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burning, ~alohough  this f;
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ABSTRACT. The infl~  of u&x&y
I&z&h&n  in-heiiht  ancl (

hardwood control treafments,  i+ackhg  PC-
grow t$. nine-year-old

riodic  pres+bed +x&g,  on *  grozeth  of
pines du-ri,ng the.  year aft&

ron91e4P~~  (Pmw p+fw tl+as - -
burn&g  W&s  &&icantly  related

tmdovera  IO-yrpmod  Tredm@&es- j
to *gp2e  o&own scorch (Cain-

tab&shed  i n  I4-yr-old  su#kzg  star& 1985)i St%&@ pohked toblally
thinned to 500 trees&  in&&d  bien+l a pine,,burnecl a~ different seasons
prescaibed  bums  in (1) winter, (2) spring? 1 e~~~,~ detrimentai effwt
(3) s-taker, a?d  (4) as Unbunrad~Chec~w on either their survivaL or groyth,
EaChOfthMwaScO~~Ekiyic.~p
j&men&d  treatments: (1) iniM  ,@@ii.&

of &der@toxy, hardwook& w%ll provided tiwn scorch was mod-
boosr:ahe c st%kihlth~ af ‘kx&ern erate or~.kss (Waldron  and Van

t rea tment  of  a l l  hardwood St+,  (2) re-’ pillek  Fti’r41.~  I ~,  .~  ~~~-~D ~~~.
peated  handclearing  of all w&y  stems;
and (3) no treatment. AU measures of pirze

wg-&s  and  o&et  ~nmruotiriu  VP;~P

growth were s ignif icantly  reduced by the
aGon  &  tbs. c*.sc~l  ,

burns. Pine volume growth over &firs  7
(pmmr:rmm

years on unburned plots exceeded the 1  1lEl
averageonburnedplotsby~

A&.‘,.

yr). During the next 3 years,  ,&time PrepLar
growth on unburned plots exceed&  the _ &a
average on burned pkx!-s  even more_by
33% (44 ft31aclyr).  Supplemental treat-

iyn

merits  did not affect’pine  growth, e&i  II
l-la-  r~  ~,.;--~,-~  -_~

though plots  without &se  treatmen&  dcuel-
pi&m ar”&&r&. tj

nat&al  associ&on  with-kc
oped hardwood stands (>1.5-h.  db&

m&c 00% bai-iliuffrsflc Gnt4-3  h-imp

ranging from 4.0 fP  basal areok  with :
s$$&&2  @A,

c  ; _
summer burns to I I .6  ft’ on unburned art?.  WI&,

p&s. ink------  :-

South. J. Apjd.  For. 11(3):154-157. i Lca%aL-  J.ms  1;
,9u...&&b *r-s.*mz%1

A’*~-,.. -1-1 -I*-- r”l’“x. --Ll

,,&ts Jof  ‘thoe,~  treatmew even dependence on-periodic
u-t  justif-ied by ’ expect&d’ fires, is considered more resistant

m-5 tn pine voWme  y&i& to fine damage;  than any of the
DL.a.hLnL.ll CL. ‘s & p&‘&e p* other southern@nes.

~~pc*m&”  bq=zauuGnt  fordon@Y$  of.
*&&$&ry~ ‘k&x%v&l$ ,-in ‘fpidp ‘: THE !mJRY
mndh. However. Dobs&le &wqf-

“b” WV v .“,“-ry~pnk ,&, study .was mitiated in 1973 to
die prescribed  bu@ninP: determini.&e  effects of several

ry ,,hardwood..c6ntrol
$’ tre.atments on,tho  growth df

gf&@&& yoimgstand~  of lon@ztf  pine; and
‘8-u U.I~SUU. .+ul;*llrqj #in on the compc$tiin  and structilre
$eaf  pine could>  reduce of .the understory. The study was
,t and -diam&er growth; established / cm sandy, upi’and

t&n with coastai  plain  soils  on the Escam,vi
““‘6 %. datments; Experimental Forest’ id south-
hinned standS’of :_.

