests (E.C.W. Forestry Publication No, 1), used as a basis for stand
treatment by CCC crews and relief [abor on mny thousands of acres during
the great depression of the 1930¢s. Al though the specific practices
reconmended in this bulletin were based on fragmentary and scattered data
a critical examnation of treated areas some years later by a Comittee
of the Society cf American Foresters showed that with some mnor excep-
tions they hadaccompiished a needed silvicultural improvement.

The need stimulated much additional work on stand inprovenent,
probably the nost -inportant problem in the nountain section. Forest
pathology clarified materially our knowedge of the cause and occurrence
of butt rot and other diseases in sprcut forests, Fire scars were shown
to be by far the greatest single avenue for butt yot in hardwoods, wth
a possible reduction of average |osses fromisto 1 percent of stand
volume by fire elimination (Hepting and Hedgecock: USDA Circ. 570).
Rot h and Sieeth (USDA Tech. Bull. No. 684) prescribed cultural methods
for mninzing decay in unburned stands,, chiefly by-cutting conpanion
sprouts before 15 years, favoring low origin sprouts and cutting com-
panion stems only when under 3 inches d.b.h. FEradication of cankers, on
which much effort had been spent, was shown to be of little value with
the two inportant hardwood di seases, Nectria and Strumella, since eradi-
cation is unnecessary With Nectria and i1neffective wth Strumella. O her
work strengthened our know edge of how to inprove the conposition of ex-
isting young stands, especially on how to weed young hardwood stands
Better methods were devel oped in rel easing wvaluable individual or #crop"
trees from overhead and side conpetition, in thinning even-aged hardwood
stands, and in the pruning and liberation of white pine, The Station
staff now beiieves that a sound technical basis has been laid for stand
I pr ovenent measures, A new bulletin on this subject is forthcom ng

During the mddle period considerable effort al so went into studies
of harvest cutting methods--methods that would be practical of application



yet |eave the forest in shape for regeneration and rapid growth, At the
sane time considerable information was gathered on the growth and re-
covery of residual. trees after release. As part of the investigations
on reproduction follow ng cutting in the major types, seed production
characteristics of oaks were determned, This information was useful
later in the fornulation of specific cutting practice guides.

The devel opment of forest managenent on the national forests called
for inproved volune tables, converting factors, and other infornation
early in the period. Later, increasing interest in farmwoodl and manage-
ment made the devel opnent of Local volune tables inperative. Severa
series of such tables were developed for all of the inportant nountain
species, finally supplenented by the ®form-class" table which permts ready
local estimation of tree volumes on a sounder basis than ever before

Forest Protection

During the m ddl e period forest entonology continued to inprove
know edge of the life history and ecology of inportant southern forest in-
sects and the practical steps that could be taken to minimize resulting
damage,  Anong other work in cooperation with the Appal achian Station
(though al so investigated el sewhere) were (1) the ecol ogy and control of
the southern pine beetle, (2) sinilar work on the turpentine borer, (3)
the use of sprays and tree injections to kill bark beetles and preserve
wood, (4) control neasures for termtes, and (5) the biology and control
of white grubs in nurseries,

The work on the southern pine beetle, Dendroctonus frontalis, in-
cluded one very interesting devel opment: the discovery of the role played
by the bluestain fungi and yeasts, the spores of which are introduced into
the tree under favorable conditions by the bark beetles. The rapid death
of a tree follow ng bark beetle attack was found attributable to the blue-
stain rather than to the mechanical injury caused by the girdling of the
inner bark by the insects. Considerable work on ecological factors laid
the basis for proper practical handling of stands to mninze damage as,
for exanple, in show ng that pine could usually be cut during the sunmer
period w thout causing bark beetle outhbreaks, provided there is a continu-
ous supply of fresh slash, kept away fromliving trees, Among ot her
not abl e achievenments in this field were the sap stream methods of control -
ling beetle attacks and of preserving standing and freshly cut trees from
insects and decay, devel oped at the Appal achian Station; early work on
the testing of chemcal sprays in the control of bark beetles and wood
borers; and nethods for controlling white grubs in pine nurseries, a bad
nursery pest in the wdespread planting activities of the 30's.

During the sane period some prelimnary work was done in coopera-
tion with the Fish and Wldlife Service (then Biological Survey) on dis-
tribution and life history of birds and nanmals of this region, with
special reference to the role of rodents in forest regeneration after
tinber cutting, The Station also carried on independently work on the



m crof auna of forest soil and litter and.their role in Iit;er reduction
and soil inprovement,, Unfortunately, this work could be financed on an

energency basis only and was soon dropped.

In the field of fire the work already cited on the domnant role
played by fire in the introduction of heart rots in hardwoods led to a
met hod of predicting volune |oss at future dates fromw dth of wound
(Heptings Jour, Agr. Research 62). This in turn led to an inproved nethod
of appraising tinber damage (Jemisons Fire Control Notes, 1941) now
adopted by all of the southern states.

The greatest step ahead in forest protection, however, was probably
in the field of fire control. As noted, McCarthy‘s early interest in the
relationship between fire and weather led to the establishment of a fire
weat her forecasting service in the pal achian region, As a necessary
accompani ment to this the Station undertook, in cooperation with adminis-
trative forest officers, a conprehensive study of various aspects of fire
control, such as the detection of fires; the weather and fuel factors
(rain, wind, humdity, noisture content of 1itter)influencing the occur-
rence of fires and the rapidity with which they would spread; the relative
difficulty of control in various kinds of fuel, as grass or hardwod | eaf
litter.  The work had a number of practical applications, Improved
know edge of the visibility of small objects, such as snoke colums in a
natural |andscape (Byrams Jour. of Optical Society 34), led to eye tests
for selecting better observers and to haze neters for nmeasuring the dis-
tances to which | ookouts coul d detect snoke under varying atnospheric
condi ti ons, The discovery of the polarity of industrial smoke and haze
led to the invention of a haze filter which permts the lookcut to see
fresh snoke further through such haze and may increase his visual range
by 25 percent on average hazy days, Better placenent of |ookout towers,
reduction in the cgst of lookout services (in one case these were halved),
and inproved detection services resulted, A system was developed of
evaluating various types of fuel from the standpoint of how fast fires
woul d spread in them and how difficult such fires would be to control.
This know edge plus widespread mapping of the fuel types helped in the
effective location of roads, trails, telephone lines, and standby crews
so as to make possible the cheapest and nost efficient protection,

Some prelimnary research was nade in the field of fire weather (Pierces
Monthl'y Weather Review 62). Information on the relative danger of fire
occurrence and spread under different conditions of w nd, wetness of
the fuels, the greenness of vegetation, and so on, were summed up in a
fire danger rating system (Jem sone Station Tech, Note No. 36). This
suppl emented unsupported judgment with scientific neasurenent and
elimnated guesswork in the day-by--day planning of the fire contro
organization needed e neet existing danger. It effected savings by
making fire men available for non-fire work when fuel and weather con-
ditions permitted. In order to get a practizal and inexpensive system,
special i'nstrunents had to be invented. ne of these, the Appalachian
"Fuel Misture Scale, is now w dely used throughout the United States

and in several foreign aountries.



Seedi ng and Pl anting

The difficulty of establishing suitable trees on the abandoned and
commonly eroded fields of the Appalachian Valley and in former spruce-fir
areas on the wupper slopes and ridges has already been nmentioned. Early
work in both types had indicated sonme of the appropriate species to use
but the actual selection of the right tree for the right place, as well as
the development of associated planting techniques and cultural methods
presented unusual difficulties because of the drastic environmental changes
brought about by clearing, fire, cultivation, and acconpanying top soil
| osses.  Experinents during the mddle years gave satisfactory and fairly
categorical answers to the questions of how where, and what to plant,
and what cultural treatments are necessary to secure satisfactory surviva
and early growh (M nckler: Ecological Mnographs 16; Jour. Forestry 43).
One interesting feature in this work was the advent of a new cooperator

the Tennessee Valley Authority.

A mnor though tough managenent problemtackled in this period was
the planting of so-called |aurel "slicks.® These are extensive areas in
the nountain region, almst treeless, where dense laurel and rhododendron
thickets are occupying productive land and effectively preventing or re-
tarding tree regeneration. The Station now has experinents in the pilot
pl ant stage indicating that white pine seedlings, planted in cleared |anes
(three-fourths as wide as the laurel is high) will overtop the laure
before the lane closes, and will thus reforest the land. Potential re-
turns from the pine should nore than pay the costs.

Gther \Work

The first substantial increase granted the Appalachian Station
($18,000 in 1927) permitted it to broaden its programinto three addition-
al mjor fields, Two were functional: firest influences (watershed man-
agenent) and forest economcs (the forest survey). One was geographic:
the extension of work in mensuration and silviculture to the pine types

of the piedmont and coastal plain

Wt er shed Managenent

Wat er shed protection was one of the prom nent notives back of the
enact ment of the Weeks Law, under which the national forests in the
southern Appalachian region had been established. The initial report of
the Appal achian Station recognized the need for "studies of forest cover
inrelation to streamflow and erosion,” and this need had been given
fresh enphasis at the Southern Waterpower Congress at Asheville in June
1922.  Nevertheless, it was ten years (1931) after the establishnment of
the Station before a small appropriation of $6,000 was nmade available for

the formal study of such problens.



The devel opnent of the Coweeta Hydrologic Laboratory wth emerg-
ency relief [labor, about 1934~35, furnished the physical facilities for
a substantial program  The Coweeta area, an outdoor |aboratory of ap-
proxi mately 4,600 acres, W th sone 40 i ndependent well-defined drai nages
and with a high annual rainfall well distributed throughout the year,
furni shed ideal conditions under which to study forest-streamflow re-
lationships. By 1935, 26 controls were in operation to record stream
flow on small. drainages, A conplete series of meteorological stations
was installed, and 16 ground wells were established for the observation

of water-table fluctuations

The first work confirmed observations elsewhere as to the effect
of forests in the reduction of peak flows, Continued studies enphasized
the complexity of the problemand resulted in fundamental contributions
to the science of forest hydrology, early appreciated by top engineers but
not yet wdely known to foresters, For exanple, the general. shape of
storm hydrographs during short intense storns resenbles the shape of
hydr ogr aphs produced by surface or overland stormrunoff fromrelatively
inpervious land surfaces. Hydrologists had interpreted this as meaning
i nadequate infiltration of rainfall into forest soil, a point immediately
contested by foresters, The Station's studies showed that these rapid
rises in streanms fromforested areas are due alnost entirely to flow
fromrain falling directly in the stream channel and not due to lack of
infiltration into the forest soil. By establishing the exact contribu-
tions of channel precipitation to runoff on a watershed basis (Hursh and
Brater: Trans. Amer. Geophys. Union, 1940) it was possible to clarify
the situation and elimnate one of the obstacles to a better understand--.
ing of forest-streamflow relationships.

It was denonstrated al so that during periods of heavy protracted
rainfall. some of the rain that enters the soil reaches the stream as sub-,
surface stormflow in time to contribute do the storm hydrograph, The
nature and extent of this process, never before clearly shown,, was ex-
plained by nmovenments of the water table as recorded in observation wells,
These studies proved the existence of a relatively rapid |ateral move-
ment of water through the porous forest soii and demonstrated the inap-
plicability of transm ssion fornul ae heretofore appiied.

O special significance from the standpoint of fundamental hy-
drology and in flood control was the elaboration of the water bal ance
concept  (Hursh, Hoover, and Fletcher: Trans, Amer. Gecphys. Union, 1941).
It was clear from Coweeta records that the effect of vegetation on stream
flow at any given time On a given watershed could only be understood by
an adequat e knowledge of the entire water econony of the area, Fop
exanple, in conparing the streamflow from a clear cut watershed with
that from a forested watershed, an increase in runoff of 65 percent was
recorded for the cutover area for the first year, with smaller but
material increases in successive years. The 65 percent increase is at--
tributed to the water that would normally have been transpired by the
trees.  The marked increase in water yield following vegetation remova



(but without soil disturbance) is regarded as highly favorable and indi-
cates the feasibility of integrating water and tinber managenent, A
feature of the increased water yield is that it conmes in the late summer
and fall nonths when streamflow in the Southern Appal achians is ordi-
narily lowest, and industrial and domestic water is at a premum  Under
ot her circumstances or in other places conditions and effects mght be
radically different, illustrating how important it is to have an adequate
knowledge of the water balance of a given area, the true water econony,
for the proper interpretation of stream behavior and conparison of water-

shed treatments,

Continued experinentation is leading to a nuch better understanding
of the effects of various common types of land use, agriculture, grazing
fire and tinber harvesting, on stream flow. These results should find
ready application in the practical mnagenent of the water resources of al

forest land.

Forest  Econonics

Prior to the late 1930's no adequate data were avail able on forest
acreage, tinmber and cordwood vol umes, current tinber growh and simlar
basic statistics for the Appal achian region. A national forest survey to
provi de such facts had been provided for in the McSweeny-McNary Act of
1928, and in 1936 work began at the Appal achian Station. A start had al -
ready been nade under the direction of the Southern Station in the field
inventory of South Carolina, By 1940, essential field work had been com

pleted for the Carolinas and Virginia

Even before the State findings could be summarized, requests for
survey information were received from foresters, [land-use planners, and
the wood-using industries, The burden of requests soon became so heavy
as to constitute an inportant part of the work of the Survey staff.  Nu-
merous federal and state agencies (such as the Bureau of Agricultural
Economcs, the Soil Conservation Service, the Tennessee Valley Authority,
State Planning Boards, and the State Forest Services and Extension Ser-
vices) requested special tabulations in analyzing local |and-use problens
and in developing prograns, The Forest Service has used such data |o-
cally and nationally, as in presenting material to the Joint Congressiona
Commttee on Forestry, to the Natural Resources Committee, and to the pub-
lic (uSpba Misc. Pub, Nos. 533 and 552). In addition, pulp and paper com
panies and wood-using concerns of all kinds have drawn upon the survey
for data and services in planning the location of plants, the procurement

of paw materials, and so on-

Indeed, the uses for forest survey data seem endl ess, The need for
themis sharply illustrated by the inadequacy of previous estimates, In
North Carolina, for exanple, it was found that although the acreage of
forest land was slightly less than in previous estimates, the volume of
saw tinber was oyer twice as great as estimated, i.e., 44billion as
against 19billion board feet, while the nunber of operating mlls was

- lOA



found to be over three times the nunber previously reported. Errors of
this magnitude are inconpatible with sound industrial planning and policy
formulation on either an industrial, state, or national |evel

Coastal Pl ai naped.Piedmant Research

The mddl e years also saw substantial expansion of the Station's
program into the inportant piedmont and coastal plain types. This work
remined a relatively mnor part of the Station's total program But a
mil1l scale study (Korstian, Garver, Cuno, and MacKinney: Virginia Forest
Service Pub. Nc. 43)showed the wastefulness of cutting small trees and
led to the recommendation of selective (partial) cutting for the coasta
plain types. Later work added to available know edge on seed production
and seeding habits, the growth rate and nortality in residual trees, and
the causes and extent to which |ow val ue hardwoods were invading recent
pine sites, Al of this aided in prescribing sounder cutting practices
The productivity of the loblelly forest was al so studied and yield tables
constructed for estimating the forest products that could be grown.  One
of the nost inportant contributions was a method of constructing yield
tables from nechanically selected field plots (MacKinney, Schumacher, and
Chaiken:  Joun. Agr. Res. 54). This devel opment in technique partially
replaced the ol d fnormal* plot method and resulted in inproved yield table

construction.

McQuilken, experinenting with artificial regeneration of abandoned
fields in the Piedmont, described the conditions under which planting or
seeding was needed and feasible, Later work by Mnckler (nowin the pilot
pl ant stage) gives prom se of developing a method of direct seeding which
wi Il furnish practitioners a satisfactory supplement to normal planting

practice.

