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1954 ANNUAL REPORT, SOUTHERN FOREST EXPERIMENT STATION

1954 completed the fiftieth year of operation of the U. S. Forest
Service and the thirty-fourth year for the Southern Forest Experiment
Station. The half century just past has brought dramatic changes in the
forests of the Southand to the people and industries dependent upon them.

In 1905 the forests of the mid-South were chiefly virgin stands
just beginning to be exploited on a large scale. By 1930 most of this
splendid timber was gone, and many of the lumbermen had closed their
mills or moved West. The world was suffering the worst depression in
his tory, and the South was soon to be dubbed the Nation’s No. 1 eco-

nomic problem.

During the 1920's and 30's, southern forestry met, and passed,
a crisis. Not all of the lumbermen moved out. Some remained behind,
to wrestle with the new problems of building a permanent forest and a
permanent forest industry in the South. The U. S. Forest Service helped
by fostering State and private forestry organizations, by awakening the
public to the cost of wildfire, by applying practical management in the
National Forests, and by establishing the Southern Forest Experiment
Station to provide needed technical knowledge.

Our forests are changing. --Now, in 1955, the faith of these stay-
at-home pioneers has been justified by an improved relationship between
forest regrowth and depletion. This is confirmed by the findings of the
second Forest Survey. With the completion last year (in cooperation
with State and private agencies) of field work in Louisiana, the new
Survey has reinventoried about 89 percent of the area cruised by the
epochal First Survey of 1932-36. To date, Mississippi, most of
Arkansas, Alabama, and now Louisiana have been resurveyedl » while
an initial inventory has been made of Tennessee and the Arkansas
Ozarks --a total of 91 million acres of forest.

1/ Field work has been resumed ineast Texas, which was partially re-
surveyed in 1953. Eastern Oklahoma, also surveyed in 1932-36, will

be reinventoried in 1956.



At the time of the First Survey the virgin timber in most of these
regions had only recently been harvested. The new inventory finds the
timber economy of these States based on second-growth stands. And in
gradually widening areas over the South--most notably perhaps in Louis-
iana--the Survey is showing a favorable balance of growth over cut.

Forest industries are expanding. -- This balance was achieved
partly by the development of second-growth stands, partly by the re-
duction in cut that followed the dwindling of the old-growth. Now it seems
likely that production is again going to rise to meet the demands of a fast-
growing population. The Ilumber industry experienced some slowing of
markets in the fore part of 1954, but it enjoyed a strengthening demand
for its products by the year's end. And in east Texas construction was
in progress on what will be by far the largest sawmill in the South. This
is in contrast to the trend toward smaller sawmills that has prevailed for

several decades..

Major expansions of established pulp mills are under way. In
addition, two new pulp mills started operation in the mid-South during
the year, and plans for two more new plants were announced recently.
Still more pulp mills and other wood converting plants are seeking new
industrial sites that have back of them a permanent raw material supply.

Today’'s forester in the mid-South faces two problems. He must
cut enough timber to fill the immediate requirements of an expanding in-
dustry, and he must build up growing stock if the forest is to supply the
very much greater wood-using industry anticipated in the next few decades.

Research to ensure a timber supply. --The better to ensure that
essential timber supply, Congress last year provided for the establishment,
at Gulfport, Mississippi, of the Southern Institute of Forest Genetics. A
part of the Southern Forest Experiment Station, the Institute replaces the
former Gulfcoast Branch, and in fact is continuing important Branch
studies in management and regeneration. It will also do applied research
in tree selection and breeding for the immediately surrounding territory.
Its main function, however, will be to investigate fundamental forest genetics
problems and serve as a demonstration area and source of information for
forest genetics research and application for the entire South. The Institute
will cooperate closely with Forest Service Research Centers and other
agencies--Federal, State, and industrial --that have genetics research

programs under way.

Improved utilization helps. --This transition from old-growth to
second-growth timber, coupled with rising labor costs and the competition
from wood substitutes, has forced many problems upon the South’s wood-




using industries. If wood is to keep or expand its markets, the skKills
and initiative of industry must be combined with the findings of research.
The Station’s Forest Utilization Service tries to facilitate this union,
both by getting new research developments into practice and by relaying
industry’s problems to such research organizations as the U. S. Forest
Products Laboratory.