- bv the Southern Fofest I%-

U nderstory vegetation, especially
hardwoods and other woody

i---_--.-.  --_ 1_  -. --, r-T---
tex”m.q&$~&  tn fwk&site

plants, may reduce the growth of
overstory pine, particularly at

from peria
undqrsto

young ages. Longleaf  pine see$-
has not. been &equateLy irives&

lings seem to be more sensitive to
g&~&~~~~  ;Er& t@.p&& (&.$&

competition from all sources than
rciae$,  E93f  ;2k&“~$-..  , ‘T”“.II

any of the other southern pines.
that p&&w mwl rmnrd htmdn

Assuming that the species’ intoler-
young, lollj

ante  of competition does not di-
b o t h  k&eigb

minish with age, elimination of
More recently, in cunjunc

understory hardwoods should
thinuing and burrin-  ‘++-e

promote a positive growth re-
the mcq-e heav@  t-1
pole-sized ldngleaf pine had ’ Mamtamcd

sponse at least as great as that ob-
served in other pines. Unfortu-

greater diameter ‘grotirh, on un-
pk-iment  Sta

burne$  than on burn&plots, a&
cooperation
Company.

,
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western Alabama. The predomi- TabIt?  1. &%&  Qf ct&&  &&m&s ori  &verage  at&al vQh&ne  pwth  of  &W&-Y
nant soil type was Troup fine #3q5wtw:tie6years  (1373C19791,

sand. At the time of istabliahment~  ’
all study areas supported’ W;eIl+ :
stocked natural stands of longleaf . ..-=....-r~..*,.r.~..‘.~~~....,..~.. , , ~Wkre,,  Lb.)
pine averaging about 700 trees

..*...a.....**.............m.*..i
Chemical !I$ ? : a$  i I.,  13s 116 ?I6

. per acre. The young pine stands M e c h a n i c a l 133 I&
had grown for 12 years after eNQfle  ’ 1’2,  i .:,. f?F, ‘*‘.F g. ~

_‘* ,‘% 106,
parent overstory removal, and, *verage

..:. : .I  I
r&i ^ ‘%’” ‘: lo&t  _ c&  ,: ‘i&b ’ ‘107

were 14 years ofd from seed. 1 Row means followed by same letter not signifiintiy ditkrqpt  at .OXWevei,  +ccording  to Duncan’s
Three blocks, each with 121 .a&. ’ ‘.

square, 0.4-ac  plots, were estab-
*.

lished for this study. All plots  were
thinned to about 500  ‘dominant sured. Total cubic foot voluties clearing treatments effectively
pines per acre. The’ 50 (average (inside bark)+ ” ’f ~t~~‘~~~  3$+s  ekabwed ,#I har&woods ,(>1,5-
50.3) pines in each centti  ‘0. Tbac tamed from dbb a~~,~~~~ &$g,.- in. &z&h),  these  t&&men&  had not
square net plot were mark& &nd a longleaf  pine volume *u$io~ si’g:nljfic&nily i m p r o v e d pine
numbered, and total height;‘@&+ (Farrar  198&b).  ~~~w~:;~~~~

dbh recorded. The residual pines foot,  Wlum~s  $inGde  b#k)  i$r$j
in thinned stands average+  22 ft in obfa~ned  hm?a f$-ak  ugly a, @a~ B
height, 3.2 in. dbh and 3O~ftWsal (~~p~b~i?~ed)  .“~~~~~~~~~~a~ u
area/ace  Estimated age 56 ,‘s%e. Forest VQh%~t%&&$., ‘1,  ,; t ‘ S
index (F&r-ax-  l98la)~&i~the  %rrG$ At*  e&b  of?  a$+  &Ei$  e~,q$ml-
blocks, based on dominanr#co@o& ticms,  &he  .~~~n,
inant tree height on unl&$n&  ‘. and: &&&&s%.:
plots at age 24, averaged 71,  ‘76,
and 78 ft.,

Twelve treatment combinations
were randomly assigned &c&g
plots in each block. Four fire I.
treatments (biennial prescribed’ ~~~~~~~~~~~  pi~$ CR- yearswas‘
fires in (1) winter, (2) sp&g, @J _. , (-4 ‘I : L ’ i ,. .-A_.  ; brt~%lk~~
summer and (4) unburned check} Seven +s-tq, aft&  qpdy.  ,est@  ‘., feo&&byWn.  of burn. Supple-
were each combined with three tn+,al  tkea.~dti  &ill  .did  not sig-