During the mddle period the Station profited fromthe advice and
gui dance of a 21-man Advisory Council of |eading foresters, educators, and
forest industrialists, which net periodically to review Station progress
and program

THE WAR AND POST- - WAR YEARS 1942-1946

Wthin a week after the declaration of war the Station began to
convert froma strictly research to a war service agency. Such a nove
had long been foreshadowed by world events, and the Station's plans were
wel| formulated when the actual outbreak occurred. A trained staff was
placed on War Production Board surveys to determne the quantity and
availability of various war materials such as chestnut extract wood for
tanning, oak ship tinbers, pulpwood, yellowpoplar for aircraft, and so
on. A continuous inventory was started of nmonthly |unber stocks and
monthly |unber production as a basis for allocation of steadily scarcer
raw materials, A periodic exam nation and report on factors affecting

_11“



production was undertaken as a neans of speeding up output, To these
surveys the Station at times devoted 1] avail able technical manpower,
aided by the effective assistance of the Regional. Ofice at Atlanta and
the Forestry Relations Division of the Tennessee Valley Authority. In
addition to recurring nonthly and quarterly reports, the Station made
over 30 special surveys, some of sonsiderable magnitude. A successfu
effort was made to keep the forest survey data up-to=date in the
Carolinas and Virginia by current estimates of growth, mortality, and

drain.

Nunerous other jobs fell in the war category, At the request of
the Eastern Defense Command, U, S. Arny, a network of some 140 fire
danger stations in 14northeastern states was organi zed and knit into
one unit in a general move to inprove fire control around critical war
industry areas and coastal regions. The main responsibility for the
operation of this highly centralized unit fell upon the Regional Forester
at  Philadel phia, but the Station's knowhow in fire danger measurenent
was essential in locating and operating the fire danger stations in=
volved. Under war stinulation the Station's system of neasuring fire
danger was adopted as a permanent basis for fire control planning by
22 States and some 30 other fire control agencies. By 1946 some 439

fire danger stations were in operation.

The Station also prepared, in cooperation with Region 7; an
intensive plan concerning the possible use of fire as an offensive-
def ensi ve weapon along the eastern seaboard from Maine to Virginia. This
was a big job, including the construction of detailed fuel-type maps for
a 15-mile coaqtal-wide strip, the conpilation of fire behavior data, and
description of techniques of wusing fire.

Information fromfire studies was also used to help the war ef-
fort in other ways. ‘An incendiary raid neter was developed to rate the
conditions most suitable for fire raids on eneny countries, Basic in-
formation bearing on the visibility of small objects served as an aid
in camouflage, artillery ranging, and other mlitary problens.

The Station also pressed vigorously its new work on forest graz-
ing in the eastern coastal plain pineries, as a less direct but inport-
ant war aid through the production of mxinmm amunts of beef and hides.
These forest grazing studies, conducted cooperatively wth the Bureaus
of Aninal and Plant Industry and the North Carolina and Georgia State
agencies, had been started in 1940 as a result of growing interest in
the inprovenent of cattle production in the pine forests of the coasta
plain. Although the pineries had served as range for cattle since the
days of the Spaniards, production had never been great and war demands
for beef and hides enphasized the desirability of increasing it if at al
feasi bl e. The early grazing experinents indicated the possibilities of
increased production. Even where forest areas are managed primarily for
tinber, grazing provides supplemental income and other benefits such as
reduced fire hazard and better early growth. Under favorable
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circunstances, as in good reed beds ., produstion might be substantial.
Even i n the less productive Wire grass type, supplemental net returns of
fifty to seventy-five cents per acrs per yeas seemfeasible, Better we-
turns shoul d be possible if research .shows how te increase the calf crop
as now Seens probable,

Wrk to date has outlined the importance and extent of the grazing
industry and its major problems (Biswell, et al.: N. ¢, Agr. Exp. Sta.
Bul. No. 334;Ga. Coastal Plain Exp. Sta. Cir. No, &); described the
native forage including poisonous plants and how tc minimize Stock dam-
age (Ga. Coastal Plain Exp. Sta. Bul. No. 37; N. G. Agr. Exp. Sta. Bul.
Nos. 342 and 353); confirmed the value of prescribed winter fires in the
wire grass type in increasing forage values and cattle gains. Increased
gains averaging 44 pounds per head were recordsd on prescribed burned as
against unburned range, Two satisfactory Systems of cattle management
nave been devel oped, both requiring supplemental feeds (cottonseed meal,
sugar cane, ensilage, hay, etc.) during the fall and winter menths.

Various activities of the cooperating Division of Forest Pathoiogy
also fell in the war zategcry. Studies of discolorations in yellow
poplar veneers and |unber showed nost of %he discolored WOOd scund and
of normal strength. This raised the production of acseptable material of
this critical iteman estimated 25 percent during an energency pericd.
Practical neasures were formulated to aveid decey in wood aircraft and
these 'were adopted by the Air Service Command and the aircraft industry
te make wood airpl anes safer

In addition, tine was found t 0 kesp minimum records ON long-time
Station experiments where compiete sessation of work woul d cause unjusté&
fiable | 0ss of past effort. Mst of the tims-consuming projects in
timber-growing and watershed nanagement fell In this class, For example,
if the value of eight years of work at the Coweeta Experinmental Forest
was hot to be alnost conpletely lost and incalczulable damage done te the
continuity of' streamflow records, it was necessary to keep the half-
million dollar plant of weirs and other water-measuring equi pment on a
m ni mum operating basis. Long-time experiments in forest managenent were
also put on a purely mintenance basis.

In addition, the Station carried forward a few active essentia
projects. Work continued on "littleleaf.® a disease killing maturing
shortleaf pine over hundreds of thousands of acres throughout the pied-
mont and upper coastal plain of the South {Hepting et al.s USDA Cir.
Bo. 716}, The cause of this disease is not yet known but the work to
date strongly indicates mutritional difficuities . Application of nitye-
gen tends to prevent littleleaf anmong healthy trees and induce recovery
in diseased trees.

In forest Mnagenent a new and reiatively simple Method of pre-
dgiztihg growth in uneven-aged hardwood stands was devel oped (Buell:
Duke School of Forestry Bul. No, 10). If the nethod can be broadened for



general  application, it marks one of the nost inportant contributions in
forest nensuration to date

Some time was spent, especially toward the close of the war, in
post-war planning and forest economcs. The Station aided in the nation-
al reappraisal of the timber situation now being reported in a series of
Forest Service releases. A post-war forest program was prepared for the
Appal achian  region. The role of farmand forest resources in the eastern
Kentucky Hi ghlands was anal yzed (the work of the University of Kentucky
and the Kentucky Agricultural Experiment Station wth Appalachian Station
cooperation) and a forest rehabilitation program outlined, The first of
five publications reporting these studies has now been printed (Duerr:
Kentucky Agr. Exp. Sta. Bul. No. 488). Another investigation in forest
economcs resulted in inproved techniques of determning the nmost profit-
able fire control expenditures, clarified the type of basic data needed;
and indicated the probable size of justifiable expenditures for severa
study areas. Mich past work was summed up for publication, Station re-
| eases totaling 31, 25, 63, and 29 in the years 1942 to 1945, respect-
ively, including 3 to 5 printed reports each year (bulletins, circulars,
or longer articles) enbodying mejor contributions to forest science.

Conversion to a peacetinme basis took place in part even before the
end of hostilities. Increased allotnents in both 1945 and 1946 provided
for a greatly enlarged experinental forest, range, and watershed program
at a series of decentralized work centers representative of the major
forest and physiographic types. A reorganization of the eastern stations?
boundaries in 1946 gave the new Southeastern Station responsibility for
naval stores research in addition to other work in GCeorgia, Florida, the
Carolinas, and Virginia. Wrk continued on naval stores production prob-
lems, especially on the technique of bark chipping wth acid stimulation,
which promises average net profits at current prices of over $1,000 nore
per crop of 10,000 trees. Successful rooting of cuttings from merchantable~
Si zed longleaf pines was done for the first time, Rooted cuttings and
hybrid seedlings from high-yielding trees, promsing to yield twce as
mich gum or nore per tree as at present, were outplanted for field trial,
The naval stores program was enlarged to include work on the nechaniza-
tion of naval stores operations as a neasure to reduce production costs

The establishment of a Forest UWilization Service, in late 1945
rounded out the Station's organization, This unit provided a technica
liaison between the Forest Products Laboratory at Madison, Wsconsin
(where federal utilization research is concentrated), and the Station
and wood=users. |Its objective is to better forest wutilization in the
broadest sense, It has already helped the wood-using industries inprove
lumber-drying practices and reduce waste by pronoting a series of courses
in better drying practices in cooperation with such organizations as the
Sout hern Furniture Manufacturers'! Association. Several surveys of wood~
using industries were made to determne current practices, such as glues
and gluing and sawilling, as an indication of needed inprovenents. Co-
operative work was started with the North Carolina Agricultura



Experinent Station and the Tobacco Experinent Station of the Bureau of
Plant Industry, Soils, and Agricultural Engineering to develop a new type
of wood-burning tobacco barn furnace, The work was begun because the
continued use of wood as fuel for tobacco drying offers a splendid oppor-
tunity to inprove farm wood lots; to mintain this large outlet for
thinnings and lowgrade wood, the farner nust have a convenient and ef-

ficient wood burner.

A bulletin, "The Preservative Treatnment of Fence Posts," was pre-
pared at the Station and published by the North Carolina State Departnent
of Conservation and Developnent. As a result of this work, sone eight
plants are now in operation or under construction in North Carolina, and
additional plants are planned. This bulletin is to be a part of a series
on wood-using industries suitable to North Carolina. A general bulletin
describing the forest situation in North Carolina and the sound forest
i ndustry devel opnents that can be based upon it, was also prepared and is
in the hands of the printer,

A LOOXX AHEAD

It is clear that we now know a great deal nore than in 1921 about
the proper nanagement of forest lands in the Appal achian region, Tang-
I bl e evidence is sonme 500 rel eases and publications issued since 1921
by the Appal achian Station and its cooperators. Meshed with this is
know edge gai ned by other research agencies, by infornal observation, by
commonsense  deduction, and by practice and experience. Substantial  pro-
gress is evidenced by nore effective protection, a better understanding
of forests and streamflow, increased growh of beef as a supplementa
forest crop, the general better utilization of other forest crops
Met hods of seeding and planting are nuch inproved. It is feasible to
describe forest inprovement and desirable harvesting practices in speci-
fic terms. W have a nore reliable forest inventory on which to base
national, state, and industrial planning. Even the war years were pro-
ductive of new know edge in forest economcs, forest grazing, fire
protection (both fire and di seases), forest planting, and better forest

utilization.

Neverthel ess, each successive reapprai sal has shown a steady
deterioration of the national and regional forest situation. The basis
cause is that timber in the past has rarely been considered or grown as
a crop on private land. A recent reorganization of eastern stations has
given the new Southeastern Station responsibility for forest research in
five States, Virginia, the Carolinas, Ceorgia, and Florida. These States
must product about one-fourth of the wood products and al nost all of the
gum naval stores needed to meet national requirenents, Under the circum
stances, what role can this Station best play in the southeastern picture?
In what fields and by what types of studies can it advance forest science
and hence forest practice in the nost effective way?

=15=



It would seem that the main job for research is to furnish the
information needed to grow timber as a crop for private profit on pri-
vately owned lands. In the Southeast about 90 percent of our forests are
so owned. Any know edge that can help toward this end, by reducing
production costs or increasing the quantity, quality, or utility, and
hence the profitability of the crop, will be directly helpful. It is
true that a public research agency such as the Southeastern Station has
other  obligations, as in determning the relationship between forests
and water so'that watershed lands can be managed in the best public in-
terest.  But in the main, the formulation of methods for growing tinber
as a crop at the | owest eost and highest profit would seemthe nost
inportant single job ahead if the present discouraging forest situation

is to be renedied

Al t hough nuch past work is applicable to private |and problenms, a
further shift of research enphasis in this direction would seemtinely
and desirable for other reasons. Heretofore, the lunber industry, the
main harvester of tinber crops, has been a nigratory one. But over the
| ast decade or two a considerable nunber of far-sighted substanti al
forest owners and operators have begun to see, particularly under nore
favorabl e conditions such as exist in the South, an opportunity for
private profit in tinber growing. This trend should furnish customers
for research results who were often |acking heretofore. The acquisi-
tion of large forest |and hol dings by the pul p conpanies, w despread
interest by many |andowners and forest industrialists, and industry's
enpl oyment of technical foresters by hundreds rather than by two's or
ten's, are all substantial indications of present trends

Accordingly, in late years and especially since 1945, the
Station's program has been reoriented to lay special enphasis upon dis-
covering and organizing the know edge that is essential to private
| andowners growing tinber for profit. On reasonably good sites, the
timber owner can increase his profits by practicing forestry nore
intensively than he has in the past. This has certainly been the trend
upon a number of private forest properties put under managenent in the
last several years, as well as on existing older public properties. Al-
though a program of work nust be continued to fill gaps in our present
know edge of silvics and silviculture, major enphasis in current pro-
grams is being laid on commercial tests of what we know - that is, tests
on a pilot plant or comercial compartnent basis rather than on a snal
plot basis as in the past. Also, enphasis on production costs and
profit returns is needed as well as on silvicultural results. It is
hoped thatthis work will fill the gap between what we now know and what
the forest practitioner must know if we are to understand the possible
returns from timber growing and the procedures necessary to produce
tinber and other forest crops profitably on substantial areas through-
out the southeastern states. Activities along this line and in related
forest research fields will conmprise future annual reports of the South-

eastern Forest Experinent Station.
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FOREST MANAGEMENT, 1921-1946%

How to grow the nost wood products of desirable quality at the low-
est =ost~-that has been the goal of the Forest Management Research workers
at the Appal achian Station for the past twenty-five years. Fromthe very
begi nning of fornmal research in 1921, problens in how to produce nore and
better timber |ooned large in the Station program Even though nuch of the
early work involved gathering general information from observational-type
studies or the mjor forest production problems, fundamental studies also

had their place,

The Station was originally charged with responsibility for work in
the nountains, and so early effort was logically confined to Appal achi an
hardwood problems., Later, the scope of investigations was broadened to in-
clude some study in the piedmont and coastal plain pine and pine-hardwood
types . Recently, a mjor expansion of Forest Management work has broadened
the program both geographically and functionally. This historical devel op-
ment will be brought out in the follow ng description of acconplishments in
the Forest Management field.

Silviculture of Appal achi an Har dwoods

Throughout the 19th century, beginning with the influx of settlers
soon after 1800, the forests of the Southern Appalachians were converted

from the virgin stands of prime oaks, yellowpoplars, and maples to the
severely deteriorated and run-down condition tfound today. Land clearing
and abandonnment, wunrestricted ffre and grazing, cutting of the best trees,
and finaliy the inrcads of chestnut blight all contributed in a major way
to the rehabilitation problemof poorly stocked, low quality stands con-
fronting the landowner today.

St and Improvemen?

It was natural. that fromthe beginning the Station®s programin-
cluded studies of howto rebuild the once-valuable hardwood forests,
Reconnai ssance of the cutover and burned forests led to the establishnment
of the first stand improvement studies in 1924. Technical answers to the
many problens of stand inprovement, such as cull disposal by felling,
girdling. and peisoning; when and how to weed young stands to inprove com=
position, tree form, and thriftiness; how to thin vyellowpoplar stands
properly; znd how to bring about general rehabilitation of run-down stands
were bezoming available by the late 1920's and early 1930's.