Since the war, the Utilization Service has been instrumental in
increasing the use of sawmill waste for pulp chips, in promoting the use
of wood preservatives and construction methods that will counteract
decay and insect damage, and in improving methods of seasoning lumber.
It has also been trouble-shooter on innumerable and varied wood-utili-
zation problems of a specific nature. Long undermanned and swamped
with work, the Utilization Service last year was able to add another man

to its staff.

Insect and disease control will reduce losses. --1954 was the first
year in which the Station had full responsibility, within the area delineated
on the map facing page 1, for Federal research on the diseases and in-
sects attacking living trees and wood products. Field work on insects is
centered at the Forest Insect Laboratory at Gulfport. An entomologist is
also assigned to the East Texas Research Center at Nacogdoches, Texas
(working largely on pine bark beetles). Another entomologist, stationed
at the Delta Research Center at Stoneville, Mississippi, started in 1954
to study the various hardwood boring insects causing tremendous degrade
of timber annually. The need for insect research at some of the otherfield

research centers is becoming increasingly urgent.

The protection of forest products from stain and decay is studied
at the Wood Products and Tree Disease Laboratory at Gulfport. Research
leading to designs for decay-resistant buildings has nearly been completed,
and future work will deal largely with control of decay in primary forest
products like pulpwood and sawlogs.

Work on the diseases of southern pines, particularly the fusiform
rust of slash and loblolly and the brown spot needle blight of longleaf, is
also centered at Gulfport. Establishment of the Southern Institute of
Forest Genetics will permit a fresh approach to protection from diseases,
and, to some extent, from insects: the selection and breeding of resistant
strains. Hardwood disease research, chiefly on sweetgum blight and
various heartrots, is under way at the Delta Research Center.

Hardwood research advanced. --Forest management research ex-
panded during the year. New work in hardwoods was made possible by an
increase in appropriations and by cooperative contributions from private




industry. After thorough study, a program was formulated for expanded
research on upland hardwoods in Alabama and Mississippi. Bottomland
hardwood research in the Mississippi Delta also received new funds
which made possible an expanded program. A fire specialist has been
added to the staff of the Division of Forest Management. He will coordi-
nate fire research at the various research centers and will conduct some
studies of his own.

Water problems are increasing.--Water, especially in its useful
aspects, is of increasing concern in the South. The Vicksburg Infiltration
Project has succeeded in developing equations for predicting soil moisture
content in situations where such content cannot be measured directly. The
work is being done for the U. S. Army Corps of Engineers, but the basic
knowledge that is being accumulated is proving useful to forestry. The
major soils of continental United States are under study, and the Army
plans to extend the work to the tropics.

In July, representatives of the Forest Service, the Soil Conservation
Service, and the Agricultural Research Service met and formed an inter-
agency committee to review the urgent research needs in some of the
erosion problems of watershed management, especially with regard to the
Yazoo-Little Tallahatchie Flood Prevention Project in north Mississippi.
In response to this committee’'s report the Station is concentrating its
watershed management research on the most troublesome of current flood
prevention problems.

Wildlife research begun.--The Division of Range Management Re-
search last year began to explore methods of improving the forest as a
habitat for deer and other wildlife. Southern Iland management is intensi-
fying so rapidly that game, like timber, must be planned for. One of the
most urgent problems is the effect that various forest management prac-
tices, including timber stand improvement, have on production of both
game and timber. The research proposed will be in cooperation with State

agencies and the U. S. Fish and Wildlife Service.

Most of the matters just discussed are attempts to adjust the
Station’'s program to the needs of the future. Meanwhile, as the following
pages indicate, established studies are bearing fruit.



FOREST MANAGEMENT

Genetics

Southern Institute of Forest Genetics Established

A major event in forest research at the Southern Station in 1954
was the transformation of the former Gulfcoast Research Center into
the Southern Institute of Forest Genetics, centered at the Harrison EXx-
perimental Forest about twenty miles north of Gulfport, Mississippi.

The purpose of the Institute is threefold:

1. To focus the attack of a strong staff with highly
specialized training, adequate laboratory and
field facilities, and assured continuity of effort
upon fundamental problems of forest genetics.
The results should measurably strengthen the
applied tree-improvement research of the South-
ern and Southeastern Forest Experiment Station
Research Centers and of other agencies in the
South.