suppIementa1  treatments [cl)  W&t, : i nail  ,&ffFt’  pi& growth. The
al1  woody stems with 2,4-I),@  time effa ‘of l&$&g on ine  volume
of study establishment, (2)  ‘hand- : :  @+h‘dur&g’the  years uias,’!i ’
clear all woody vegetation 4$4ft  or 19133);  e’l”ery :h~~~~~~~e~~~~~~  ; subs~&Jly  @eatei  than it ,&ts
more in height at 2-year intervals, sigiSkan4Q  z%xhwx&.*ll.  ~awx+f~~. bplfeze.  @tf t&2  3 yea& annual
and (3) no treatment]. Treatments mea&n-es  of pine gro&h  @w@$~ total  volume,  growth of, pme an,
continued throughout the entire dkpwm  b=&wa,  +?&w>  .qg unburned plots averaged _ 179 f&
period of study. Sixty percent of thatGn  the .u#umn&l  .che&:  St&r-. act  ~which,  exceeded  the average on .
all plot burning was done with prisingly,  sea+@~  af burn bad  no, r br&m%l~p&s  by ‘a44  fts,  a 33% in-
strip head fires; 24% withback- &f&t7  Thej impa.ctti  :of p;$rio~* c&me  (T3bk  2).
fires, and the remainder with swmmek ~4Nqy  *as’.  SW+,  q@%@t; Ten~~&r  diameter, ,height,
flank fires. Pertinent weather and ca&&y : different,. f*om,  J&t of basal area,. and volume growth
fire behavior factors were re- wi&e$ or spring  brzrns.  ~~~h~~ weqe  sign&%antly  affected only .by
corded when each plot was bc&  &HZ  &en&al  ,~n&  hand- the ~pres&bed  burning treatments
burned. Crownscorch was notre:.  ‘ . . . . .j  : I
corded because the observed ,- t. .)” :
scorch level following the ‘jburns T&k  2.  ,~.~~,~~~  ~~~ qa avera@G&al ‘vo@ne  growth of overstory
appeared too light to cause pi?yyF  ~~~~~~~.CS~~~~  :, I
damage.

1 j_’
~q&&nta[ ‘, ’ : : >  ‘i,$-f3q$Qwd’b?lrn  1 ’ .

Net plots were first remeasured trehtwxt a +%%it&. , ;,  c&&&g ., Sqrmcrr  s None Average
i n  the winter  o f  19$0,  a-fter 7 -...* . . . . . . ..l.‘iii.rsri*C..:...  .I .,...I. @@JjaJfib)’  .:. ’
growing seasons. In addition to

..‘.l.....  . ..i” . . . . . . r..; . . . . . . . . . * . . . . <r.
Chemi~l %!9, : ;h, 1$7- ; 188 1 5 1

marked pines, all hardwoods in My2iwniql.  I 1.19 ,, * 136 , ’ 145. 172 143

the 2-in. dbh class (>1,5 in. dbh) ,None 144 145. ,, 108 175 1. 143

and larger were measured. Three
’

Av&rage ’ pQQci’  -‘I& 131a 179b 146
years later, in the winter of 1983, 1  f&w means folk++& 6+&w  tet%r  hot d@HicanUy  difierent  at O&5 level, according to Duncan’s
all plots were similarly remea- be.  -“  ( ./. I_ ,.- ”  ,: ;
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Table 3. Effect of biennial prescribed  burns m mwth of  pine stands over t& years The chemical  and handclearing
(1973-1982). treatme& eliminated all midstory

Season Ten-year growth hardwoods. and none had re-
of burn d b h Height Basal area/at Yolkc  fib) turned by the 1983 remeasure-

(in.) et) (Ii*) (ft3t3) ment. Hardwood midstory  charac-
Winter 1 .87a1 22.la 43.3a 1106a teristics in 1980 and 198.3 on plots
Spring 1.85a 22.3a 44.3a 1149a
Summer 1.91a 22.6a 42.2a %%a,,

without supplemental treatments

No burn 2.-i6b 24.9b 53.Ob 74Q9b  .’
are @en  in Tab&  ,?.  Hardwoods

1  C o l u m n  m e a n s  f o l l o w e d  b y  s a m e  l e t t e r  n o t  sigMcantly  differ&t  at  0.05  l e v e l ,  a c c o r d i n g  t o  Ou~c&‘s
developed most rapidly with the

tes t . no-bum and winter-burn treat-
merits. A siight decline in numbers
occurred with the spring hum and

Table 4. Midstory  hardwoml  stand (>15 in. dbh$~devektppmt  on plo’ts without a slight in&ease w* the summer
supplement treatments. ‘.