1/ Prepared by George M. Jemison; in charge, Forest Management
Research, Southeastern Forest Experiment Station.
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Wth the advent of the Civilian Conservation Corps programin 1932,
there devel oped an urgent need for information to guide broad scale tinber
stand inprovement prograns, Bulletins and handbooks were nade avail able
to guide the extensive stand inprovement work done by the CCC. Later
studies of the benefits of sone phases of this inprovement work have veri-
fied the soundness of its technical basis

But there were many unanswerable questions brought up by the CCC
tinber stand inprovenent program and many m stakes were made. The Station
set about investigating these problens and in the past ten years has con-
tributed in a mgjor way to the further understanding of stand inprovement.
Final results have been conpiled from experinents in weeding young hardwood
stands to inprove the species conposition, in |iberation of white pine (a
species of increasing inportance) from decadent hardwood overstories, re-
| ease of individual trees from overhead and side conpetition to maintain or
increase their growth rate, thinning of even-aged stands, and |ive pruning
of white pine, The cooperating Bureau of Plant Industry, Soils, and
Agricul tural Engineering has contributed extensively to the know edge of
handl i ng sprout hardwoods to nmaintain high quality and vigor, and of prun-
ing hardwoods without danger of serious decay,

At the present tine, all available information on tinber stand im-
provenent is being summarized in handbook form, and the |aboratory phase

of the project can be considered near conpletion

Harvest Cutting

The silvicultural aspects of harvesting mature hardwood tinber have
posed many varied and conplex questions. Early observations indicated that
the m xed hardwood forest of the Southern Appal achi ans, containing 45 or
more comercial species, could be handled by the selection system which
called for partial. cutting in the uneven-aged stands, A bulletin on tinber
growi ng and Ioggin? practice in 1931 set forth both m nimum practices and
those recomended for full production of forest products,

Mpj or managenent bulletins or reports on Atlantic white-cedar (1931),
yel | ow-popl ar (1933) , and red spruce (1937) were nonographs that actually
went beyond harvest cutting problems. They served as summaries of al
known cultural and silvical information on the species, The know edge set
forth in bulletins of this type was supplenmented in the 1930°'s by study of
the condition of cutover areas in the Appal achians and definition of their
needs, Basic information on natural reseeding and growth of residual stands
collected during the 1930*s has made possible an inprovement of the defini-
tion of minimum cutting practices as part of the Forest Service programin
1946. The same information has shed Iight on the best nethods of applying

the system of partial cutting



Silvics

Progress in general managenent practices has depended heavily on
basic silvical and ecological information. Wen the chestnut blight re-
nmoved one~third of the tinber volume of the Appalachians, it was felt
that the forests might have to be replanted if they ever anounted to
anything., A careful study of areas suffering fromthe blight showed
definitely {1926 ) that young trees of desirable species and form quickly
took over the position of chestnut in the stand,. Study of seed produc-
tion characteristics of five important oak species (1944) and the factors
controlling germination of acorns and early survival (1927) of seedlings
showed what requirements nust be net in partial cutting to insure ade-
quat e seedling reproduciion.

Silviculture in the Pine Region

The original piedmont forests were alnost entirely hardwood, ? but
the clearing, cultivating, and abandoning cycle of the 1700's and 1800°'s
resulted in w despread occurrence of pure old field pine stands, Mre
than half of the forested area of the piedmont is still in pine. Although
many of the ceastal plain pine forests originated on abandoned farm | ands,
extensive natural pine forests existed and were perpetuated by fires that
checked the natural succession to hardwood species. Fine forests in both
regions offer fewer conplex problems than the Appalachian hardwoods,, but
still the best nethods of managing themare not fully known.

Silvicultural studies in the pine regions of the piedmont and coasta
plain have been nore limited than those for mountain hardwoods, but some
not abl e contributions have been made. Considerable information has been
obt ai ned on the still-¢ontroversial hardwood encroachment problemin pine
areas , A detailed study (1943) has shown how serious the problem actually
s, and other work has pointed to means of overcoming the undesirable trend
toward hardwoods., Methods of poisoning large cull hardwoods have been
wor ked ot

The i nareassd demand for pine pulpwood of the last decade has nade
early sommercial thinnings in young pine stands profitable. Results of
thinning in various intensities have been studied for loblolly and longleaf

pi ne,

Requirements for seeding in cutover loblolly pine areas have been
determined. Studies of seed production and seed distribution of |oblolly
pine have led to definiticns of restrictions that should be inposed on
clear-cutting and the specifications for seed trees (1944). The establish-
ment of pine in abandoned fields of the piedment depends on nearness to
good seed sources. Characteristics of such seed sources have been deter-

m ned {1940},
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In parts of the piedmont, ice storms are extrenely damaging in pine
forests, especially those recently thinned. Rules for mnimzing gl aze
damage (1943) have been developed to assist the land manager in overconing
this hazard. In 1946 neasurements on nore than 250 plots were used to
strengthen the know edge of glaze damage as related to stand conditions
and nethods of cutting.

At the year's end (1946), a conprehensive study of the behavior and
control of hardwoods in the South Carolina coastal plain loblolly pine re-
gion has been started. The study is divided into three phases: (1) basic
investigation of hardwood growth rates wunder overstories and after release,
growt h of sprouts, growh follow ng defoliation by silvicides such as 2,4~
Di chl orophenoacetic acid (2,4-D), and relation of hardwood vigor to site,
(2) the control of wunderstory hardwoods in immture pine stands so that
they will offer no serious conpetition to pine seedlings at the time of
the reproduction cut, and (3) the control of understory hardwoods at the
time of the harvest cut. Numerous treatments involving various conbina-
tions of prescribed burning and silvicide treatment are included in the
studies.  The hardwood encroachment problemis being analyzed nore thor
oughly in the piedmont followi ng a 1946 reconnai ssance of stand conditi ons,

Because of the interest in growing pine pulpwod as a final crop,
an experinment has been started to determne if pre-cutting rel ease of
selected seed trees wll stinulate the early production of adequate seed
so that hazards of making a successful reproduction cut in young pine can

be elimnated

Pl antati on Management

Wrthy of special note is the work conpleted on plantation manage-
ment, Early in the Station's program an exhaustive analysis (1930)
capitalized on the experience of Dr. Schenck on the Biltmore Estate
This made evident the fact that hardwood plantations would not succeed on
badly eroded, abandoned farmland. But nore inportant, the presence of a
| arge area of old plantations enabled an early study of thinning. Begin-
ning in 1916, even before the Station was established, sone of the planta-
tions have been repeatedly thinned to provide excellent information on

plantation  managenent.

Artificial Regeneration

In the Geat Appalachian Valley and adjacent highlands there are
about three mllion acres of unproductive land capable of producing forests
Some of this land has been cultivated, inpoverished, and abandoned. O her
denuded and burned forest |ands are incapable of natural recovery by de-
sirable tree growh. Beginning in 1937, follow ng prelimnary exploratory
studi es dating back to 1922, a major investigation of methods of reforest-,
Ing such areas was started.



Species  Adaptation

How to insure planting the right tree in the right place has been
one of the outstanding contributions of the Station's planting studies,
Based on the survival and growth data fromnore than 700 experinenta
plantings, the results show the inportance of soil, topography, and vege-
tative cover to successful planting for inportant hardwood and coniferous
species.  The studies have resulted in the conpilation and w de distribu-
tion of planting charts and guides which indicate what trees to plant for
each combination of soil, site, and cover condition. The adaptation of
species to site has proved its inportance and value in a successful large-
scale pilot plant test begun in 1940, in which the planting guides were

used

In addition to insuring the planting of the right tree in the
right place, the studies have contributed significantly to a better under-

standing of the fundanental relations of soil type and condition, climtic
factors, and conpetition to plantation success

Spruce Regeneration

Unfortunately, the cutover and burned spruce |ands in the Appa-
| achians had resisted early efforts to convert themto revenue-produci ng
areas. In 1924 studies were begun by testing the adaptability of twelve
coniferous tree species to the high elevations of the spruce type. In
1940 studies were intensified to find out howto bring back forests on
these denuded lands. A program that involves planting conbined with re-
| ease or the use of super-stock has been devel oped. Direct seeding methods
for reforesting severe rocky sites have been perfected. Recomrendations
which vary with vegetative cover and site are being used in practica

reforestation  prograns,

Laurel Repl acenent

Increasing the productivity of worthless laurel and rhododendron
brush fields has long been a problemin the Southern Appal achi ans. Re-
search at the Station begun in 1931 has determined how this can be
acconplished through planting white pine. Special techniques of site
preparation, derived fromstudies of many possible methods, are required
to insure success of the plantations. While calculations indicate con-
version to white pine will be financially profitable, |arge-scale pilot

plant tests are under way.

Direct Seedi ng

Direct seeding as a substitute for or supplenent to planting has
intrigued foresters who envisioned that seeding mght reduce reforestation
costs and produce better stands of trees. Conplete studies, begun in 1939
and now in the pilot plant stage, have shown the requirenents for success-

ful direct seeding of pine in the piedmont region and have enphasized its

— 23 P



limtations. Direct seeding can be considered a useful and econonmic sup-
plement to the planting method. Mchine techniques for direct seeding
have Dbeen developed to reduce its cost to half those of ordinary planting
Rigid but highly practical nmethods nust govern the direct seeding work.
Early studies of direct seeding of high-value yellow poplar showed plant-
ing of seedlings to be far more practical

Seed Studi es

Numerous studies of seed germination, storage, and treatment have
contributed to efficient nursery practice. In 1928 a study of the germ -
nation of pitch pine seed was conpleted. Requirements for stora ge of
acorns and guides for planting in nurseries were conpleted (1930). Treat-
ment of loblolly pine seed to naintain viability in storage and obtain
high germnation in nurseries contributed to the success of artificia
regeneration of this inportant species

Mensur ati on

Mensurational studies began somewhat incidental to associated work
in Forest Mnagenent and silviculture, and did not gain full inpetus until
the md-thirties, when an intensive, Station-coordinated project was initi-
ated in loblolly pine. There followed a period of notable progress in hoth
met hodol ogy and usable results, which continued up to the war years and the
interim abandonment of a nensuration program per se. Perhaps the nost im
portant devel opnent of the period was a nethod of constructing yield
estimates which for the first tine provided for the use of mechanically
selected field plots instead of the classic ocularly chosen "normal" plots.
Thi's procedure plus ingenious use of the logistic curve and a contribution
to normality adjustment refined the technique of vyield table construction.

This same period showed marked inprovement in the development of
volume tables and techniques for their formulation, Prior to 1938, volune
table construction was nore or |ess a regional problemwth little enphasis
on the needs of the small holding and the farm owier. Wth the devel oping
econom ¢ inportance of the woodlot and the numerous small non-farm wooded
areas, the demand for volune tables for local application fostered a slow
but determned shift in enphasis to methods which permtted reliable esti-
mates for relatively small volunmes. The older methods by dianeter and
hei ght were suppl enented by the so-called "form-class" table, requiring an
addi tional neasurement in the ratio of o.b. diameter at the top of the
first log to the o.b. diameter at breast height. Tables are now available
for the comercial mountain hardwoods and nost of the native softwood
species, including loblolly and Virginia pines.

A demand for converting factors has existed over the years, and these
needs have been currently net in the nensuration field. For exanple, fac-
tors for converting round and split oak topwood to stacked vol ume were
devel oped in 1941. Conversions of stocked volume to solid volume have been

made avail abl e
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In many-aged nountain hardwoods , reliable nethods for predicting
periodic growh have been known and in use for some time. However, their
acceptance and application have been limted by their conplexity and high
cost* Early efforts to sinplify the problem by generalizing case histo-
ries or increment core analyses proved unsound or inpracticable. There-
fore, in 1934, three thousand permanent sanple plots were established in
seven locations in the Carolinas, Georgia, and Tennessee for the prinary
purpose of developing an accurate, sinple, reasonably cheap predicting
mechani sm A six-year record of these plots forned the basis for a pub-
|i shed method which permts an estimte when only the diameter distribution
of the stand is kxnown, and in addition provides a separation of growh into
the conponents, nortality, and recruitnent”

Characteristic of research prograns, not every study is marked for
positive success. As a correlary to growth in uneven-aged hardwoods, re-
peated attenpts have been nmade to correlate diameter growth of individua
trees with easily recognizable external tree characteristics other than
d.b.h. O the great nunber of variables treated for white oak and short-
| eaf pine, none have been outstandingly successful; a few are stil
retained for future work. Simlar studies to anticipate and provide
prediction equations for nortality have also been only partially successful.

Fi nanci al Aspects of Forest Managenent

In spite of valuable early contributions, there has been an out-
standing | ack of adequate information on the costs of and returns from
managenent . Probably the earliest specific attenpt to show the costs and
val ues associated with |ogging and |unbering was made in 1929. A cooper a-
tive study by the Forest Products Laboratory, the Region, and the Station
showed how costs per thousand board feet decreased and how |umber values
increased as nountain hardwod tree and log size increased. This study
poi nted out the inportance of the small sawmill and its place in the
economy of managing Southern Appalachian stands, A mgjor study was nmade
in 1930 to show the financial aspects of "selective® |0Qgging in theloblolly
pine type of the coastal plain. In addition to finding the conparative
costs and returns of cutting various sizes of pines and hardwoods, the
economc feasibility of relatively light selective cuttings was denon-
strated.  This was probably the first demonstration in the southeast of
the then highly contentious theory that selective cutting was feasible,

In both of these early studies and others made later, the conpara-
tive basis for production costs was the dollar (per Mbd. ft.) rather than
a unit of time such as man or crew hours. Conparisons of costs of manage-
ment or of one method over a long period of time were not only difficult
but risky, As a result of these difficulties and the desire to obtain
grade gields by log grades, an intensive logging and mlling study was nade
In 1945 at the Bent Creek Experinental Forest. This study determned
detailed production costs in ternms of both tine and dollars per Mbd. ft.



At the year's end (1946), this study has been expanded to include a wider
variety of conditions

A study conpleted in 1939 analyzed the factors affecting cost of
producing oak cordwood. It showed time and cost data for bucking, peel-
ing, splitting, and skidding wood. The effects on costs and profits of
changes in wage rates, margins for profit, and cuts per acre were deter-
mned+ Qher studies on production costs have been mde for various types
of pul pwood cutting in loblolly and Virginia pine, including relation of
costs to silvicultural nethod, intensity of thinning, and type of equip-
ment used (1946).

Determnation of the general costs of and returns from mnagenent
have been approached through numerous studies in the past. Analytica
reports summarizing the status of know edge have been included in the tim
ber growing and logging practice bulletins, in studies of white-cedar
management, and in the selective logging studies nentioned above for pine

and  har dwoods,

Instruments and Equi pnent

Like all research workers, those engaged in studies at the Appa-
lachian Station have been constantly forced to develop tools wth which
to work when standard equi pment was not available. The invention of
equi pnent or devices used for the forestry profession constitutes a
wor t hwhi | e contribution, Many such devices have been devel oped in the
past 25 vyears, including circular slide rules, height-neasuring apparatus,
diameter tapes, tree crown profile projector, sag-measuring instrument,
tree form class device, tree poisoning tool, and many others,

Experimental Forest Management

Throughout the years of observation and fundanental study, there
has accunul ated a trenmendous vol une of basic information on forest man-
agement.  Adequate information on the costs and returns of good practice--
something needed if the private landowner is to be interested in inproving
his methods--has been woefully weak, however,

In 1945 an expansion of the forest management program enabled a
shift in enphasis to be made toward testing major managenment systems on a
cost and return as well as a silvicultural basis. The accumulated infornma-
tion in silviculture, nensuration, and regeneration has enabled a sound
and realistic plan of experinmental forest management to be developed.

Wthin honbgeneous sub-regions or "work centers,® groups of forest-
ers are now working on the msjor management problens by operating one or
mre experimental forests, As actual land managers these workers are
testing, on a conmercial scale, various methods of handling tinber [ands



Financial aspects loomlarge in the program of studies, Special investi-
gations of problems growi ng out of the | and management work are al so being

carried on

Adoption of the "work center” approach is a logical step in the
determination of the hest forest management practices. Just as in indus-
try where the findings in the laboratory are put through a pilot plant
stage before large scale production starts, so forest managenent methods
must be tried extensively but with adequate controls to insure the sound-

ness of the test,

Farm woodl and managenment is being tested on a practical scale,
with sustained yield pro?rans being carried out as any well-inforned
farmer night do, Sets of books reflect the profit or |oss aspect of

the operations.