2. To conduct an aggressive program of applied tree
improvement with the species and under the
climatic and other conditions characteristic of
the locality in which the Institute is situated.

3. To serve as a convenient repository of inform-
ation on forest genetics research and its appli-
cation, to which inquiries and problems can be
referred and at which visitors can get an over-
all picture of theoretical and applied genetics,
particularly of the southern pines.

The Institute was activated on August 29. The staff is being

gradually expanded and the physical plant improved. The program will
not be crystallized until after extensive consultation with other organ-
izations active in the field.

The Texas Forest Service loaned an expert forest geneticist to
assist in early planning of the Institute’s work. Informal preliminary
cooperation with the Biophysics Laboratory at Tulane University was
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arranged to study effects of irradiation of pine seed to induce cytogenetic
changes. The Botany Department of Newcomb College is also cooper-
ating on a study of the anatomy and phenology of flower primordia form-
ation, pollination, and fertilization in the southern pines.

Southwide Pine Seed Source Study Expanded

The number of plots planted in the Southwide Pine Seed Source
Study, under the chairmanship of the Southern Station, was increased
from I, 528 to 1, 788. Among the additions was most of a new series of

longleaf pine test plantations not covered in last year’s Annual Report.

Thirty-six plots remain to be installed. Stock for these plots
was grown during 1954 in seven cooperating nurseries, from seed ob-
tained and distributed by the Southern Station. When distributed and
planted during the current season, this stock will bring the total cooper-
ative planting in the study to approximately 220, 000 trees in sixteen
States.

The 1953 and 1954 droughts and other causes have destroyed or
severely injured some of the individual test plantations, especially in
Texas, Oklahoma, Arkansas, and the Carolinas. Longleaf Series 2
(designed to compare geographic races from deep sands with those from
heavier soils) and the three shortleaf series have been particularly hard
hit, though in no case rendered wholly ineffective. Several cooperators
have suggested supplementing or replacing the original plantations, and
the possibilities of doing so are being explored,

Although complete re -examinations of all the 1, 528 seed-source
plots established in 1953 will not be made again until 1955, observations
of some test plantations during 1954 have shown striking variations
among different geographic races. Loblolly pine in particular has ex-
hibited conspicuous racial differences in growth rate, resistance to
drought, and percentage of rust infection.

Crossett Loblolly Race Studied at Various Localities

The Crossett Research Center, despite drought losses, succeeded
in starting a study of geographic races of loblolly pine. It sent, Crossett
loblolly seed varying distances from Crossett and had the resulting stock
tested by cooperators against stock from seed collected near the distant
planting site s. The purpose of this study is to define the territory within
which it may be advisable to use either run-of-the-mill Crossett seed or
seed of desirable special selections later developed at the Research
Center. The study will be expanded at the first opportunity.



Loblolly Pine Seed Source Studied in Cooperation with TVA

Three research centers made five-year remeasurements of lob-
lolly pine from seed from eight geographic sources. The plantings were
made in cooperation with the Tennessee Valley Authority. Results are
shown in table 1. Except for the relatively poor average height of the
north Georgia stock at the Birmingham Research Center, and of north
Alabama stock at the Tallahatchie Center (at Oxford, Mississippi), both
height and survival rather consistently decreased with increased distance
of seed source from planting site. The stock from the two most north-
easterly sources was clearly unsuitable for north Arkansas, central Ala-
bama, and northern Mississippi.

Table 1. --Heights and survivals of loblolly pine from seed of eight different geographic sources five
years after planting

) Average height at-- Survival at- «
Geographic Birmingham, Oxford, Harrison, All Birmingham, Oxford, Harrison, All
sourc[ej of Alabama Missis- |Arkansas three Alabama Missis- | Arkansas three
see sippi locations sippi locations
Mean Per- Per- Per- Mean
Ft. Rank Ft. Rank Ft. Rank Rank _cent Rank cent Rank cent Rank_ Rank_
Southeast
Tennessee 12.2 2 6.0 2 10.6 3 1 94 3 44 294 2 2
North  Georgia 10. 7 7 8 2 1 115 2 94 46 1 98 1 1
North Alabama 12,6 1 4.8 7 11.1 2 3 9L 31 4 79 3 3
East
Mississippi 11.8 5 6.0 3 9.9 5 4 83 5 27 6 75 4 5
Northeast
Mississippi 11.2 6 5.0 5 10.2 4 5 77 6 38 3 75 5 4
South Alabama 12.1 3 4.9 6 9.4 6 6 98 1 295 69 6 6
Virginia 12.0 4 5.1 4 9.3 7 7 71 8 6 8 59 7 8
Maryland 10.2 8 4.1 8 8.4 8 8 75 7 17 7 50 8 7