Season TreesIac 8as+r&ac vouac  (lb)

.burn~ On the unburated  piots,
rnidst~~~ hmdwoods  in I.983  corn*

of burn 1980 1983 1980 1* 19qo  .: 1983 prised about 12% of tot& basal

(no.1 ‘area and 8% of total volume
Winter 190 237 63 eB

5:2
8.7

k ‘&7

-> 1
(Fiwre  1):  ;P far, there is no in&

Spring 153 113 S.1  65 cation that’ thGe hardwoods are
Summer 90 9 7
No bum 287 307 z $:I.:

38
.I22 145

hawing  any effct on the growth of
1 uvemorypi-ne: -.

(Table 3). Initial differences in
pine height, dbh, basal area, WI
volume had no effect on the re-
sults, according to an ana&& uf
covariance.

Pine mortality over the 10 years
was relatively low, averaging4.3%.
However, mortality with the
summer bum treatment, at g,U%,
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- n
ment combination in all ,th&ee,
blocks. Average initial dbh. c&. the ‘i
dead trees was the same as tare :
survivors. Mortality in the other
two summer bum treatments was I
less than the average for all t&at- .; _‘.

ments combined. There was .no
apparent reason for this result. , _,’
Most of the mortality (84%) oe- .“i
curred  during the first 7 years. aI

.~
HARDWOOD DEVELOPMENT

Before treatment, the density, of I‘jr
midstory  hardwoods (those trees
> 1.5 in. dbh) on study plots aver-
aged an estimated 3.6 ft2- basal
area/at.  Stem counts of these
hardwoods were not made. Stems
of tree species 1.5 in. dbh or less
were counted on subplots and  1.  Biennial  spripzg  bums  @us  chemical  treadti,  fareflwd;  unhwd  Check,
averaged 5.3 thousandlac. l,ackgYound.
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M A N A G E M E N T  IMf’WATIQNS nutrient cycl-ihg.  Perhaps some burns pIus  chemical or mechanical treat-

unknown &t&actions  betSen merits  $&competition  control. P.  62~65

The extent to which results of ‘ia  prog  Second~Bienn.  South. Silv.  fles.

this study may apply. to other
+burn&$  and’ &her  envirbr;me&@l
factors are responsible. Possibly

Conf.,  Ei  P. Jones, Jr. (ed.).  USDA For.

southern pines, or different &es, the frequency  of  burning  is
Sew. Gen,  Tech. Rep. SE-24.

is not known and -will require fur-
BRUCE, Ik 1947. Thirty-two years of an-

ther investigation. In this study,
causing damage that would not nual  burrtipg  in longleaf  pine. J. For.
occur with longer intervals be- 45:869-‘-8’14.

biennial prescribed burn’s in
young longkaf  p ine  stands +n

tweeri  fires. Ftirther  i&ca’%h-  gs, ,: CAINE  M,  D. 1985.~Prescriu  winter burns

,need@ to determine the,  i czus~s . can reduceU  the  pxwth  of nine-year-old

sandy coastal plain soils reduced IobloIly  pines. USDA For. Serv. Res.

pine growth substantially from
for the observe&p&e  gr&h lop.

Burning,  &p@ally  during, &&
Note  50.312.4  p.

that observed in -similar+  UB-.
c AIN, M.  D., ~~tiw.  F.  MANN,  JR. mo.

burned, stands: Furthermore, Fe
growir~g  !ea&m, reduce& &e  den- Annual brush control  @x-eases  eatily  *
sity  of midstory hardwoc&s,  while growth of ‘kzblolly  pine. South. J.  Awl:

impact of the fire treatme3i@.ap- For. 4:67-70.

pears to & worsening with time.
hand*  tl
rnents  e--c---I- UI~Iil  Cllbu  my.

C&,ASON,  T.  R. 1978.  Re&oVal  of hard-

Will the rowth rate differential
%

R&&~  or d___~7~~~.V*_, *’ ’ wood vegetation  increases growth  and

between urned  and unburned. woods has failed ‘to in
stands cont.&e  ~‘incr~~~%
it eventt&ly  s&&ii&  ~a&&‘&
as stands mataxe?. Old&  sta
may respond simil
to preliminary results from  .f, I_
identical series of burning W&&P.,
ments established in mature 1
leaf pine stands. Dbh  growth”@
unburned stands w&s ‘12.5% g#
than the average for all burned
stands over the l&year  ri
from age 50 to 60 year@‘~?IWs
compares. to.  the’

. -~-
,yg--$

ferential of ,14.6%  recoide&h  the,,
study reported here.

**-

It is not known why burr&g  has
‘$#P  ;nvmtn

-

yield  of\ young loblotly  pine  stand.
South. J #  Appl.,For.  2:96-97.
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McKee 1982) have not revealed
any adverse effect of moderate to
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