The progress at 8 of these field centers was significant in 1946
At the Oustee and Hitchiti Experinmental Forests, established for sever-
al years, the programof cutting on a pilot plant scale was conpleted
through the first cycle, At newer areas plans for establishing com
partments were conpleted and initial cuttings were under way as the

year ended.

Slwaes

In July, 1946, through a readjustment of Station boundaries, the
Forest Managenment Division became responsible for naval stores research
in progress at the Lake Gty (Florida) Branch. A review of the work of
former years will not be made here but a brief sunmary of 1946 acconp-

lishments is included,

A change in enphasis in the research program was mde in 1946
During the war, high production was the goal. Now, with the gum naval
stores industry in a highly conmpetitive position, enphasis is being
pl aced on studies of greater efficiency and | owered operating costs,
A three-point programis being followed to acconplish this objective:
(1) study of new turpentine techniques aimed at efficiency of opera-
tion, (2) devel opment of high-yielding naval stores pines which, if
grown in plantations, could yield twce the present amount of gum per
tree and thereby reduce unit production cost, and (3) i nprovenment of
the nechanical efficiency of turpentining equipment

In addition to the three-point program ai med at nore efficient
gum production, fundamental studies in tree physiology are continuing
Al'so, a study of integrating naval stores and timber production is
being made to learn how a l|andowner can obtain the greatest profits

Speci fic acconplishnments in 1946 incl uded:
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(1) Accumul ation of additional data substantiated earlier findings
that bark chipping with acid stinulation gives high yields with | ess work,

(2) Pilot plant tests of this nmethod, made with cooperators on a
large production basis, showed 9épercent greater production than ordinary
methods of chipping. The average net profit on the extra gum produced by
this inproved nethod was $1,365per crop of 10,000 trees.

(3) The highlight for 1946in the devel opment of superior nava
stores pines was the establishment of the first field plantation with
seedlfngs from wearlier controlled breeding experinents? The plantation
consi sts of progeny from superior gum producing trees crossed with other
hi gh- produci ng trees, from superior trees crossed with average trees, and
average trees crossed wth other average trees, The plantation is de-
signed to furnish basic information on the inheritance of gum-yield traits
as well as to develop the best possible Mmilkers" fromcross breeding,
Several hybrids of slash pine with longleaf and wWith loblolly are in-
cluded in the new plantation?

(4) For the first time, cuttingsfrommerchantable~sized longleaf
pines were successfully rooted.

(5) Afirst test nodel of a conbined hack and acid spray gun was
produced. The new tool is intended to make chipping and acid application
nmore efficient

Forest Fire Research

One of the earliest activities at the Appal achian Station was in
the field of fire studies, Fires were prevalent in 1921 when the Station
was organized, and private, state. and federal protection agencies were
inadequately  financed. This situation enphasized the need for information
on the damage caused by fires. Thus, the first fire studies consisted of
surveys of fire effects

Fire Effects and Economics

Fire effects studies have contributed in a major way to an under-
standing of fire control. problens, Results of numerous fire effects
studies were conbined in 1941 into a damage apprai sal system adopted by
all the southern state fire protection organizations. This nmove has re-
sulted in a significant improvement of the quality and oonparability of
fire damage data, an essential to intelligent fire zontrol financing,

Fire control can be considered adequate when the total expendi-
tures are such that costs plus |osses are at a mninmm |ncreased
expendi tures beyond this point are not justifiable because they ds not
reduce losses sufficiently in contrast to costs, Determnation of the
justifiable expenditure is the basis essential tc orderly fire protection



planning*  But the evaluation of fire [ osses (or benefits) is extrenely
complex.

~ Early experience in evaluating fire effects at the Station made
possible a mgjor contribution to the economc principles of fire protec-

tionin 1944 to 1946. The investigation developed methods and techniques
for determning the nost profitable fire control expenditure, Evaluations
of all fire effects including those on tinber, soil, water, wldlife,
recreation, and industrial upset were made. Case studies of sanple areas
in nountains, piednont, and coastal plain brought in the mny variations

of fire control problens,

Rate of Spread

Scientific fire control requires that facilities such as roads,
trails, telephone [lines, lookout towers, and manpower be located in the
right places to bring cheapest and nost effective protection to the for-
est values, Contributions to this field of fire planning have been of

maj or inportance since 1937.

A system of evaluating fuel types from the standpoint of rate of
spread and resistance to control was developed in 1937 and 1942. The
classification shows how fast fires wll spread in each fuel and how nuch
effort will be required to control them Identification of fuels by this
system enables proper consideration to he given to location of protection
facilities to cover the nore dangerous and difficult areas first, Know -
edge of rate of spread by fuel types is of value to a fire dispatcher in
calculating the action to take in suppressing fires. The information ob-
tained from these studies formed a partial basis of federal fire contro
planning and is also used currently by federal and state agencies,

Detection

Studies of the visibility of smoke colums, begun in 1937, led to a
series of valuable contributions in the field of physical optics and vi-
sion., Inasmuch as fires are detected by the keen eyesight of |ookout
observers, the success or failure of the whole protection system stands or
falls on an understanding of smoke visibility, No one had ever worked ex-
tensively on the wvisibility of highly illumnated small objects such as
snmoke colums, The fundamental factors affecting their visibility had to
be determned before the best system of [ookout stations and visual aids

to observers could be developed.

Distribution of illumnation in retinal images was studied, and
this led to the design of a practical and reliable eyetest for |ookout
observers (1940), No satisfactory test existed before this study was made.
The present eyetest is used nationwi de by fire control specialists, It
found wi despread use by the mlitary services during the war. Fundamenta
studi es of visual acuity (1944) have resulted in standards of snoke visi-
bility distance. Reconmendations have been made on how to space |ookout
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stations under varying conditions of haze (1937). Two haze-neters were
desi gned (1940), one each for nountain and plains conditions, by which ac-
curate measurements of wvisibility distance-can be obtained to guide in

the manning of |ookout stations, A polarizing filter was devel oped (1942)
that enables an observer to | ook through haze, under some conditions, and
facilitates smoke detection. Visibility studies were conpleted in 1946
with a series of conprehensive technical papers and bulletins on the
fundanental and applied aspects of visibility neasurement

Fire Danger

. Early in the history of fire research at the Station, sone atten-
tion was given to the inportance of weather on the incidence of forest
fires. It was shown that certain types of weather had a pronounced effect

on the build-up of fire danger.

Following a lapse of several vyears:, intensified study of the varia-
bles of fire danger and their evaluation was begun (1937). A system was
evol ved (1938) of measuring the key factors of danger and integrating them
by nmeans of a meter on a scale of 1 to 5.

The developnent of this fire danger rating system and its subse-
quent use by state and federal protection agencies has probably done nore
to inprove fire control than any other contribution of fire research
Fire danger rating systems, designed to mneasure when fire control forces
are needed, effect savings by making such forces available for non-fire
work when conditions permt. In order to get a highly practical and in-
expensive  system special instrunents had to be invented. (ne of these,
the Appalachian Fuel Misture Scale, is used wdely throughout the United

States and in several foreign countries.
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FORESTENTOMOLOGY, 1924-1946%

Initial forest insect investigations, in cooperation with the
Appal achi an Forest Experiment Station, date back to the summer of 1924
when M. A H. MacAndrews established a tent by the Ranger Station at
Lake Powhatan on the Bent Creek Experimental Forest. During that year
bi ol ogi cal investigations of forest insects indigenous to that area were
begun. It was not until the spring of 1925 that Dr. F. C. Craighead, in
charge of the Division of Forest Insect Investigations, Washington,
D. ¢., arranged with M. E, H. Frothingham then Director of the Forest
Service field station at Asheville, N.C., to establish a forest insect
field station there, During April of that year, M. R A St. Ceorge
was assigned to that station and was made directly responsible for the
conduct of the work. In conpan% wth M. MacAndrews, a Site was selected
on the Bent Creek Forest near the spot where the first building was sub-

sequently erected.

Following M. St. Ceorge, the forest insect investigations were
continued and enlarged upon by Drs. J. A, Beal, B. H WIlford, and C H.
Hoffmann. Al so notable contributions to the work were made by the fol -
lowing personnel: R. F. Anderson, W L. Baker, R E Balch, W E.
Bramble, R W. Caird, C. B. Eaton, E. C. Holst, B. J. Huckenpahler,

H R Johnston, and R J. Kowal .

Dr. Craighead's keen interest in fundanental research has been re-
flected in the character of the programof work carried on at the
Asheville station ever since its inception and by the nature of many
research publications by forest entonologists working under his guidance,

Mpj or ent onol ogi cal probl ens which were studied intensively in-
cluded the following;, (1) ecology and control of the southern pine
beetle; (2) tree injection to kill barkbeetles and to preserve wood;

3) control neasures for termtes; (4) powder-post beetle investigations;
5) biology and control of white grubs in nurseries. These and ot her
m scel | aneous forest insect problenms incidental to the main programare
discussed briefly below,

Southern Pine Beetle

Since the southern pine beetle, Dendroctonus frontalis Zimm. ,
is one of the worst enemes of southern pines and since one of the nost
severe droughts during the previous 50 years was in progress, it is
only natural that this insect was the center of the initial investi-

gative studies.

1/ Prepared by R. A St. CGeorge, (. H. Hoffmann, and B. H.
Wl ford; Division of Forest Insect Investigations, \shington, D. c,
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The extensive dying of pine from the conbined effects of drought
and insects, the growi ng inportance of reforestation,and the inperative
demands for assistance from southern timberland owners enphasized the
pine-insect situation as one of greatest inportance

The initial experinents centered around the theory that unfavor-
able climtic conditions, chiefly drought, produce effects wthin the
trees which make themattractive to the southern pine beetle and certain
species of Ips barkbeetles. Experinents were planned to sinulate the
effects of drought on a group of shortleaf pine trees by trenching around
several trees located on a knoll and covering it with canvas to shed
water. It afforded an opportunity to study the subsequent growth, sap
density of the phloem and |eaves, soil noisture and tenperature relations
and the susceptibility of the trees to barkbeetle attack. Dr. E. J.
Kraus assisted in the plant physiological aspects of the problem paying
particular attention to the food reserves in normal and treated trees,
and Dr. ¢. F. Korstian aided in naking the sap density determnations
and in interpreting their significance. Such was the beginning of the
intensive forest insect investigative work at Bent Creek.

Later studies showed that a direct correlation exists between
drought and subsequent barkbeetle attack; that barkbeetles were inocu-
lative agents of bluestain spores in trees, and also create favorable
conditions for the stain to develop; that the rapid death of the tree
fol l owing barkbeetle attack is directly attributed to the bluestain
fungi and vyeasts, rather than to mechanical injury caused by girdling
of the inner bark of the tree by the beetles; that the experimental
study of the physiology of pines reveal ed the wood dries fromthe outer
ring to the center of the trunk in areas infested with beetle galleries,
and that the bluestain fungus (Ceratostonella pini) is closely associ ated
with the stoppage of conduction and drying of the wood; that the broods
in barkbeetle infested trees during epidemcs are frequently adversely
affected by excessive moisture conditions and by extrenmes in tenperatures

Extensive surveys of stand inprovenent work and other cutting
operations showed that pine can be cut during the summer and yet not
cause barkbeetle outbreaks, provided there is a continuous supply of
slash and it is kept away fromliving trees. Qher field studies indi-
cate that epidemcs of the southern pine beetle cause a change in
forest conposition frompine to hardwoods and that nixed pine-hardwood
stands are |ess susceptible to attack than those of the pure pine type.

Wood Preservation

A thorough exam nation this year (1946)of standing trees, poles,
and stakes inpregnated with chemcals at the Bent Creek and Santee
experimental forests from 1930 up through 1940 gave additional valuable
informtion on the feasibility of wood preservation by such methods as
stepping, capping, and banding. These methods, the so-=-called sapstream
treatnments of getting chemcals into trees, were developed at the

MB 2m



Appal achian ~ Station, first in conjunction with barkbeetle contro
investigations, later during the studies of forest products insects

Some treatnents of standing and freshly cut trees with preserving salts
conpletely protected the wood frominsects and decay, noticeably |ength-
ening the useful service of the wood.

Owners of wood |ots and others can utilize these nethods to
effectively treat non-durable woods for fence posts and rustic construc-
tion. Chemicals such as copper sulfate and chromated zinc chloride have
been found satisfactory for this purpose when used at an injection dosage
of one-half pound to one pound of the salt to one-half gallon of water

per cubic foot of sapwood.

Earlier reports on the subject of sapstreamtreatnents resulted
in considerable active interest in research and in practical application
of the methods in the Southeast and in Canada.

Term tes

The information accunulated fromtermte control investigations
carried out at the Appal achian Station was used to definite advantage in
advising Arny, Navy, and federal housing agencies on construction prior
to and following our entry into the war. Several changes in the services
construction specifications were brought about'partly through contribu-
tions resulting from these investigations, the nost val uable one being
the elimnation of termte shields.

Hundreds of posts cut fromtrees inpregnated with water-sol uble
salts were buried one-half their length in the ground to determne their
resistance to attack by termtes and decay. Many of these chem cals have
given satisfactory service for a period of ten or nore years.

Approxi mately 60houses in Asheville have been experimentally
treated with soil poisons to control termtes. Certain by-product oils
showed considerable promse when conpared wth standard chemcals recom

mended for this purpose.

Powder - post Beet | es

Sone studies on chem cal control of and protection against powder-
post beetles were carried on at Bent Creek in conjunction wth biologica
studies of these insects. Chemcals such as orthodichl orobenzene, a 5
percent solution of pentachlorophenol, a mxture conposed of 9parts
turpentine to 1 part of kerosene, and kerosene al one proved effective in
checking infestations in seasoned wood products. The  pentachl orophenol
also served to prevent attack. Contributions from these chemcal control
investigations were used advantageously by the public and by private
industries in peace as well as during war tines.
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Considerable data were collected regarding the relationship
between the starch content of wood and powder--post beetle attack
Infestation varied in proportion to the starch content, being nost
severe as the quantity of starch increased

Wite Gubs

Intensive studies for the control of white grubs in pine nur-
series were carried out in the Carolinas from1932-1938. Qur know edge
regarding the biology of the genus Phyllophaga and distribution of the
species was considerably increased, and a means for practical control
was developed. Although acid lead arsenate proved effective for contro
of the grubs, the margin of safety between the |east anount needed to
kill the larvae in the soil and the maxinum anount tolerated by the
seedlings was found to be very narrow  The nost satisfactory renedy
consisted of injecting the soil wth carbon disulfide. A soil injector
was invented which nade the application of this chemcal practicable.

Miscellaneous Forest Insect Problens

Even though plans are evolved each year for carrying out |ong-
time entonological projects, some of these studies often have to be
curtailed on account of population fluctuations and other conditions,
At the same time, however, frequently urgent new short-time forest
insect problems arise in different forests. Al through the years
forest entomologists at this Station have studied and reported on such
problenms involving injurious insects, their interrelationships wth
fungi and weather conditions in damaging the forest, and inportant
informtion has resulted from these investigations

(oservations indicate that in some areas large losses of oak can
be attributed to late freezes, while in other forests drought and late
frosts, in conbination with fungi and insect attack, cause marked deteri-
oration. As a result of drought and Ips barkbeetle attack, some ten
mllion board feet of southernpines were killed in the GQulf States in
1925, Hickory trees may become weakened by a rainfall deficiency and
rendered favorable for Dbrood developnent of the hickory barkbeetle
Excessive rainfall at the time of beetle emergence and while young larvee
are present in the phloem causes nmortality to both stages

As a result of fire studies, it is now known that infestations of
certain barkbeetles and borers indicate in advance which fire-danmaged
trees will die, and that scorched foliage is nore inportant than stem
scar as an indicator of fire danmage

A study of turpentine borer damage showed heavy |osses due to
windfall, decreased gum production, and defects in Ilunber; also that
such damage could be prevented by fire protection and by conservative
turpentining  methods. The locust borer, a serious pest of black |ocust,
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was found to be susceptible to spray enul sions, provided they were
applied in the spring when the |arvae reside between the bark and the

wood.