Bogalusa Loblolly Pine Seed-Source Study Remeasured

With the cooperation of the Gaylord Container Corporation, the
Station made the 28-year remeasurement of its original loblolly seed-
source plantation at Bogalusa, Louisiana. Preliminary indications are
that stock from local Louisiana seed has maintained its superiority in
rust resistance over Georgia stock, and its superiority in height, di-
ameter, and volume growth over Georgia, Texas, and Arkansas stock.



The form class (ratio of diameter inside bark at top of first log
to diameter outside bark at breast height) of the Louisiana trees is
consistently better than that of the Texas, Georgia, and Arkansas trees
of the same diameter class. In other words, a Texas, Georgia, or Arkansas
tree not only takes longer than a local Louisiana tree to reach a given
diameter at Bogalusa, but when it has reached that diameter it still
contains less wood than the Louisiana tree.

Native Willow Outgrows Danish_Hybrid _in Arkansas_and Mississippi

Danish hybrid willow clones which had been planted at the
Crossett and Delta Research Centers in 1953 suffered much worse
mortality during the 1954 droughts than did native willows planted as
checks, and the surviving Danish willows grew far less well than the
checks. Two Danish clones were retested at the Delta Center in 1954;
one failed completely and the other, although about 66 percent survived,
developed mostly into sprawling bushes with multiple stems. The poor
performance is interpreted as the result of moving the Danish hybrids
to an environment far different from that to which their parents were

adap te d.

Crossett Carries Out Selection and Breeding Program

The Crossett Research Center outplanted stock from the seed-
screening and “plus” nursery-seedling phases of its loblolly pine
selection studies. It has additional stock in the nursery from these
phases, and from wind-pollinated 1953 seed from mature ''plus'trees,
for planting in 1955. Several new mature ”plus"trees were’'found in
1954, but, because of the scanty cone crop, wind-pollinated seed was
obtainable from only three.

The loblolly stock planted at Crossett included some from seeds
less than 8/64, 8/64 to 10/64, 10/64 to 12/64, and more than 12/64
inch broad. In August 1953 the seedlings from these seed lots aver-
aged 2. 8, 3. 6, 4, 2, and 4, 8 inches high, respectively. At the end of
the nursery growing season they averaged 5, 2, 6. 9, 7. 9, and 8. 0 inches
high. In contrast, seed similarly screened in 1954 to produce stock for
1955 planting yielded seedlings that differed little in height after the
middle of the nursery growing season.

The Crossett nursery-selected seedlings of loblolly pine were
drawn from the beds of three cooperating nurseries. They were in sets
of three, with an average and a stunted seedling, for checks, taken from
the immediate vicinity of each 'plus' seedling. Average heights of the
“plus” and the two types of check seedlings planted this year were 13, 2,
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7. 2,and 4. 0 inches, respectively. Similar nursery selections have been
made for planting in 1955, in one case from a nursery in which the seed
was graded to size before sowing.

Selection_. Among_ Delta Caottonwoods

At the Delta Research Center at Stoneville, Mississippi, progeny
tests were established with cuttings from about 100 “plus” cottonwood
seedlings selected from a natural stand on a sandbar, and from five
"'plus' cottonwoods of greater age. During the first year’s growth,
cuttings from one of the five older trees proved to be consistently su-
perior in diameter growth (fig. 1).

