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ABSTRACT. The influence of undersmy
hardwood control éreatments, including pe-
riodic prescribed burning; on the gmutk "f

longleaf pine ‘(Pinus ustm)m--
gleaf pine (Pins pol s

tored over a 10-yr
tablished in 1 4~yr-ola’ s “stands
thinned to 500 treeslac, inc ude bmzmgd
prescribed burns in (1) winter, (2) spring,
(3) summer, and (4) an unburned check.
Each of these was combined with three sup-
plemental treatments: (1) initial chem
treatment of all hardwood stems, (2) re=
peated handclearing of all woody stems
and (3) no treatment. AU measures of

growth were significantly reduced by the
burns. Pine volume growth over ehe first 7
years on unburned plots exceeded the
average on burned plots by 23% {24 fClail
yr). During the next 3 years, . rmlume

average on burned plots even more-—-by
33% (44 fPlaclyr). Suppl emental ¢reat-

ments did" not affect pine growth, even -

though plots without these treatments devel-
oped hardwood stands (>1:5-in. dbh):

ranging from 4.0 {2 basal arealac with :

summer burnsto [ | .6 f# on unburned
plots.
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U nderstory vegetation, especially
hardwoods and other woody
plants, may reduce the growth of
overstory pine, particularly at
young ages. Longleaf pine seed-
lings seem to be more sensitive to
competition from all sources than
any of the other southern pines.
Assuming that the species’ intoler-
ance of competition does not di-
minish with age, elimination of
understory hardwoods should
promote a positive growth re-
sponse at least as great as that ob-
served in other pines. Unfortu-
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pines:

tanun is the goa

are’ ually 3ustxf ied by ex‘ ;
mms ‘in pine. volume yields.

term ﬁamagc to OW e
from “periodic prescnbed arn: “‘g
has not been ad inv

that pro nged ansudl h
young, longleaf pine could reduce
b ot ht arhexghmcter growth;
More recently, Iin conjunctmn with

thinning and burning tr- eatments;

thé more heavily thinned stands’of
pole-sized ldngleaf pine had
greater diameter ‘growth on un-
burned than on burned plots, al«

i o hghdy thinned or unthinn,

‘ and hmght BT
v slash pine was associated : with
~burning, although this favorable

. growth response was reduced by ,

ing: hard~~‘j
woods and other compe ing vege-
ultural

ttern was 1 revers df: ‘

plots (Van Lear et al. 19’77').,_
Planted slash, pine burned in

, March or May at 1-, 2-, and 3-year
mtxervqls b

nning at age 4 re-
nt reductions in

; ‘ height grbwth compared to similar.
. unburne

nds (Grelen 1983).
;mcreascd diameter

owth.in 9-year-old

crewn scorch (Johansen 1975).
Redugction in’ hmght and diameter
growth of nine-year-old loblolly
pines durmg the year after
burning was ignificantly related

~ _rown scorch (Cain-
is of pole-sized loblolly
umed at different seasons
experienced no detrimental effect
on either their survival or growth,
provided crown scorch was mod-
erate or less (Waldrop and Van

';Lear 1984). Also, periodic burning

in mature longleaf and loblolly

pine stands had no effect on.

srowth: “of. the puze -overstory:

- (Sackett 1975).

Generally, southern pines
, lmg stage are con-
: from.

leaf pme, vmg a long lusto . ':bf :
natural association with—gor!
even dependence on-periodic
fires, is considered more resistant
to ﬁre dam ge than any of the

THESTUDY
initiated in 1973 to

understory hardwood. control
treatments ofn» he growth of

on the composition and structure
of the understory. -The study was
established on sandy, upland
coastal plain soils on the Escambia
Experimental Forest id south-

T Maintamed by the Southern Forest Ex-
riment Station, USDA Forest Service, in

cooperation with ‘the T R. Mxﬂer Mitl

Company. : i S

L e



western Alabama. The predomi-
nant soil type was Troup fine

sand. At the time of establishment,
all study areas supported’ wells :
stocked natural stands of longleaf

pine averaging about 700 trees
per acre. The young pine stands
had grown for 12 vyears after

parent overstory removal, and,
were 14 years ofd from seed.
Three "blocks, each with 12,

square, 0.4-ac plots, were estab-
lished for this study. All plots were
thinned to about %00 ‘dominant
pines per acre. The’ 50 (average