O wunusual interest was the discovery of serious injury to the
roots of eastern red cedar seedlings by the seed-corn nmggot. Adequate
control of this pest in forest nurseries is obtainable wth mscible

car bondisulphide.

During World War 11, surveys were made and advice furnished to
growers on the control of insects attacking cultivated gol denrod, which
was planted to produce a supply of rubber for technical experimentation

Recently considerable interest has centered about aphid epidenmcs
on pine trees and their possible relation to tree diseases. Fortunately
t hese out breaks have been brought under control by natural insect enemes
before the insects caused noticeable direct injury to the trees. A
closely allied insect, a chermd, on the other hand, causes reduced growh
and a drooping malformation of current shoots on small white pine trees,
Onanentals of value can be saved by the thorough application of a stan-
dard oil enulsion.



FOREST PATHOLOGY, 1925-1946%

Research in forest pathology follows three main Iines: forest
diseases, shade tree diseases, and the deterioration of forest products
The Asheville branch of the Division of Forest Pathol ogy, established in
1925, has been engaged in all three types of problenms, with mgjor enpha-
sis on the diseases affecting tinber mnagenent.

Wth the chestnut blight sweeping through the southern Appal achi ans
in the 1920's, the earliest work was directed at determning how |long the
dead trees would be wuseful for tannin extraction and for pulpwood.  These
studies established that the tannin content in dead trees drops little
until the wood becones appreciably decayed, and that wood woul d ordinarily
be useful for tannin and pulp for about 30 years after death of the trees.
This was invaluable information for the 16~odd chestnut tannin plants in
the region. The accuracy of these predictions is attested by the con-
tinued operation of extract plants to the present tine.

Coincident with the work on chestnut salvage went research into the
performance and value of the Asiatic blight-resistant chestnuts, when
planted over the range of the Anerican chestnut. Thousands of plantings
were made on old fields and other abandoned | ands, and the great bul k of
these failed. A few were made on good forest sites and fertile farm land
and nmost of these have succeeded. The Asiatics wll not do well on poor
sites, but where they can be planted on better soils they wll provide
nuts, fence posts, small poles, and other wuseful products.

Following the early work on chestnut problems, a conprehensive
research program was inaugurated, aimed at reducing the extensive [o0sses
being caused by tinmber decays and canker diseases, and at discovering the
causes of and the control for the many unstudied diseases of economic
inportance in the southern Appalachians. The rapid expansion of the
southern pine paper industry, and later, the second World War, involved
the Asheville branch in research on the deterioration of forest products.
The spectacul ar epidemc vascular wilt of the mnosa tree, one of the
most popular ornanmentals in the South, drew attention to the shade tree
disease field. The close of two decades of disease research finds the
Asheville branch devoting major enphasis to the determnation of the
cause and control of extremely inportant little leaf disease of pine

;/§repared by George H. Hepting; in charge, Division of Forest
Pathol ogy, Bureau of Plant [Industry, Soils, and Agricultural Engineering,
Asheville, N. C.
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Timber Decays

The major decay losses in standing tinber result from butt rot
from basal wounds,. butt rot from the parent stunp in the case of sprouts,
and top rot from natural wounds, Lesser decay losses result from prun-
ing wounds and thinning sprout clumps. To deternmine the sources of
these | osses and practicable means for minimizing gll of themrequired
an extensive series of investigations

Studi es on hardwood | oggi ng operations throughout the Appal achi ans
established the range in cull for the major species, the increase in cull
with dianeter and age, and clearly denonstrated -that fire scars were by
far the greatest single avenue for butt rot in the hardwoods. In old-
gromth oak of seedling origin butt rot can be reduced from the present
average of 15 percent of the gross volune to 1 percent by the elimination
of fire, A rotation age not to exceed 150 years will elimnate nost of

the top rot.

Analysis of the relation of fire wounds and decay to the whole
probl em of tangible tinber |osses from fire, showed that 45 percent of
the noney loss fromfire in nmountain hardwoods was due to decay in the
standing, tinber that remained alive after the fire. A fornula was
devel oped, based wupon the study of fire.-scarred oaks throughout the
mountain region, that permts an estimte of the volume of cull that

will develop behind wounds of any given size over any given nunber of
years after a fire. These results can be readily applied in making cull

deductions in tinber estimating, on tinber sales, and in surveys.

In oaks of stunp sprout origin the incidence of decay is high,
Studi es of thousands of trees in the coppiced forests of Pennsylvania,
Virginia, and West Virginia showed 25 percent of the young oaks to be
butt-rotted from the parent stunp, The Inportant discovery was made
that while sprouts that arose a few inches high on the old stunps usually
contracted the stunp decay, sprouts that arose at or below the ground line
sel dom became decayed, Since the high-origin sprouts usually becone the
dom nant ones in a clunp, they should be eliminated early. Favoring |ow -
origin sprouts before a stand is 15 years oid will greatly reduce butt
rot and will avoid large nultiple sprouts later.

The estimation and prediction of top rot is one of the knottiest
problems in tinber cruising and En determning whether to cut or leave a
given tree in cutting operations, Studies in oaks have provided fairly
reifable means of estimating the volume of cull associated with rotten
stubs, wounds, blind knots and other external indications, and these
results are being used on National Forest timber sales and by the Forest
Survey. Simlar studies in pine have aided in estimating the anount of

red heart associated with conks on the bole.
Research on decays in connection wth special woods operations has

produced many results of definite value:: (1) Ten years of study of oak
sprout clunmp thinning shows that renoving one of a pair of companion



sprouts is risky from the rot standpoint if the trees are larger than

3 inches in d.b.h., and the crotch is of the V-type, but the decay hazard
is slight when the sprouts are smaller or are separated with Utype
crotches. After 10 years only 54 percent of the 2.6~ to 4.0-inch wounds
and only 6 percent of the wounds 5.6 inches and wider had healed;, (2) Prun-
ing wounds on oak nust not exceed 1.5 inches in wdth if the percentage

of wounds infected with heart-rot fungi is to be kept under 10 percent;

(3) Conky trees felled and the conks knocked off wll regenerate new

conks for 5to 10 years if the fungus is a Fomes, but will produce new
ones only sporadically for the first fewyears if the fungus is a Poly-

porus.

Canker D seases

Nectria canker is damaging to black wal nut and some of the northern
hardwoods throughout the nmountain region, and to the oaks in western Mry-
land and parts of West Virginia. It is common on small or suppressed
yel lowpoplar, but the cankers on this species heal out rapidly as size
or vigor increase. Nectria is a mnor problemon other species. Strunella
canker is frequently damaging to oaks in Mryland, Virginia, and West
Virginia. The idea that systematic eradication of cankered trees mght
ultimately result in greatly reduced infection is being tested by experi-
ments started 13 years ago in heavily cankered stands in western Mryland
Cankered trees have been repeatedly renoved on a 186-acre and an || -acre
tract, while adjacent areas serve as controls. These experiments indicate
that in oak, new cankering by Nectria becomes very slight after a stand
passes the age of 25 years, regardless of eradication, but Strunella
infection continues. Eradication has proven costly and unnecessary
against Nectria and ineffective against Strumella

Cross-inoculations with Nectria from mny tree species showed that
there is a common species, N. galligena, that causes cankers on nany
species, a distinct species N. magnoliae that causes the cankers on yellow
poplar and nountain mgnolia, and possibly a third undescribed species
that causes the cankers on sassafras.

I ncrenent borin?s made experinentally in sugar maple and in yellow
poplar of low vigor always resulted in Nectria cankers, while borings in

white oak, scarlet oak, vigorous vyellowpoplar, and white, pitch, and
shortleaf pine produced no external defects. Internal defects wll be

determined in 1947 (10th year after boring).

Little Leaf Disease

The little leaf disease of pine is now established as the major
problemin grow ng shortleaf, and in some places loblolly, pine over
hundreds of thousands of acres throughout the piedmont and in the upper
coastal plain of Aabama. CQutting practices recommended for these areas
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invol ve pecognition Of the disease and freguent eariy cuts to sal vage
the little leaf trees before they die. On the average they will die
within 7 years of the appearance of the earliest symptoms. Research on
the cause of 1ittle |eaf has uncovered strong clues in the direstion of

i nadequate nitrogen nutrition and the possible role of soii and root
fungi. Foliar analyses of Little leaf trees show them o be conspiou
ously | oW in nltrogen and calcium, and normal in amounts Of potassium,
phosphorus, magnesium, and boron. Appllcatlon of nitrogen wthe soil
tends to prevent 1ittle |eaf anong healthy trees and induce recovery in
di seased trees; and the heawvy application of litter, waich would be
expected t 0 cause a tenporary dimimtiu iﬂ “.zf*ailablp nitrogen . acceler-
ates decline from 1ittle | eaf shortly a sppiication. Diseased trees
have been eradicated each year for the pas t 3 years from a 1,000-acre
tract i n Sout h Carolina. Thus far the incidence of' new cases has been
as high cn the? eradicated area a.8 on the uneradicated. Thi s experiment
is also providing precise data on icsses and on the silvicultural aspects
of the dfsease, such as the effect on composicion; regeneration of pine;
and bark beetle attacks, over a large representative area.

Mimosa Wils

The mi nosa tree (Albizzia julibrissin), a species of hi gh orna-
mental val ue and heretofore remarkably free from pests, was found dying
of a wilt disease in Tryon, N. C., in 1935, The wilt has since spread
to 75 localities and now occurs fromRichmond, Va., to Troy, Ala., and
is well onits way to killing out the mimosas in many southerncities.

The cause was found to be a new species of Fusarium which doe:; not affect
any of our native southern forest legumes. Soil treatments and eradica-
tion have thus far failed to check the disease., However , a seaseh for
strains of ' the mnosa tree resistant to the Wilt has produced a few trees,
rai sed fromseed, that are now 7 years cld and healthy. despite having
been ino-ulated for 3 suc,ceoswe: years and then planted in infested field
soil. Over 700 other seedlings given similar treatment di ed of the
disease , Methods for rooting mimesa cuttings have besn developed, and
cuttings from the resistant trees are now being testedomwiit] €5-),. .-

ance,

St2ins_and Discolorations

The expansion of paper-making from southern pine and the use of
these pines for newsprin®t made i1t advisable Lo determine the importance
of biue stain and decay in southern pine lvﬂpword Peelad wood stacksd
in the woudsz in the fall develJde bluse o the extent of one-third
to one—~haif ¢f the sapweed volume in one mor This amount of stain
affected the coler of the pulp, qunﬂnﬂfg more bleach than unstained wood
for white paper, but did not otherwise affect the quality of the paper.
Instances of extensive decay of pine pulpwood in as short a time as &
months have been studied, under unsanitary yard conditions and poor pil-
ing. Information ¢n proper praciizes £o reduce or avcid such losses has
been made available tc the scuthern papsr industry.
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The death of pines following bark beetle attack, a major source of
loss in the southern pinery, centered attention on whether the cause of
death was the beetle galleries or the blue--stain fungi that the beetles
invariably brought with them. Extensive inoculation experinents showed
that the rapid death of bark-beetle-attacked trees was caused by the
invasion of the stafning fungi rather than by the girdling effect of the
beetl e galleries.

During World War |1 yellow poplar veneer and |unber were in heavy
demand by the aircraft industry. The wood of this species is often vari-
ously colored in the living tree, with the col ored wood conmonly making
up to 50 percent of the total volunme cut fromsome areas. Most of this
material was being rejected cn suspicion of weakness, thus greatly reduc~
ing the supply, Strength tests on hundreds of specimens, supplenented by
m croscopi ¢ exam nation and cul tures, establfshed that nmost of the
di scol ored wood was sound and of normal strength, and only the brown-
col ored wood need be suspected of decay. Independent estimates state
that this work raised the production of aircraft yellow poplar veneer by
25 percent when this material was in critical demand, and helped assure

the rejection of unsound wood.

Decay in Wod Aircraft

The use of many thousands of wood sircraft and gliders by the Arny
drew attention to deterioration problenms in aircraft during shipment and
in use. Visits to 28 Arny airfields and many manufacturing plants dis-
closed the need for extra attention to drainage, both in construction and
mai ntenance in parts oseveral. nodels, The noisture that |ed to decay
eases came from outside sources such as |anding-gear splash, wash water,
and rain, rather than from internal water of condensation, Measures to
avoi d decay in wood aircraft were summarized in a special release and in
an article in the Aerc Digest, and the information was directly funneled
tothe Arny fields by the A.A.F, Air Service Command.

Miscelianeous Forest Diseases

A new lethal vascular disease of large sugar mples in the Pisgah
National Forest, called sapstreak, has been killing many trees in one
locality. Experinments have demonstrated the cause of this di sease to be
a, formof the sapstain fungus Endcconidiophora virescens, which enters
through wounds and devel ops in the sapwood of otherw se healthy trees,

A new pine disease, called pitch czanker, caused by a form of
Fusarium lateritium, has appeared in parts of the Southeast. The cankers
are very resinous and kill tw gs and leaders of several species, Proms-
ing experiments are under way? testing this fungus as a stimulant to gum
flow in naval stores operations,



A twig blight of mjor inportance to the comercial production of
ornamental hemocks was found to be caused by the |-cycled rust Melanpsora
farlowi. The life history of this fungus and effective control neasures,

involving spraying during My and June, were worked out in a single season.
A new speci es of Rosellinia was described, causing a hem ock needle
disease in North Carolina.

Repeated thinning of the white pine plantations on the Biltnore
Estate has caused a marked build-up of the butt-rot fungus Fonmes annosus.
Unthinned stands had very little butt rot. Qher butt rots in the Bilt-
nore white pines were caused by Polyporus schweinitzii and P. circinatus,

Service

Heavy demands have been made on the time of pathologists for service
work.  This service was extended to all canps doing forest inprovement
work in the Appalachian region during the OCC program  Currently about
200 requests per year are being handled for examnation of specimens,
field visits, and mscellaneous service to forest and shade tree owners,
nurseries, the Forest Service, National Park Service, T.V.A., S.C.S., and

the States.
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WATERSHED MANAGEVENT, 1931-19461/

I'n watershed managenent research we are finding out how foresters
and | and managers can best discharge their responsibilities as custodians
of water resources. Less is known about water than about any other impor-
tant product of the forest, principally because we |ack observational data,
on which to establish a scientific basis for managing water as a natura
resour ce. It was in recognition of this need for basic data that water:
shed management investigations were developed at the Southeastern Station
The original Streanflow and Erosion Investigations, first begun in 1931
have since expanded to becone the present Division of Forest |Influences.

Water has a commanding place in the econony of the southern noun-
tain region. For many sections the |ocal comodity value of water far
exceeds the total value of harvested tinber and other wood products.  The
southern nountain region is the source of water supplies essential to the
greatest alumnumand textile industries in the world. An expanding paper
and rayon industry is continually looking for additional water supplies
Mini ci pal expansion has already led to rivalry for watershed areas. Hy-
droel ectric power devel opnents rank among the foremost of the Nation.
Sportsnen fromthe great population centers of the East are making increas-
ing and nore exacting demands on the streanms for recreational uses

Notwi t hstanding their inportance in the econony of the region, the
wat er sheds of the southern nountains have suffered much from m smanagenent,
from indiscrimnate cutting and burning, fromsoil depleting types of noun-
tain agriculture and grazing. There has been a progressive deterioration
of water resources as a result of land exploitation over a period of nore
than a century. Reduced water quality is evident in the sedinent and pol -
lution now carried by the streams. Decreased water supply is evident in
more irregular streanflow and in the dimnution of ground water reserves.