Figure 1.--One-year-old cottonwoods
Selection at the Southern Institute grown in the nursery at the Delta Re-

of Forest Genetics search Center from cuttings takenfrom
a select tree of a natural stand. The
The Southern Institute’s tallest sapling is 12.3 feet in height and

first selection studies began with 1. 6 inches in d. b. h.
a re- examination, jointly with :

the Gaylord Container Corpora-
tion, of twelve acres ‘of 30-year-
old experimental plantations of
slash, longleaf, and loblolly pines
at Bogalusa, Louisiana. The re-
examination is being made to sal-
vage all data on survival and
growth before the stands are
opened up to induce flowering of
selected breeding trees. The age
of these experimental plantations,
which were among the first es-
tablished in the South, makes
them especially valuable for
breeding. The known geographic
sources of the seed used in their
establishment is a further ad-
vantage. Most important of all,
however, trees of outstanding
form, growth rate, and resistance
to or recovery from insect attack
and diseases were noted as poten-
tial breeding trees when the stands
were two to six years old.




During the current re-examination, Gaylord foresters are in-
dicating the phenotypes considered superior for pulpwood production.
Institute personnel will make independent selection of phenotypes su-
perior for integrated utilization, and will make final selections of
breeding trees after comparing their own and Gaylord’'s choices with
the list of outstanding juvenile phenotypes.

1954 Breeding Activities

In the spring of 1954 the Station, at its Alexandria and Crossett
Research Centers; at the Southern Institute of Forest Genetics; and at
Many, Louisiana, in cooperation with A. J. Hodges Industries; control-
pollinated pine flowers in more than 1,400 bags. Table 2 summarizes
the 48 distinct inter- and intraspecies crosses tried and the number of
different localities at which each was attempted. The seeds from such
of these crosses as succeed will mature in the fall of 1955.

The year’s work in controlled pollination resulted in new photo-
graphs useful in distinguishing female pine flowers in the receptive
stage from those which have developed past the possibility of effective
pollination (figures 2 and 3) and in the development of an inexpensive

F

Figure 2. --Female flowers of long- Figure 3. --Flowers no longer re-

leaf pine at optimum stage for polli- ceptive to pollen. Ends of scales
nation. Note wide spaces between have thickened and press together
scales. so that pollen cannot enter.



Table 2. --Number of localities at which controlled pollinations of southern pines were
made by the Southern Forest Experiment Station in 1954

Female parents 2/
Longleaf pine | [ [ Shortleaf pine
Male parentsl/ [ [ Brown- |Slash|Loblolly| [ Sonderegger
Ordi- |Black- | spot pine pine |Ordi-| Fine- | Coarse- pine
nary |seeded | resistant| | nary lbranchedlbranched
Self 4 1 1 2 4 2 1 1 2
Longleaf pine
(P. palustris)
Ordinary 1 B 1 2 4 1 - . 3
Black- seeded e 1 o L. e
Slash pine
(P. elliottii) 4 . o 1 3 3 1 1
Loblolly pine
(P._ taeda)
Ordinary 4 2 . 2 . 3

"Plus' tree 1

Shortleaf pine

(P. echinata)
Ordinary 1 C . 1
Fine-branched
Coarse-branched

Sonderegger pine
(P. . sondereggeri) 1 2 o

Spruce pine
(P.. glabra) 1 1 1 1 - Ve

P. _ engelmannii
(T'-P_E,E-a:s-}zggé”) 2 Ve v

P. _montezumae 2 e ‘i

Fl P._echinata x
P.liottii 1 2 s

Fl P. echinata x
P. taeda 1

1/ In all cases unbagged flowers, to be wind-pollinated, were left as checks.

2/ Run-of-the-woods trees unless otherwise noted. In these exploratory studies of inter-
specific and self-compatibility and general characteristics of hybrid progeny, parent trees
have been chosen for accessibility, abundance of flowers, and dates of flowering, rather

than for superior form.

._11_.



and convenient pollinizer. The pollinize r, with several other devices
developed by the Station or called to its attention by cooperators, was
described in Occasional Paper 136, which is listed among the year’s
publications.

Exploratory Studies of Cytogenetic Techniques

The Institute and the Alexandria and CrossettResearch Centers
sowed loblolly pine seed subjected to six intensities of X-rays. The
Crossett Center also sowed four to eight lots apiece of loblolly seed
subjected to various treatments known to affect germ plasm--colchicine,
neutron bombardment, and ultrasonic vibration, all at various levels or
dosages. Preliminary data were obtained on lethal and injurious levels
of treatment, and stock was produced for later observation of possible
cytogenetic effects.