50.3) pines in each central 0. I:ac

square net plot were mark& and
numbered, and total height and
dbh recorded. The residual pines
in thinned stands averaged 22 ft in
height, 3.2 in. dbh and 30ft*basal
arealac. Estimated age 56 site:
index (Farrar 1981a}):on the ‘th

blocks, based on dominant/codom-

inant tree height on unb

ed "
plots at age 24, averaged 71, ‘76,

and 78 ft.

Twelve treatment combinations
were randomly assigned among
plots in each block. Four fire
treatments (biennial prescribed’
fires in (1) winter, (2) spring, (3)
summer and (4) unburned check}
were each combined with three
supfalemental treatments [(1) treat

1 woody stems with 2,4-Drat time
of study establlshment {2} ‘hand-
clear all woody vegetation #%eft or
more in height at 2-year intervals,
and (3) no treatment]. Treatments
continued throughout the entire
period of study. Sixty percent of
all plot burning was done with
strip head fires; 24% with-back-
fires, and the remainder with
flank fires. Pertinent weather and
fire behavior factors were re-
corded when each plot was
burned. Crownscorch was
corded because the observed
scorch level following the “burns
appeared too light to cause
damage.

Net plots were first remeasured
i n the winter o f 1980, after 7
growing seasons. In addition to
marked pines, all hardwoods in
the 2-in. dbh class (>>1.5 in. dbh)
and larger were measured. Three
years later, in the winter of 1983,
all plots were similarly remea-

rot re:

Table 1. Eff oct of cultural treatments ori average annual volume growth of overstory
pine.over seven years (1 973”1979).

Supplemental ‘
treatment

Chemical
Mechanical
None

Average 102a! 1256 107

TRow means followed by same letter not sigmilicantly dnfferent at OE»Ievei according to Duncan’s
test.

sured. Total cubic foot
(inside bark).of ‘p

tained from dbb ami heigh
a longleaf pine volume eq
{Farrar 1981b). Hardwood cubic
foat ‘volumes (1gsadc bark) :

~ clearing treatments effectively
. eliminated all hardwoods (>1.5-
in. dbh), these treatments had not
mgmfmamiy improved pine
ver that in um»reated

| by season of burn. Supple-
reatments still 'did not sig-
ffect pine growth. The
~ ine volume

he 3 years, annual
total volume growth of, pine an,
: unburned plots averaged - 179 ft8/

ich "Beded the average on.

( Ten—yéar dlameter, height,
of basal area,. and volume growth
gh were sagmﬁcantly affected only by
} hand- the prescribed burning treatments

Table 2. nts on average annual volume grouh of overstory

Supp éméntal

tteatment ~« /Wint None Average

- e : “_M=~u.& - * "m_r__"“. RS UL SRR T
Chemtczl 4290w 47 141 188 151
Mechanical: 119 ,, ' 136 145. 172 . 143
None 144 145° 108 175 143
Avérage 1308 M3 131a 179b 146

1 Row means foliewed by same letter not significantly different at 0.05 level, according to Duncan’s
test. o :
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Table 3. Effect of biennialprescribéd burnson growth of pinestands over teh years

(1973-1982).

Ten-year growth

Season
of burn d b h Height Basal ateafac Voliac (i)
(in.) (ft) {2 (e

Winter 1.873 22.1a 43.3a 11062
Spring 1.85a 22.3a 44:3a 1149a
Summer 191a 22.6a 42.2a 1086a.
No burn 2.16b 24.9b 53.0b 0%
TColumn means followed by same letter not significantly different at 0.05 level, according to ﬂugcan's_

test.

Table 4. Midstory hardwood stand {>1.5 in. dbhl development on plots W|thout

supplement treatments.