Fl oods are of frequent occurrence with |osses to crops and |ivestock and
destruction of fertile valley land. Stream channel control is becom ng
increasingly necessary to prevent cutting away of valuable land, loss of
roads and bridges, and the debouchment of rubble debris into the valley

[and bel ow

Research  Procedure

Field investigations have been centered at the Coweeta Experinenta
Forest in Mcon County, North Carolina. This 5600-acre conpletely forested
area was selected specifically for water resource managenent research.
Here are |ocated 36 snall drainages with continuous flow, each one suitable
as an independent experinental unit. The average annual rainfall of 70

1/ Prepared by C. R. Hursh; in charge, Division of Witershed Manage-
ment  Investigations, Southeastern Forest Experiment Station
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inches is well distributed throughout the vyear, The soils are relatively
deep and perneable but water tables are sufficiently close to the surface

to be observed in shallow wells.

Experinental procedure includes for each watershed, first, a
period of observation of streanflow, precipitation, tenperature, water
table fluctuation, and a study of existing plant and soil conditions., This
necessitated for each drainage the installation of stream neasuring de-
vices , weather stations, and observation wells. Fromthese records we are
able to conpare the amount of rainfall and runoff for each drainage. The
period of standardization requires about 5 years, during which streanflow
and other essential water cycle characteristics of the watershed becone
known , Changes in the vegetation cover carried out under carefully con-
trolled experimental procedures are then made and the sanme streanflow and
ot her measurements are continued in the same nmanner as during the first
period of observation, By this experinental plan accounts are kept of the
continuous water econony of the experinental watershed both before and
after changes are brought about in the vegetative cover. Fromthese ac-
counts it 1s possible to determne the effects of the land use changes
on the yield and quality of water from the experinmental watershed

Experinental Wtershed Studies

Ef fect of Vegetation Renpval

One of the principal questions that has confronted the forest man-
ager in the past is the effect of cutting forest vegetation on water
quality and water yield. As a pilot study of this problem all ngjor
tree and shrub vegetation over 0.5-inch diameter on a conpl ete watershed
was cut down, with a mninum of disturbance to the forest floor. Thi's
type of cutting was carried out on tw separate experinental watersheds
On a third watershed, cutting was carried out on a narrow streanbank strip
only. On one watershed that was conpletely cut over, the coppice stand
was allowed to return unmolested; on the other, the sprouts were re-

moved in mdsumer

No inpairnent of the water quality appeared. A marked increase in
water yield followed vegetation removal. This increase in runoff from
the conpletely cut-over areas amounted to about 65 percent for the first
year, and a significant increase has persisted each year since cutting
On the watershed where only the bank vegetation was renmoved, there was
a definite increase in streanflow which resulted in an al most conplete
di sappearance of the wusual diurnal fluctuation occurring during the
sumrer season. The amount of increase was about 20 percent. It is con-
cluded from the above studies that watershed management calls for
vegetation that transpires a mninumof water but maintains optinum soi
structure for infiltration and storage
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Mountain Agriculture

The effects of agriculture on streanflow were studied on a com
plete watershed which was cleared and partly planted in corn. Results
showed that favorable structure of forest soil remains for a period of
about two years after clear cutting and cultivation under the soil con-
ditions studied. Very little change in streanflow took place the first
2 years - as long as original structure of the surface soil remined
After the third year, reduction of organic material and tilth of the soi
becane increasingly evident; storm runoff was greatly increased; flood
peaks increased from 4 to 10 times; erosion sediment carried by the stream
i ncreased 500 to 1,000 tines as compared with simlar storms. Unless
very conservative agriculture is practiced, exceedingly unfavorable water-%
shed conditions are created by clearing and cultivation of steep mountain

sl opes.

Wodl and G azi ng

The effects of woodland grazing were also studied on a drainage
area basis. Here a forested watershed was subjected to excessively heavy
browsi ng by beef cattle during the months of My to Septenber. Heavy
tranmpling took place during the first season, reducing the porosity of the
original 6 inches of surface soil from5 to 15 percent by vol ume, As
palatable forage became reduced, cattle restricted their novement over the
area, but progressive depletion of the soil continued, due to a damage of
the natural surface conditions, Some changes in streanflow and surface
soil movement appeared, and these changes are beconing progressively nore
conspi cuous each year. It is concluded that heavy tranpling and browsing
of woodlands is definitely unfavorable to watershed values,

Ef fects of Burning

A prelimnary study of the effect of fire was carried out on a
forested watershed which was subjected to a single severe spring burn.
O her than a slight tenporary change in the pH of the streamwater, no
changes in runoff or in the amount of sediment were evident, In this burn
the litter on the forest floor was conpletely consumed, and 30 percent of
trees up to ginches in diameter were killed. A heavy growth of herbaceous
plants and sprout growth appeared the first season after burning. Under
the conditions of the experinent the deep clay soil was quite noist at
the time of burning, Consequently, the burn did not greatly affect the
soil below the immdiate surface, As a result the normal soil structure
and biological activity that govern infiltration and water storage in the
soil are not significantly changed. The study to date is quite linted
as to application and nust be repeated on areas of thin soils and other
conditions of aspect, topography, vegetative cover type, and frequency of
burn,  Cbservations elsewhere in the region, not on an experinental water-
shed basis, indicate that on certain types of thin shale soils heavy
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burning does cause severe storm runoff, erosion, and stream turbidity*

Ef fects of Loggi ng

The effect of logging on water quality and yield was studied
through a tinber sale carried out on a conplete experimental watershed
Logs were skidded down the natural drainage channels by horses, in keep-
ing with local logging practices. Also a tenporary access road for trucks
was cut into the area., Some changes appeared in the amount of storm dis-
charge in the streamas shown by the stream hydrograph. O nmore signifi-
cance are the large anounts of eroded material from the skid roads that
appeared as sedinment in the stream carried during storm periods. Better
attention to the [location, construction, and mmintenance of skid trails
and roads, and further inprovements of logging nethods are necessary to
preserve water values. It is apparent that nore time spent in [ocation
construction and maintenance of skid trails during logging operations
w || pay large dividends in preventing erosion and naintaining water
values.  This study wll be continued for the purpose of finding out the
degree of water quality inpairment caused by logging, and the Iength of
tim to which changes in water quality wll persist after logging. The
principal conclusion reached so far is that present local practices in
the southern mountains are decidedly undesirable on watersheds.of high
water values for nunicipal, industrial, or recreational uses

Interpretation of Streamflow

Due to particularly favorable rainfall, soil, and topographic
conditions for watershed studies in the southern Appalachian mountains
progress was made in both fundanmental and applied hydrology in a nuch
shorter period of tinme than was first anticipated” Research findings at
once helped to clarify certain controversial questions and established a
sounder basis for understanding forest-streamflow relations, For exanple,
the general shape of storm hydrographs from undisturbed forest areas
during short intense storms resenbles the shape of hydrographs produced
by surface or overland stormrunoff fromrelatively inpervious |and
surfaces. Hydrol ogists interpreted this as neaning that there was in-
adequate infiltration of rainfall into the forest, soil that resulted in
surface storm runoff. Results of the Station's early studies showed that
rapid rises in streams from forested areas are due alnost entirely to
outflow from rain that has fallen directly into the stream channel and
are not due to lack of infiltration into the forest soil. By establish-
ing the exact contributions of channel precipitation to runoff on a
watershed basis, it was possible to clarify a msinterpretation that was
one of the obstacles to the nutual understanding of forest-streanflow

relations by both engineers and foresters,
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At the sane time it was al so observed that considerabl e increase
i N streamflcw Not accountable for as channel precipitation does take place
from undi sturbed forest areas during long continued rains. By studying a
| arge nunber of hydrographs fromdifferent experinental watersheds on the
Coweeta Forest, it was found that the increase in 'storm water was due to
both channel precipitation and to a form of subsurface storm flow, the
nature of which had never been clearly denonstrated previously. Mvenents
of the water table as recorded in observation wells were enployed to es-
tablish the fact that the rainfall first entered the soil and then noved
lateral ly through the porous upper soil layers to the streamchannels in
tine to contribute to the stormrunoff. The runoff was thus shown to be
internediate between overland storm flow and ground water seepage from the
underground storage usual ly suppiyingthe normal flow of streams during
non- - st or nperiods.

The above researches furnish a basis for a nore realistic inter-z
pretation of forest-streanflow relations in terms of watershed storage
than was possible before experimental data became available. They nmade
it possible to explain stream behavior through the separation of stream=
flow on the basis of the source of the water -- (1) from tenporary surface
detention, (2) from tenporary subsurface detention, and (3) from nore
permanent ground water storage. This separation is necessary for
interpreting the effect of different land use practices on stream be-
havior, or for conparing the effects of watershed treatnents,

O special significance from the standpoint of fundamental hy-
drology are the findings of the Station relating to the annual bal anced
water econony of small watersheds. These findings substantiate the theory
that in humd climtes precipitation recharge of a watershed for any one
year should tend to equal the discharge from the watershed as runoff,
transpiration, and evaporation, together wth changes in the amcunts of
soil noisture and ground water stored on the watershed. Data for the sub-
stantiation of this theory as a sound hypothesis were published as a part
of the Station's regular watershed studies.

Practical Applications

Mini ci pal and I ndustrial Watershed Managenent Research

These research results find ready application in the practical man-
agement of nunicipal and industrial watersheds. It has been shown, for
exanple, that cutting of trees may be carried out on forested watersheds
wi thout jeopardizing water values if proper precautions are taken. The
common belief that wunfavorable water vyield wll follow the disturbance of
the original forest has arisen because land clearing for cultivation
heavy grazing, or heavy burning has generally resulted in reduced water-
shed values. Conclusive experiments have shown that cutting timber in a
way that leaves the forest floor wundisturbed wll actually result in an



increase in water yield in the southern states where the high summer
tenperatures favor excessive transpiration and evaporation.

A On the other hand, it has also been shown that careless |ogging
will jeopardize water quality through added turbidity and sedi ment.
Further observations indicate, however, that this is a secondary problem
which can be overcone by better harvesting techniques. The above find-
ings apply particularly to a municipal or industrial watershed where
shortages of water supplies frequently occur during the summer nonths,

In such cases it is evident that cutting with mninum disturbance to the
forest floor wll be beneficial in increasing water vyield. These find-
ings clear the way for a nore realistic programof multiple use. Research
has pointed out the feasibility and even the desirability of harvesting
tinmber products, which are now withheld from exploitation, on inportant

areas where water is of primary inportance

Contributions to Flood Control Prograns

On the basis of the early results fromwatershed studies, the
Station has been able to assist in the practical solution of flood con-
trol problens related to land use, The coordination of a land use and a
flood control program for the upper French Broad River was made possible
by basic data obtained through experinental watershed studies. Wth
these data it was possible to work out a uniform classification into
which all lands in the region could be classified with regard to their
capacity for infiltration of water into the soil. This classification
provided a basis for common understanding by engineers, foresters, and
agriculturists of specific land classes and the hydrologic significance
of each class in local flood control problens.,

Soil _Stahilization

Al'though soil stabilization has not received major attention as a
research problem such investigations as were made contributed very
definite results that found ready application. A nunber of studies were
carried out along lines of naturalizing and stabilizing soil exposed by
engineering works, such as railroad fills, roadbanks, earth dans, and
borrow pits. The principal findings led to wdespread interest in the
use of mulches on infertile, dry and unstable soil. Mlches were first
tried out in 1932 to protect seeded banks from becom ng broken down by
freezing and thawing during the winter nonths, It was then discovered
that local weed and litter nulches served one of their greatest values in
introducing and protecting indigenous plant species, Also the use of
mul ches provided a maximm Of moisture protection together with a maxinum
stabilizing effect and physical inprovenent to soil, at a nininum cost,
These findings were subsequently adopted by State Hghway Departments
railroad mintenance engineers, and others, and have been wdely used
t hroughout the country with such nodifications as are required locally,
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During the years 1931to 1934,prelimnary tests of nethods were
made for control of gully erosion on abandoned farnm and, and for the
control of erosion on banks and fills created by the construction of
mountain highways and roads. Subsequently these studies were transferred
largely to the Soil Conservation  Service, and the \Watershed Protection

Section of the Tennessee Valley Authority.

Experinents in soil stabilization methods served as denonstrations

of inexpensive erosion control neasures for other agencies concerned with
action progranms in soil conservation, As a result of these early studies

the Station has since been constantly called upon to act as consultant on
practical erosion control  problens.

Studies of the Effect of Trees on Local C.inates

Investigations of the effect of conplete or partial renoval of
vegetation on the local climte have not been given a major consideration
in the Division program No pernanent staff nmenbers have ever been as-
signed to the project, The only enphasis given has been in the Copper
Basin where snelter fume damage provided an wunusually favorable opportun-
ity for conparing the local climtes of contiguous bare, grassed and
forested areas. There the project was carried out incidental to the com
parative watershed studies in progress in these sane vegetative zones. The
study substantiated earlier reports which pointed out the marked effects
on local climte brought about by the partial or conplete removal of
veget ation. Fresh enphasis was put on the influence of the presence or
absence of leaves in a deciduous forest upon |ocal tenperatures and w nd
movenents. The investigation also indicated the wpossibility that vege-
tation over large areas affects tenperature of the land surface and the
associated |ower atmosphere, and this in turn my affect precipitation.

Limted observations on the effects of cutting on local climte
have also been nmade as a part of watershed studies on the Coweeta
Experimental  Forest. The results, so far as they have gone, only sub-
stantiate the Copper Basin findings.

Integration of Forest Resources Managenent

The wultimate goal of the Station's watershed research program is
to discover and establish a sound and practical basis for the managenent
of forest land in the interest of water resources. Athough the relative

inportance of specific problems may not be the same for different sections
of the Station's territory, research problenms in water resource managenent

all relate directly to the use of land. Practical application of research
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findings will conme about through the inprovenent or change in |and use
practi ces. Hence the real problem in water resource management is to de-
termne and understand the relation of different land use practices to
water, and ultinmately to apply this know edge to |and managenent designed
to restore and maintain favorable water supplies, As the facts of forest-
streanflow relations becone better known, they wll be integrated into a
forest managenent programdirected toward the maxi numutilization of all
forest resources. In this integrated picture the utilization of one
forest product will be carried out without jepoardy to other forest
products. What we are finding out about water will expedite this broad

approach to practical forest managenent.
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U. S. WEATHER BUREAU'S FIRE-WEATHER DI STRI CT El GHT, 1932-1946%/

H story

During the winter of 1932, at the request of fire-protection
agenci es, the Wather Bureau established a fire-weather forecast center
at Asheville, North Carolina, to serve the southern Appalachian area
Thirteen weather stations were installed at strategic |ocations through-
out the proposed district, These stations were mnned by personne
enployed by the fire-protection agencies, and daily weather observations
were taken and reports made to the forecast center

The first fire-weather forecasts were issued during the spring
fire season of 1933 and applied to only limted areas in the southern
Appal achi ans. In general, the forecasts were for protection areas in
extreme southwest Virginia, the mountains of western North Carolina and
eastern Tennessee, and the nmountains of northern Georgia and north-
western South Carolina.

Ei xpansi on

The fire-weather forecasts proved helpful for fire prevention
presuppression, and suppression activities in the forests, and requests
were received for the service to be furnished to additional protection
areas in the vieinity, This expansion has continued until District 8
today furnishes fire-weather forecasts to the principal forest areas
in North Carolina, South Carolina, Virginia, West Virginia, and in por-
tions of CGeorgia, Kentucky, and Tennessee where intensive fire control
measures are found necessary. This area includes 100,213 square mles
of protected forests, with a proposed increase to 127,800 square mles.

Protection Area's Val ue

This fire-weather district is one of the principal timber-
producing sections of the United States, in ternms of rapid growth.
Protected forests cover approximately 50 percent of the total |and
surface.  The climatic and topographic influences favor abundant re-
production and growh of valuable tinber, ranging in species from spruce
and tenperate zone types to southern pines and cypress, The Southeastern
Experiment Station estinmates the value of the tinber resources at nearly
2% billion dollars. Industries associated with tinber production and
forest products in this district furnish a livelihood for the second

1/ Submitted by | . R Tannehill; Ghief, Synoptic Reports on
Forecasts Division , Washington, D. C,
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largest group of persons in the mnufacturing field.