Progeny Testing

The Southern Institute of Forest Genetics shared with the
Alexandria, Crossett, and East Gulfcoast Centers and six outside co-
operators 406 hybrid seedlings, 290 seedlings from selected trees, and
593 seedlings to serve as checks--all from controlled or open polli-
nation in 1951. The Crossett Research Center outplanted additional hy-
brids and checks from its own nursery, partly in progeny-testing areas
and partly in transplant beds. Although many of the planted seedlings
succumbed to the severe droughts of 1954, enough survived to permit in-
teresting contrasts between different hybrids and between hybrids of
seedlings of selected trees and their checks at several points in the
Station territory (fig. 4).

- 12 -



Figure 4. --Pairs of reciprocal crosses of slash and shortleaf pines
and of the parent species, all |-l transplants grown at the Crossett
Research Center from 1-O seedlings less than six inches high in Febru-
ary 1954. All pollination took place at the Alexandria Research Center
in 1951. 1, Slash pine from wind-pollinated seed. 2, From seed from
the same Female parent tree as 1, control-pollinatezwith shortleaf
pollen from trees at Placerville,— California. 2 From seed from a
shortleaf pine near Alexandria, Louisiana, control-pollinated with
slash pine pollen from Mississippi. 4, Shortleaf pine from wind-polli-
nated seed from the same female parent as 3. The hybrids were made
in an attempt to get a tree less susceptible to rust infection and ice
damage than slash pine, and faster growing and more tip-moth resist-
ant than shortleaf. The good growth of 2 suggests that hybrid vigor may
also have been obtained.

Regeneration

t"Planting the Southern Pines” Published

The greatest single contribution of the Station to forest regener-
ation is the publication in 1954 of Agriculture Monograph No. 18,
“Planting the Southern Pines, " by Philip C. Wakeley.



The monograph summarizes the technical knowledge that is now
available on this subject. The information has been drawn from many
sources, but the bulk is from studies conducted by the Southern Forest
Experiment Station since 1922 and from records of Region 8, U. S.
Forest Service. In the monograph a number of the findings from these
studies are published for the first time. Most of the studies and obser-

vations cited from other sources have not previously been evaluated in
one publication.

Successive steps in planting are discussed in the order in which
they are usually carried out. Thus policy decisions, seed, nursery
practice, field planting , and protection and early care of plantations are
taken up successively, in five separate chapters.

South Arkansas and South Mississippi Nurseries Study Chelates, Fall
Sowing, Shading

Preliminary tests were made of the effect of certain chemicals
in reducing chlorosis at the Crossett experimental nursery in south
Arkansas. The new chelate--Chel 330 FE--seems less toxic than Se-
questerene NaFe. The Ilatter damaged several minor southern pines and
some exotics though neither compound affected Iloblolly or shortleaf
adversely. Both aided recovery from chlorosis, but the degree of effect-
iveness was not measured.

At the same experimental nursery, fall sowing materially aided
germination and survival of species of Abies, Picea, Chamaecyparis,
Tsuga, and Ginko. It had little effect on Pinus, Cupressus, Cedrus, or
Taxodium,

Shade during the hot summer months appeared to be necessary at
Crossett for species of Abies, Picea, Chamaecyparis, Tsuga, Ginko,
Libocedrus, Cunninghamia, Cryptomeria, and Sequoia. It was un-
necessary for most species of Pinus and Taxodium.

In a nursery in southern Mississippi, partial shade retarded
growth of longleaf pine seedlings. The seedlings were grown under lath
frames that gave controlled light intensities of 100, 50, and 25 percent.
Seedlings were fertilized, watered, and kept free from brown spot and
vegetative competition, At the end of the first growing season, root-
collar diameters of unshaded seedlings averaged 0. 59 inch, while seed-
lings grown under light intensities of 50 and 25 percent had root-collar
diameters of 0, 46 and 0. 28 inch respectively.
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Low Nursery Seedbed Density Improves Vigor of Longleaf Seedlings

The density at which longleaf seedlings grew in the nursery sig-
nificantly affected their first-year survival and vigor when outplanted
near Alexandria, Louisiana. Both survival and vigor were highest for

seedlings from low-density nursery beds.

Average survivals were 77, 71, and 58 percent for seedlings
grown at densities of 10, 20, and 30 per square foot respectively. Seed-
lings grown at 10 per square foot had about 3 times as many vigorous
first-year survivors, and those grown at 20 per square foot had twice as
many, as those grown at 30 per square foot.