The chemical and handclearing
treatments eliminated all midstory
hardwoods. and none had re-
turned by the 1983 remeasure-
ment. Hardwood midstory charac-
teristics in 1980 and 198.3 on plots
without supplemental treatments
are .given in Table 4. Hardwoods
developed most rapidly with the
no-bum and winter-burn treat-
merits. A slight decline in numbers
occurred with the spring hum and
a slight in&ease with the summer
‘burn: On the unburned plots,

Season Treeslac Basat';gré’a/ac Vol;‘la“c {ib)
of burn 1980 1983 1980 1983 1980 T 1983
{no.) ) e
Winter 190 237 &3 8.7 76 102
Spring 153 113 5.2 51 65 % :59
Summer 90 97 32 40« 38 45
No bum 287 307 95 16 22 145

(Table 3). Initial differences in
pine height, dbh, basal area, and
volume had no effect on the re-
sults, according to an analysis of
covariance.

Pine mortality over the 10 years
was relatively low, averaging'4.3%.
However, mortality with the
summer bum treatment, at 8.0%,
significantly exceeded mortality
with the other 2 burning. treat-
ments and the check, which:did
not differ among themselves. The
excessive mortality was confined
to the summer burn-check treat-
ment combination in all three
blocks. Average initial dbh: of the
dead trees was the same as the
survivors. Mortality in the other
two summer bum treatments was
less than the average for all treat-
ments combined. There was no
apparent reason for this result.
Most of the mortality (84%) oc-
curred during the first 7 years.

HARDWOOD DEVELOPMENT

Before treatment, the density, of
midstory hardwoods (those trees
> 1.5 in. dbh) on study plots aver-
aged an estimated 3.6 ft2 basal
area/ac. Stem counts of these
hardwoods were not made. Stems
of tree species 1.5 in. dbh or less
were counted on subplots and
averaged 5.3 thousandlac.
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midstory hardwoods in 1983 com-
prised about 12% of total basal
area and 8% of total volume
(Figure 1): So far, there is no indi-
cation that these hardwoods are
having any effect on the grovvth of

overstory pine.

background.

Figure 1. Biennial spring burns plus chemical treatment, foreground; unburned check,



MANAGEMENT lMPLlCATiONS

The extent to which results of
this study may apply. to other
southern pines,
is not known and -will require fur-
ther investigation. In this study,
biennial prescribed burn’s in
young longleaf pine stands on
sandy coastal plain soils reduced
pine growth substantially from
that observed in -similar; un-
burned, stands: Furthermore, the
impact of the fire treatments ap-
pears to be worsening with time.
Will thegrowth rate differential
between burned and unburned
stands continue to incréase j
it eventually stabilize a
as stands mature?. Older stand
may respond similarly accotdin
to preliminary results from
identical series of burning trea
ments established in mature lon
leaf pine stands. Dbh gro
unburned stands was 12% greater
than the average for all burned
stands over the @0-year : rmd
from age 50 to 60 years.
compares. to the’dbh growth
ferential of 14.6% recorded in the
study reported here.

so seriously reduced the growth of

this comparatively ﬁrc-reszstant :

species, Fire intensities,

recorded flame l¢, as, weredow, - :

ranging from 10 ‘to 343 but aver-
aging less than 150 Btulft/sec
part because frequency ‘of ‘buning
kept fuel accumulations lov
tensities of recorded su
burns never exceeded 160 Beu/
sec. Many past studies of pre-
scribed burning on southern
coastal plain soils (Hough 1981,
McKee 1982) have not revealed
any adverse effect of moderate to
low intensity fires on soil structure
or chemistry. In some instances,
the growth environment for trees
is improved through more rapid

2 Unpublished data on file, G. W. Andrews
Forestry Sciences Laboratory, Auburn Uni-
versity, AL.

or different &es,

owth dif-. 5

It is not known why burning has

nutrient cyclmg Perhaps some
unknown interactions betw

burning and’ other environmentl
factors are responsible. Possibly
the frequency of burning is
causing damage that would net
occur with longer intervals be-
tween fires. Further research is

needed to determine the , causes .

for the observed pine growth loss.
Burnmg, especially during, the
growing season, reduced. the den-
sity of midstory hardwoods, while
hand-c and chemical treat--

ments efiminated them encirely.

Reducnon Or elimination of hard-
s Nas failed to improve the

ﬁcauon for
taﬂ{)ﬂ.
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