Techniques

Current weather reports from stations operated by protection
agencies are used in conjunction with surface and 700-millibar weat her
maps, W nds aloft charts, and radiosonde graphs to secure an accurate,
3~dimensional picture of present weather. These data are analyzed and
evaluated in terms of future weather for each protection area. The
forecasts are witten in detail for those weather elements that have
the greatest influence on forest inflammability. Each qualifying ad-
jective and adverb in the forecast has a specific neaning as defined in

"Fire Weather Term nology, 1940.# Three types of forecasts are issued:

1" Daily forecasts, based on the 10:30 a.m, synoptic data
and rel ated charts. (These forecasts cover the reminder
of the current day, the followng night, and the succeed-
ing day,)

2, Four-day #extended forecasts" {outlooks) are issued each
Tuesday and Friday. Due to the period of time to which
they apply, these forecasts nust be nore generalized than
the daily forecasts

3, Special forecasts are prepared for "going® fires whenever
a request is received. This kind of forecast is usually
requested when a large fire develops and detailed informa-
tion is needed about future weather at the fire.

Distribution

The forecasts are distributed through 80 outlets by tel ephone
and telegraph" Most of the recipients are district admnistrators of
national and state forests, who in turn relay the forecasts to al
concerned with fire control on the districts,

Use of the Forecasts

The uses to which the forecasts are put depend primarily on the
skill of the forester in applying the information to his admnistrative

unit, Sone of the uses are as follows:

1. Projecting current fire danger rating into the future

2, Determining when to issue or cancel burning permts

3. Determining when | ogging and | umbering operations can
be resumed or suspended.

L, Determining when to open or close recreational areas

to public use



Determining when and where to enploy forest guards,
patrols, work crews, etc., to best advantage.

. Determining when to mn fire towers.

Determining when to grant annual |eave and conpensa-
tory tinme.

Determ ning when to request railroad conpanies to
place fire screens on |oconotives,

o ~3o~ WU

Value of the Service

Eased on reports received from the various agencies receiving the
forecasts, savings effected by the application of the forecasts vary
froma quarter of a mllion dollars per year, during seasons when few
fires occur, to one mllion dollars or nore per year during a season
when frequent or large fires develop. (Such seasons seem to average
about once every 4 or 5 years.) Cost of conplete operation of the
service is estimated at §15,000 per year

In conparison with the expenditures of the fire control organi-
zations (according to statistics conpiled by the Southeastern Forest
Experi ment Station), the fire-weather service is spending $1.00 for
every $389.00 spent for fire suppression alone on the District.

The Weather Bureau is constantly on the alert to adopt new
techniques which will increase the accuracy of all of its forecasts.
In the fire-weather service, every attenpt is made to issue weather
forecasts which will be applicable to the areas under protection and
include specific information concerning the wide variety of meteorol o-
gical conditions which influence fire protection and control

m53n—



FOREST SURVEY, 1936~1946%/

General

The Forest Survey started at the Appalachian Forest Experinent
Station in April 1936. Enphasis centered upon field inventories, growh,
drain, and resource analysis until the spring of 1942, when practically
the entire effort of the Survey staff was shifted to war activities,
chiefly timber products investigations for the War Production Board
This diversion to other activities continued throughout 1945.

Inventory

Field inventory work, using a line-plot systemof survey, began
in South Carolina in July 1936. One unit of the State had al ready been
conpleted by the Southern Station; the remaining two units were conpleted
by Decenber of that year. Durimg 1937 and 1938 all of North Carolina was
inventoried, and in 1940 Virginia was conpleted. For the first time an
accurate estimate of forest area and tinber volunes was available for
these three States, which conbined have over 44 mllion acres of forest
land supporting alnmost 100 nillion board feet of saw tinber.

In conjunction with this inventory a conplete set of tree volume
tables was prepared, by species and diameter-class, in both board feet
and cubic feet for each of the twelve survey units in the three States.
These tabl es have had wide circul ation and usage both w thin and out-
side the Forest Service.

Gowh

In conjunction with the field inventory, increment cores were
obt ai ned from about 80,000 sanple trees to serve as a bhasis for esti-
mting annual growh. As rapidly as each survey unit and state was
inventoried, growh conputations were made, thus providing for the
first time areliable estimate of the annual yield of wood in each
state and part thereof. These estimates have been prepared each year
through 1945, and when used in conjunction with estimtes of drain, have
provided an indication of trends in growing stock supplies -- data of
Imense value to federal and state officials and to private industry.

1/ Prepared by J. W. Cruikshank; in charge, Forest Economics
Research,  Southeastern Forest Experinent Station
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Drain

Immediately  following the conpletion of the field inventory in
each state, anintensive field canvass was made to find out the quantity
of timber consuned for forest products and domestic use. Field studies
of woods waste resulting fromlogging were a part of these drain studies,
Met hods of obtaining the amount of timber cut into |unmber have varied.
Oiginally the Forest Survey canvassed all sawmlls independently of the
Bureau of the census,then the Survey cooperated with the Census by edit--
fng forms and checking delinquent mlls, and in nmore recent years the
Survey has undertaken the direct field canvass, under the direction of
the Bureau of the Census, in intensities ranging from a sanple of about
2.5 percent of the mlls to 100 peraent of all mlls, as for 1942 pro-
duction*  More accurate information ON tinber use has resulted.

Each year the Survey has obtained wood consunption records from
all primary non--lunber plants in each of the three states surveyed and
in addition has conpiled annual records of hewn crosstie and pol e and
pile production. Special fuelwood studies, to determne total consunp-
tion, have been made in each state, Mne tinber requirements of coa
mnes in Virginia, West Virginia, and Kentucky were al so the subject of
a special investigation. Data have been sunmarized each year, through

1945, to provide an estimate of total drain by states, survey units,
species group, and comodity, Information obtained on these drain surveys

proved inval uabl e when the Survey staff shifted to forest products inves-
tigations for the W Production Board

Resource Analysis

Acconplishments in this field include the publication of multi~
iithed reports on the forest resource, growh, and drain for each
survey unit , several multilithed reports on special subjects related
1o the forest resource, two printed conprehensive state reports, and
several articles inoutside publications (see attached |ist of publica-
tions), The demand for Survey reports has been heavy, and thousands of
copies have been distributed in response to requests,

Even before reports were prepared for the Carolinas and Virginia,
requests for Survey informaticn began to be received fromforesters,
| and- use planners, and wood-using industries, As the work of the Survey
becane better known, the number of such requests greatly increased and
their handling becane an inportant part of the work of the staff.

Forest Survey data were used in the preparation of the Forest
Service Report to the Jeint Congressional Conmttee, of the reports of
the National Resources Committee, and inthe nore recent Reappraisa
Project of the Forest Service. QOher federal agencies such as the
Bureau of Agricultural Economics, the Soil Conservation Service, and the



Tennessee Valley Authority have requested special tabulations of Survey
data to aid in analyzing |ocal |and-use problenms. The State Forest
Services and Extension Services have also used Survey information as a
basis for devel oping their programs and as a means of presenting their

forest problems to the public.

Pul p and paper conpanies have relied on Survey estimtes in the
determnation of possible mll locations and have consulted wth the
Survey staff regarding the desirability of proposed sites fromthe aspect
of tinber procurement. Established pul p conpani es have requested specia
tabulations to aid themin appraising the wood supply situation in their
procurement territory and to serve as a guide in their land acquisition

prograns.

Cther Activities

These include a great variety of endeavors, such as an economc
survey of the tinber resources of Cherokee County, N. C, in cooperation
with TVA, FSA, and the Nantahala National Forest; a study of forest tax-
ation in North Carolina in cooperation with the Forest Taxation inquiry
and the North Carolina Cassification Amendnent Commi ssion; and a spec-
ial report on the timber supply situation in the Sunter area of South
Carolina, in cooperation with Region 8 and the State Forester. OF much
greater magnitude, however, were the follow ng:

Postwar  Planning: (ne menber of the Survey staff acted as
Secretary of the Interbureau Cormittee on Postwar Planning, Appal achian
Regi on, and assisted the chairman in the organization of state working
groups, in the preparation of an atlas of agricultural and forestry
information, in the preparation of the forestry section of state post-
war programs for agriculture, and in the preparation of a regional
postwar planning report. This was about a 2-year project.

Eastern Kentucky Highlands Project: 1945brought to a close our
cooperative studies wth the University of Kentucky of Iand-resource
management in the Eastern Kentucky Hghlands. These studies were nade
in a sanple area within Breathitt,Knott, and Perry Counties, and had
as their purpose to learn the present and potential contribution of
| and resources to the well-being of the people. The five principa
reports resulting from these studies were: (1) mnagenent of forests
in the Quicksand area of the Kentucky Hi ghlands; (2) tinber marketing
in the Eastern Kentucky Hghlands; (3) farm production, [labor supply,
and famly inconme in the Quicksand area of the Kentucky Hi ghlands;
(4)the sociology of Jand use in the Breathitt area of Eastern Kentucky;
and (5)farmand forest resources in the econony of the Eastern Kentucky
Hi ghl ands. Division personnel contributed authorship in three of these:

the first, second, and fifth

Reapprai sal Project: As part of a nation-wide reappraisal of
the forest situation made by the U S, Forest Service, nearly three
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man-years of time (exclusive of that contributed by the Station Director)
were spent in preparing statistical tables and analyses concerning the
forest resource. Reappraisal tables were prepared for South Carolina
North Carolina: Virginia, Wst \Virginia, and Tennessee showing forest
area by ownership and stocking class; tinber volunes by species, owner-
ship, and stocking class; current anntial growh and comodity drain, In
addition field checks were made to determ ne | ogging and manufacturing
waste , and state tables were prepared summarizing the data. Another

i nportant phase consisted of conputations to show the amount of grow ng
stock needed to maintain present comodity drain, the grow ng stock

20 years hence if cut czontinued at present level, and the annual cut
which could be maintained from present growing stocks

Cooperation with Bureau of Census: Every year since 1938 the
Division has cooperated with the Bureau oft he Censust o obtai nannual
estimates of Iunger production. This cooperation has assumed various
fornms, at first consisting of nerely editing the reports, but by 1943
it had grown to the point where the Division, with the help of TVA
and other personnel in the Station, made a 100-percent canvass of all
mlls (abeut 15,000) in the Station territory. Since then the Bureau
of the Census has assumed a greater share of the cost of the annua
canvass, although the field work is done by the Division, and the
annual sanple has included up to é65percent of the total number of

mlls .

Requi.senents , Production,and, Supplies: Early in 1942 the
Forest Survey started active cooperation wth the War Production Board
in the collection of forest products statistics and the preparation of
speci al reports dealing with the forest products industries. This work
has continued into the reconversion period under the auspices of the
CGvilian Produstion Authority" Major enphasis has been upon the prepa-
ra~ion Of a monthly estimate of |unber production and stocks and upon
monthiy and guarterly reports on factors affecting |unber production
but during the war years a great variety of reports were prepared. OQur
maj or statistical and witten reports to December 31, 1945, were as

followss

Monthiy estimates of lumber production.

2

<, Monthly estimates of sawml|l and concentration yard stocks
3. Factors affecting lunber production (quarterly and nonthly),

4., Mnthly reports on produztion, shipnents, and stocks of
yel | ow-popl ar aircraft lumber.

5. Survey Of the chestnut extract industry.

6. Production Of hemlo ok +tanbark 1N the Appal achian region
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11.

12.

13.

lSv

lé o«

17.

18.

19.

20.

21.

22.

23.

Production of chestnut oak bark

The supply and industrial consunption of hardwood species
suitable for aircraft veneer

Factors affecting production of yellowpoplar aircraft
veneer in the Appalachian Hardwood region

The supply of white oak available for ship tinbers

Log inventory at |arge sammills in the coastal plain and
piedmont of the Carolinas and Virginia

Logging canps, estimated nunber and enploynent.
Mvenent of rough forest products by truck

The log and lunmber truck situation in the Appalachian
Har dwood region and the Pine region of the Carolinas

and Virginia.

Survey of dry kilns to determ ne nunber, capacity, equip-
ment, and degree of utilization of kilns.

Fiel d survey and individual report on pul pwood procurenent
at each mll in Station'sterritory.

The fuebwood situation in the Carolinas, Virginia, West
Virginia, and Kentucky, 1942, 1943, 1944.

Idle small sawmills i N the Appalachian Har dwood region
and the Pine region of the Carolinas and Virginia, 19.43.

The comuni cation and power pole situation in the Carolinas,

Production and inventories of poles and piling in the
Carolinas, Virginia, Wst Virginia, Kentucky, and
Tennessee,

Power units at small sawmills in the Appal achi an Har dwood
region.

Produetfon, distribution, and pricing practices of small
sawmills cutting hardwoods in the Southern Hardwood regfon
of the Carolinas and Virginia

Production, distribution, and pricing practices of snal

sawmills cutting hardwoods in the South Central Hardwood
region of Kentucky and Tennessee
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2. Production, distribution, and pricing practices of small
sawri[ls cutting hardwoods in the Appalachian Hardwood

region.

25, Production of |og-run yellow pine under MPR 19A in the
Appal achian  Hardwood  region.

26. Crosstie production trends in the Carolinas, Virginia,
Vst Virginia, Kentucky, and Tennessee.

27, Wod waste available for conversion to alcohol in the
Tarboro area of North Carolina.

28. Wod waste available for conversion to alcohol in the
Durham area of North Carolina.

290. Wod waste available for conversion to alcohol in the
Raleigh area of North Carolina.

At the close of the war a reinventory of the southeastern states
began in South Carolina. Mjor activities included planning and start-
ing inventory surveys, revision of growth prediction procedures, pro-
curenment and conputation of forest drain data, and preparation of
survey reports, The use of aerial photographs and nodern photo-

interpretation should permt a reinventory of great local accuracy at

| ower cost, Cooperation was continue-lI. with the Bureau of the Census in
a field canvass of sawrills to obtain 19451 unber production. Reports
on nonthly [umber production and stocks on hand were al so continued for
the use of the Civilian Production Authorzty through 1946.
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FOREST GRAZI NG, 1940-1946y

Cattle have been grazing in the coniferous forests of the coasta
plain since the time of the Spaniards. It is here on the coastal plain
(where the effects are quite different from those among the mountain
hardwoods) that the Station has concentrated its grazing research.. The
work since 1940 has been carried on cooperatively with the Bureau of
Animal Industry and the Bureau of Plant Industry, Soils, and Agricul-
tural Engineering, USDA, and North Carolina and Georgia State Agencies.
The primary object is to develop better grazing systens on native range
and determ ne how grazing can be fitted in to best advantage w th good
tinber management. The view is taken that forest grazing should not
seriously interfere with tinber production because possible income from
tinber is greater, no doubt, than that from grazing, Enough research in
forest management and grazing has been done already, it seems, to indi-
cate this, Therefore, forest areas should be mnaged so they wll
restock to trees and produce about the maxinmum tinber crop. Were this
is done the available forage in the forest wll gradually decrease, of
course, but wth cuttings, fire lanes, and controlled burning, enough
forage should always be available for some cattle

Research results during the past six years indicate definite
values in forest grazing on the coastal plain. Gazing not only pro-
duces some annual income to the forest owner but can be beneficial in
some tinmber types in tree seedling establishment and early growh, and
in fire hazard reduction. There is strong possibility also that it can
be used as a siivicultural tool in checking hardwood invasion in areas
where pines are desired. Contrary to common belief, it now appears pos-
sible under good management to grow nore tinmber with grazing than would

be possible without it.