On some seedlings foliage was clipped to retard transpiration.
Both unclipped and clipped seedlings showed about the same survival
trends with seedbed density, but clipping lowered survival by an average
of 9 percent and reduced the number of vigorous seedlings by about 25
percent. No explanation has been found for the lower survival of clipped
seedlings; in fact it is contrary to more extensive earlier tests. It does
suggest, however, that on some sites or under certain conditions,
clipping the foliage may lower survival.

A prescribed burn during the first winter after planting Kkilled 11
percent of the seedlings produced in the nursery at 30 per square foot, 2
percent of those grown at 20 per square foot, and none of those from beds

at the lower density of 10 per square foot.

Growth Regulators Help Some Hardwood Cuttings to Root

Various hormones failed to stimulate rooting of yellow-poplar
cuttings at Oxford, Mississippi. Only one out of 1, 650 cuttings rooted,
and it was an untreated check. Seven different phenological dates for
securing and planting the cuttings were tested, along with several differ-
ent immersion periods in several concentrations of three well-known
auxins (indolebutyric, indoleacetic, and naphthaleneacetic acid).

At Stoneville, Mississippi, a similar failure to root was noted
with sw’eetgum, whether auxin-treated or untreated. However, a 24-
hour soak in indolebutyric acid appeared to help cottonwood, green ash,
and sycamore cuttings, The other two auxins were also beneficial, ex-
cept that na.pthaleneacetic acid appeared to reduce sycamore rooting. Of
course, all these species root fairly well even when untreated. About
25 percent of some Nuttall oak rooted, but the auxins appeared to have
little effect, beneficial or otherwise, on the process,
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Growth Regulators Hurt Some Pine Nursery Seedlings, No Benefit to
Others

An effort was made at the Harrison Experimental Forest in south
Mississippi to study the effect of growth regulator sprayed on foliage of
slash and longleaf pine seedlings in nursery beds. The hope was that
prolonging dormancy prior to outplanting might result in less shock,
better hardening-off, and earlier growth after outplanting.

Maleic hydrazide (MH) delayed the start of spring growth of out-
planted slash pine for four weeks, but had no effect on longleaf. The

dates of application (September, October, November, December) did not
affect the results in slash. pine, but increasing the concentration of the

MH spray from 1/16 to 1/2 of 1 percent caused a gradual reduction in
slash pine survival from 60 percent to 28 percent. With longleaf, on the
other hand, the change in concentration did not affect survival much, but
a December spray resulted in only 8 percent survival as compared with
27 percent for seedlings sprayed in earlier months.

Pine Planting Stock in West Florida Little Affected by Nursery Soil Type

Satisfactory planting stock, at least for the west Florida sand-
hills, apparently can be produced in a wide variety of nursery soils.

Slash pine seedlings were grown in four different soils at the
two Florida Forest Service nurseries at Munson and Olustee. Soils
varied from deep sand to a loam with a semi-plastic yellow-brown clay
subsoil. Sandhill outplanting tests for two successive years have re-

vealed no significant differences in survival attributable to these par-
ticular nursery soil differences.

Dalapon and Methyl Bromide Show Promise as Herbicides in South
Arkansas and South Mississippi

In south Mississippi, pretreatment of seeding areas to reduce

grass and weed competition prior to sowing longleaf pine gave preliminary
results on effective application rates of various chemicals.

The herbicides (table 3) were applied in July on an area which
had been burnedtheprevious winter, Plots were one-fifth milacre (1/5000-
acre) in size. All chemicals except pentachlorophenol and HCA (hexa-
chloroacetone) were applied in mixture with water; these two were used
in No. 2 diesel oil, Diesel oil was also applied alone. Plots were ex-
amined in October and the apparent top-kill of grass and weeds was noted.
Check plots at the time of examination showed an average density of 36
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percent of grass cover and 17 percent of weed cover.

The table shows

the dosages needed to reduce grass and weed density to no more than 30

percent of untreated density (each chemical

was tested at 3 dosages).

Table 3. --Herbicide applications needed to reduce grass and weed

competition,

in longleaf areas

in south Mississippi

Rate of application per acre--

To reduce weeds to

Chemical To reduce grass to
30 percent of check 30 percent of check

Pounds Pounds
Sodium TCA 80 (2/)
Dalapon 20 40
Sta-Chlor 200 200
Polybor-chlorate 400 .1_/ 400
Sodium chlorate 200 400
Sodium borate 1,200 600
Ammate 80 (_?_/)
Pentachlorophenol 80 80
HCA 201/ 20
#2 diesel oil alone 300 gals. 1,200 gals.

1/ No lower rates tested.
2/ 160 pounds was the highest rate used but was not effective.

At Crossett, Arkansas, several chemicals were tested for weed
control in the experimental nursery. Dowfume MC-2 (methyl bromide
under pressure) gave the best results. Allyl alcohol and fermate were
less satisfactory.

Grass Competition Hurts Iongleaf Seedlings in Louisiana and Mississippi

Near Alexandria, Louisiana, two levels of grass competition
control--annual hoeing, in May, of grass in an 18-inch circle around
seedlings; and annual clipping, in May, of all grass in an 18~inch circle
around seedlings- -did not significantly increase the second-year survival
of planted longleaf over unhoed and unclipped seedlings. Survival aver -
aged 59, 55, and 52 percent for hoed, clipped, and untreated spots re-
spectively. In addition, spraying with Bordeaux mixture in May and
November (to control brown spot) was compared with no spraying; of
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course, it was not expected that brown spot would seriously affect sur-
vival in two years’ time. However, spraying, hoe ing, and clipping ef -
fectively increased seedling growth. After the second year, plots on
which the grass had been clipped had nearly twice as many pine seed-
lings in vigorous condition as untreated plots. This was true on both
sprayed and unsprayed plots (table 4). Hoeing further boosted the
proportion of vigorous trees on plots where brown-spot was held in
check, but the incidence of brown-spot infection was very high on seed-
lings hoed but not sprayed,

Table 4. --Surviving longleaf 2 years after planting in central Louisiana

Seedlings starting | Seedlings about to Both

Treatment :
height growth start height growth classes

- - - - - Pe rcent - - - - -

Grass hoed

Sprayed 12 67 79

Not sprayed 2 36 38
Grass clipped

Sprayed 3 57 60

Not sprayed 1 31 32
Check

Sprayed 1 32 33

Not sprayed 0 17 17

"Another study of direct-seeded longleaf pine seed-spots in south
Mississippi substantiated the importance of removing grass competition.
Two years after grass vegetation around the seed-spot had been Killed
with allyl alc ohol, the average groundline diameter of longleaf seedlings
was 0. 38 inch as compared with 0. 32 inch on untreated spots. The
growth difference was reduced by the fact that brown spot affected 46
percent of the seedlings on treated spots (causing diminished growth) as
opposed to only 10 percent on the untreated plots. Where brown spot
was controlled by spray, groundline diameters were 0.43 inch where
allyl alcohol had been used and only 0, 28 inch where no allyl a.lcoh.olwas

naed.
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Still another study confirmed the observation that root compe-
tition rather than light competition is the major factor in the depressant
effect of grass on longleaf seedling growth. Frequent clipping of sur-
rounding grass benefited the seedlings much less than its complete ex-
termination. However, where clipped grass was piled on top of a seed-
ling already competing with grass, a severe setback to survival and
growth was noted.

Site Preparation for a Cottonwood Cutting Nursery

A subsoil plow mounted on a D4 Caterpillar tractor has proven
quite useful in laying out rows and preparing the soil in the cottonwood
cutting nursery at Stoneville, Mississippi. The chisels, which were set
for a 15-inch depth to correspond with planting practice, loosened the
ground sufficiently to permit planting without the use of a planting rod.
Three rows were prepared at a time. The subsoiling facilitated irri-
gation throughout the growing season (fig. 5). A subsoil plow of this

Figure 5. --Irrigating the Delta Research Center’s cottonwood -cutting
nursery during a dry spell in March, before the start of the growing
season. Three irrigations nullified drouth effects and produced trees
10 feet tall and 3/4 inch in d. b. h. by the end of their first growing

season.




sort could also be used in the establishment of an ordinary cottonwood
plantation. For this purpose, the plow could be set to make 2 rows at

a time, § feet apart.

Site Preparation and TSI Aid Loblolly Plantations in East Texas

During a summer of severe drouth, survival of