Forage Types

Most of the studies in forest grazing are |ocated in two forage
types in the coastal plain, in the wregrass type at Aapaha in GCeorgia
and in the switchcane or reed type at Wnona and Hoffman Forest in North
Carolina, These are the two main forage types in the territory of the
Sout heastern Forest Experiment Station. The wregrass type covers nost
of Florida, the coastal plain of Georgia, and extends about one-third
of the way into South Carolina. Small areas of wregrass are found also
in North Carolina. The switchcane type occurs minly in the coasta
plain of North Carolina, where it covers in some degree about 25 percent
of the area. In some places brush has invaded the switchcane areas to

such an extent that little forage remains,

;/Prepared by H. H. Biswell; formerly in charge, Forest Gazing
Research,  Southeastern Forest Experinent Station
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In the wiregrass type the principal forage plants are pineland
threeawn, Curtiss dropseed, and bl uestens, Many other species make up
small amounts of forage. On some areas a single species of the three
principal plants may forman al most pure stand, while in other areas
the three species are well intermxed, In the swtchcane type a single
species, the switchcane or reed, makes up nost of the forage.

Wregrass range provides reasonably good grazing in spring and
early summer but only fair grazing after early July. During winter the
wiregrass needs to be supplenmented with concentrated feeds. The switch-
cane type is only slightly different. It furnishes reasonably good
grazing throughout the summer, but supplenental feeds are needed during

the wnter.

Management of Range Cattle

Qut of several systems or ways tested for handling cattle on a
yearlong basis, two have proven highly satisfactory. One is to keep
the cattle on range yearlong and suppl ement the native forage with con-
centrated feeds during the fall and winter. The other is to keep the
cattle on range during the spring, summer, and fall and nove them into
a dry-lot for six or eight weeks during winter where they are fed har-
vested feeds. Although both systens work well, the latter has proven
slightly more profitable and practical than yearlong grazing, In sone
cases, however, it may not be possible to grow feeds for winter, in
which case it woul d be necessary to keeg the cattle on range and feed
suppl enent s. In North Carolina it has been possible thus far to grow
corn for ensilage and hay, and in Georgia it has been profitable to

grow sugar cane.

Suppl enental  Income From Gazing

Even where forest areas are nmanaged for maxi numtinber production
it seems possible to graze for supplemental income. This does not take
into consideration any increased values fromfire hazard reduction and
increase in forest growh. In some places the income from grazing can

be expected to be very small indeed.

Studies in the wiregrass type at Alapaha indicate that it is pos-
sible to net from#$.50 to $-75 per acre per year fromgrazing. This is
based on an average of nearly four years of results. During this tine
the calf crop has averaged about 50 percent, calves have wei ghed 280
pounds at weaning time and were valued at $.13 per pound, and the cost
of feeding the cows was $9.10 per head per year. Profits could be
stepped up greatly by increasing the percentage calf crop, and at pre-
sent this looks very possible. Amunt of supplenental income from the
switchcane type depends on the density and vigor of the forage. Gaz-
ing at Wenona produces greater income per acre than the wiregrass
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forage type in Georgia, but the poorer forsge at Hofmerm Forest in North
Carolina probably produces less.

Effect of Gazing on Tree Seedling Establishment
and Farly Growth

In some forest types grazing can be beneficial in tree seedling
establishment and early growh. This was found to be the case in the
pond pine forest type at the Hof mann Forest, Mre than twice as many
seedl i ngs appeared on grazed areas as on simlar adjacent areas that
were ungrazed, and small seedlings grew from 7 to 75 percent faster on
the grazed areas, In this case there was a dense growh of tall grass
and shrubs under the old trees. Tranpling by the cattle opened up the
litter and rough on the forest floor, thus helping the pine seed to
reach the soil, And, by renoving herbaceous foliage, grazing reduced
the conpetition to the small tree seedlings, allowing themto increase
their rate of growth. The studies have not continued |ong enough to

determine the final result,

Gazing to Reduce Hardwood Conpetition

Har dwoods are nore pal atable than pines, and this makes it pos-
sible that grazing may be a practical means of controlling undesirable
i nvasi on of hardwoods into pinelands. This is being investigated, but
before specific recomendations can be offered nore research is needed
to explore this application of grazing as a silvicultural tool.

G azing Reduces Fire Hazard

Cattle have real value in forest fire protection as they reduce
the fire hazard by eating forage plants which conprise part of the highly
inflammable ground cover. Wile this renoval is not the only way cattle
reduce fire hazard, it is one of the nost inportant and easily seen. The
difference in amount of combustible material on grazed and ungrazed areas
is shown in the follow ng table 1.

Table 1. ~=~ Pounds of conbustible mterial- per acre on grazed and
ungr azedareas (oven dry weight)

Years of Accumulation Gazed Aea:;, Ungrazed Areas
1 year 1700 2390
2 years 1920 3740
3 years 2660 4516
10 years or nore 3690 4500




Range Bur ni ng

In the wiregrass type: The nutritional value of wiregrass
forage 1s very low as shown by chemcal analyses. This can be inproved
by burning the range during the winter months. The inprovement in

quality is indicated in table 2. This is mainly in early spring. In

addition to inproving quality, however, the new fresh forage on burned
areas is easier to graze and is more abundant than that on unburned
range where the old growh accunulates and tends to smother out the new
forage.
Table 2. —— Percentage of crude protein, calcium, and phosphorus
in forage from burned and unburned range (2s—year average)
April 1 July 21 Oct. 15
CRUDE  PROTEIN
Burned Range -------- 9.2 6.2 4.6
Unburned Range === 3.8 5.7 4.7
CALCI UM
Burned Range -------- .13 .15 .16
Unburned Range ------ .16 .15 A3
PHOSPHORUS
Burned Range -------- .13 .08 .06
Unburned Range ------ .05 .08 .05

That cattle on wregrass forage make better gains on burned than
unburned range is shown in table 3.
Table 3. -- @ins or losses in weight of steers on burned range
compared with those on unburned range
Range Condi ti on Gin or loss per head per vyear (pounds)
1943 1944 1945 1946 Aver age
Burned Range 43.6 82.9 65. 8 79.9 68.0
Unburned  Range -1.2 43.2 20.1 33.0 23.8
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In the Switchcane Type: Burning swtchcane areas to inprove
grazing was found to be inadvisable for the following reasons: (1) de-
lays the grazing season one to four weeks, (2) causes the reeds to be
more easily damaged by heavy grazing, (3) makes the foliage |ess frost-
resistant in the fall so that the |eaves drop earlier, and (4)reduces
the amount of forage available for grazing. There mght be an exception
to the conclusion above, Wiere brush is invading and the range can be
protected for a full grow ng season followi ng burning, it mght be
advisable to burn to reduce brush conpetition. This seems to be effec-
tive because switchcane grows out faster than brushy species,

Ranpe ovement

Studies were started only last year to test the advantages of
planting better forage species on piney woods ranges. The specific
objective of these studies is the inprovenent of forage values and the
resulting grazing capacity of wooded areas. This is to be obtained
through: (1) Introduction, inprovement, devel opment and seed increase
of better grasses, legunes, and other forage plants suitable for
reseeding forest range; (2) the determnation of their adaptation to
such lands; (3) the formulation of practical nethods and their estab-
lishment on forest areas; and (4)once satisfactory stands are estab-
| i shed, determination of better methods of management. Although the
studies have not gone far enough yet to draw any final conclusions,
some of the better species are showi ng definite pronise of establish-

ment on forest range,



FOREST UTILIZATION SERVICE, 1945“1946l/

The object of the Ferest Utilization Service is to make better
use of our timber resources for the ultimate benefit of the public,
This aimcan be achieved by reducing waste, by diversifying and i nprov-
ing the uses of the less-favored species, and by inproving techniques
or devel oping new cnes, The field is a broad one. It includes al
products and processes utilizing wood as a raw material, from fuelwood
and rough- - sawn lumber t 0 paper, furniture and wood-base plastics,

The need for research in forest utilization is apparent. The
large piles of' sawdust, siabs, and waste wood at manufacturing plants,
and the tops, iimbs, and cull trees in the woods are visual testinonials
of the waste in processing forest products, Prominent in our deterio-
rated timber stands are the large nunber of trees which have never been
used because we have not |earned to use them profitably. These trees
shoul d be utilized, if for no other reason than to get themout of the
woods so the more valuable species can grow, New and inproved processes
and techniques o harvesting or further manufacturing the raw materials
will reduce the cost of producing the finished product and thereby
benefit the wltimate consumer,; the public. Generally inproved utiliza-
tion cannot be schieved Without an econonic incentive. The thousands
of small wood-using enterprises are in greatest need of inproved

utilization,

Baxrly in its research work the Forest Service concentrated al
research relating *c forest products at the Forest Products Laboratory
i N Madison, Wisconzin. The Laboratory's record of aehievement over the
years has denonstrated the wisdom of concentrating at one institution
the equi pnent and the experienced technicians in all fields of forest
products research. The weakness in this segregation of research was
t he infrequent and inadequate contast between the researchers on the one
hand and the wood-using industries as well as experinment stations on the
other, As a result , the needs of' the industries were not fully net, and
the experiment stations couyld not integrate adequately their research
on forest production with that of the Laboratory on forest utilization,
To £i11 this gap. a, unit of' +he Forest UWilization Service was estab-
lished at the Appalachian Forest Experinent Station in October 1945,

The Forest Utilizmation Service functions through existing agencies
or organizations. |tS men serve as field representatives of the Forest
Products Laboratory, They transmit research results to the industries

and anal yze the problens of the industries in the region to discover those
in need of further research- These are subnitted to the Forest Products
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Laboratory or to other conpetent research agencies for solution. If
action other than research is required to inprove utilization, the men
draft programs, prepare technical information, and stinulate and coordi-
nate the activities of all existing agencies who can aid in achieving
the objectives. The Forest UWilization Service also participates in
pilot plant experinments and in other investigations or tests toa limt-

ed degree,

Activities in 1946

As this is a newline of work at the Appal achian Forest Experinent
Station, there are no acconplishments for the 25-year period. During
the first year, the two technicians of the Forest Uilization Service
enphasi zed the analysis of regional problems, but they also nade pro-
gress in several other activities.

Problem Analysis

Wthin the territory of the Experiment Station, what are the nost
inportant problems in forest utilization? Wy are they inportant?
VWhat can we do to aid in their solution? Wo is to take the required
action? These questions nust be answered for any intelligent, effec-
tive programof action to inprove the utilization of the raw materials
of our forests. During 1946several investigations were nade as part
of this problem analysis; sonme of techniques or processes comon to
many industries, others of industries wusing many processes. Techni-
cians of the Forest Products Laboratory assisted in nost of the

i nvestigations

A survey of small sawm|ls in the southern Appal achian nmountains
reveal ed that about one-half the mlls visited were producing inaccu-
rately sized lunber, one-third were wasting material unnecessarily, and
about nine-tenths were wusing their equipnent or [labor inefficiently.

One of the nost inportant results of this short survey was that it
directed attention to the need for a nore conprehensive research pro-
gramof the small business enterprise common to the wood-using

i ndustries,

An investigation of the current seasoning practices of the wood-
using industries disclosed many needed inprovements, Athough the data
have not been anal yzed, prelimnary observations are that inprovenments
in seasoning lunmber will be one of the mpjor activities of the Forest
Utilization Service for sone years to come. Many plants are using kiln-
drying practices that are especially wasteful of [|unber.

A survey covering nmost of the pulp and paper mlls in the Sta-
tion's territory revealed that this industry expects to use nore hard-
woods in the future, but that it needs additional technical infornation
on the pulping of hardwoods, The findings of this survey helped the
Forest Products Laboratory fornulate its research programto best serve

the industry.
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Current glues and gluing practices in the furniture industry
wer e investigated. The shortage of animal glues caused many manufac-
turers to use polyrinal enul sions as adhesives for furniture joints,
This in turn raised many problens requiring further research on these
adhesives . Results of the survey also revealed the need for additional
researches on the characteristics of cold-setting urea-formal dehyde
glues , Research aiong these lines is now part of the Laboratory's pro-

gram
Utilization of Wod as Fuel for Curing Tobacco

The flue-curing of tobacco requires approximately 2 mnillion cords
of fuelwood annually. Potentially, this nuch fuelwood provides a splen-
di d opportunity for thinning farmwood lots, thus inproving the value
of the farmer's stand of tinber and also utilizing |owgrade and cull
trees. But the farmer, with his antiquated furnace, has difficulty
controlling curing tenperatures, Furthermore, he nust stoke his fur-
nace with wood nost of the night. To retain this use for thinnings and
cull trees, a nmodern, self-feeding furnace was designed and tested.

This furnace operates on the slowconbustion principle and has a hopper
with a fuel capacity large enough to hold the required tenperatures
overni ght. Six separate cures of tobacco made with this furnace denon-
strated its feasibility and encouraged further research to make it
practical for general use. In this work the Forest Uilization Service
cooperated with the Forest Products Laboratory, the North Carolina
Agricultural  Experinent  Station, and the Bureau of Plant Industry,

Soils, and Agricultural Engineering.

Qui ded Expansion of Small Woocd-Using Industries

Two reports were prepared to assist the State of North Carolina
in its new program to develop rural industries throughout the State.
One, "Opportunities for Small Forest Industries in North Carolina,"
describes theforest resources of the State; the tinmber growth and
drain; the opportunities for using waste material, cull trees, and
little---used species; present industries; stinulants needed for the
intelligent use of forest resources; and recommendations for an action
program  This report was submitted to the State for publication. The
other was printed by the State as "Resource-Industry Series No. 1, The
Preservative Treatnent of Fence Posts.® The demand for this bulletin
-- approximtely 4,000 copies - provided much of the inpetus needed
for the initial success of the program As a result of the bulletin
four plants are now in operation, four under construction and at
least thirty under consideration. The Station further assisted the
program by providing a speaker for regional nmeetings on rural indus-

tries .
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Improved Seasoning Practices

An effective beginning in the program to inprove seasoning prac-
tices was the training of 110 dry-kiln operators in a course on the
"Kiln Drying of Lumber." The nen of the Forest Uilization Service
arranged four sessions of this course, sponsored by the Southern Furni-
ture Manufacturers' Association and conducted by technicians of the
Forest Products Laboratory+ Representatives of about 70 furniture manu-
facturers attended the course. The instructors inspected the seasoning
facilities at about 25 plants and made detailed reconmendations for
inproving practices, many of which have since been put into effect.

In cooperation with the Forest Products Laboratory a much
improved process for seasoning snoking-pipe blocks was developed in
an attenpt to reduce waste and inprove the quality of pipes made from
laurel and rhododendron burls.

Better Utilization of Wod for special Products

In conformance with the objectives of diversifying the use of
species and of reducing waste, investigations were started on the use
of staypak instead of specialty species for picker sticks, shuttles,
and bows and arrows. Staypak was found satisfactory for picker sticks,
a specialty product ordinarily made of high-quality hiekoxy, which is
becoming increasingly scarce. Sanple shuttles made of staypak proved
satisfactory to textile mnufacturers during tests under service con-
ditions. In view of the scarcity of dogwood, the usual material for
shuttles, the comercial production of staypak shuttles is feasible
Bows and arrows mde of staypak were found to have several advantages
over those made of the species of wood ordinarily used. There are pos-
sibilities of producing them on a comercial scale. An industrial floor
constructed of cedar elm in a textile mll conpares favorably wth the
standard mple floor adjacent to it.

Technical Advice and @uidance

One of the nost inportant activities of the Forest UWilization
Service is to provide advice and guidance to the wood-using industries
of the Region, especially operators who cannot enploy adequate techni-
cal help. During 1946,several hundred requests for technical inform-
tion were answered in person, by correspondence, or by referring the
inquiry to the Forest Products Laboratory. As an exanple, advice and
information were given to the owner of a small woodworking plant who
was forced by market conditions to abandon the manufacture of smoking
pipes. As a result, the plant was converted into a hickory dimension
mll and is now thriving. Advice and technical guidance were given
representatives of colleges, research institutions, federal, state, and
other government agencies, as well as industries, regarding plans
programs, and other aspects of forest wutilization. Suggestions for
research at the Forest Products Laboratory were given during the
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Laboratory's annual program conference. The results of this type of
continuous work are difficult to evaluate but it is known to have
improved utilization, stinulated further research, and aroused a
consciousness of better forest utilization.
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