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T H E  P R O B b L E M  

t S t a t i  
r i c u l t u  

s 6 Par 

PURE PINE STANDS a re  the most profitable fores t  c r  
on upland s i t e s  of the Eastern Shore of Maryland. The 
stands have been common i n  the past, because loblol ly  p i  
and pond pine usually made up most of the f i r s t  fore  
growth on abandoned f a d a n d .  And apparently nearly a l l  up- 
land s i t e s  have been t i l l e d  a t  one time o r  anc 

But land use has become re la t ive ly  sbavlaj - _ _ l e  
farmland i s  being abandoned t o  grow up t o  pine, and the 
present fores t  area must be rel ied on fo r  timber crops. This 
creates a problem; f o r  here, a s  elsewhere, the natural trend 
i s  f o r  hardwoods t o  invade these F tands , and eu 



t o  crowd out the pines. Since t ue of I 
r isen great ly  i n  recent years - r;ne ~ r o b l e m  VL curltrolli~-, 
the hardwoods i s  important, 

On these s i t e s ,  pirlGJ ba,mot be kept a s  par t  o r  tl 
stand i n  permanently forested areas unless dras t ic  measurl 
a r e  taken t o  favor the pines. Light cuts--which dis turb tl 
fores t  f loo r  only slightly--favor the undesirable hardwood, 
because these a re  mo want of shade than the p i  

vhere 

1 
3 check 
: .-.LA r. 

the nl ---- . 
(of course tl :e cutover areas v 

stand i s  predominantly pine, because poor seed SOUL-LGD I 

some disturbances have.retarded the development of hardwoc 
understories. For example, where a pine stand i s  surround( 
by f i e lds  there may be no nearby source of hardwood seec 
Running livestock i n  the woods, l i g h t  f i r e s  did nl 
k i l l  the pine overstory, and removal of "E (need 
l i t t e r )  a r e  disturbances tha t  have hindered ~ e v a s u ~ m e n t  I 

hardwood understories--probably more i n  the past than rl 
cently. Because of the e f fec ts  of these disturbances a] 
+he disturbances caused by logging, two o r  three crops ( 

imber containing large proportions of pine may be 
efore hardwoods completely capture an old-field si t  

'he two common type: mmercial cuttings do litt: 
tc : the successional t o hardwoods. A re la t ive  
1 t fo r  such special  r L  vuucts a s  p i l i n g  usually ju: 
stimulates the growth of understory hardwoods and shrub: 
although a source of seed fo r  reproducing the pines i s  l e f  
The more common heavy cut usually leaves hardwoods a] 
spindly pines--inadequate seed sources--in pos 
area; and only i n  great ly  disturbed spots, 
skid roads, can pine seedlings form a new star  

isessio 
such 

~ d .  

The desired pine stands could be reproduced i f  i 

adequate source of seed were provided along with a suitab: 
seedbed, and i f  competing hardwoods and shrubs were con- 
t ro l led .  There a re  several methods f o r  providing these 
conditions: 

sd-tree 
t t ing, 
;d bv 

: syst  
or  she 
I L -  

Cuttings might follow t 1 em (4) , 
group clear-cutting (z), s t r i p  c l  lt erwood 
system (4). Seedbeds might be ~mprovc- -, ~ n e  use of ma- 
chinery such a s  bulldozers (j), o r  t rac tors  pulling one o r  
two large stumps, or  a heavy disk o r  disk plow (8 ) ;  o r  they 
might be improved by the  use of l i g h t  winter f i r e s  (6) or by 

knderl ined numbers i n  :ses refe  .r  to Lit erature t 



a hot  f i r e  i n  l a t e  summer (2, @--or even by pigs.  And 

a hardwoods might be checked o r  p a r t l y  control led by si lvi-  
cides (1), by t h e  machinery and f i r e s  mentioned above (1, 21, 
or  even by running goats i n  t he  area.  

A study was made on t h e  Eastern Shore of Maryland in 
an e f f o r t  t o  reproduce a pine stand on such s i t e s .  The cut- 
t i n g  used was a seed-tree cut t ing,  a modification of t h e  
usual heavy commercial cut t ing.  To prepare seedbeds f o r  
pine, machinery and a summer f i r e  were used. These t r e a t -  
ments were made before pine seeds of the  1951 crop f e l l .  The 
p l o t s  were re-examined i n  t he  summer of 1952, These f i r s t  
year r e s u l t s  a r e  described i n  this repor t .  

S T A N D  C O N D I T I O N S  

B e f o r e  

C u t t i n g  

On t h e  bas i s  of a 100-percent c ru i s e  by S t a t e  person- 
nel ,  t h e  30-acre study a rea  had 120 pines and 13 hardwoods 
per  ac re  t h a t  were 8 inches d.b.h. and la rger .  Nearly a l l  
these  t r e e s  were l e s s  than 22 inches i n  diameter. Estimated 
volumes were 12,855 board f e e t  of p ine  and 610 board f e e t  of 
hardwood per  acre--relat ively low because of an e a r l i e r  cut- 
t i n g  f o r  p i l ing.  

Data on t r e e s  l e s s  than 8 inches d.b.h. were obtained 
from 200 milacre-quadrats (each 6.6 f e e t  square). Pine re- 
production was present  on 22 percent of t h e  quadrats,  a t  an 
average r a t e  of  920 per  acre.  The t a l l e s t  p ines  on stocked 
quadrats had an average height of 2.1 fee t .  

Of course hardwoods were much more common i n  t h e  
understory than pine. There were 5,290 seedlings o r  sprout- 
clumps of hardwoods per  acre ,  s tocking about 95 percent of 
t h e  quadrats. The t a l l e s t  stems were 8.2 f e e t  t a l l  on t h e  
average, These hardwoods were ch i e f l y  water oak, red maple, 
holly, sweetgum, and blackgum; they a l s o  included some black 
oaks, white and post  oaks, willow oak, and sweetbay. Black 
cherry, dogwood, sweet pepperbush, and o the r  t a l l  shrubs 
were not  included i n  t h e  t a l l i e s .  

A f t e r  
C u t t i n g  

The cu t t i ng  removed a l l  t h e  pine overstory except 
10  t r e e s  pe r  a c r e  se lec ted  and marked with pa in t  before 
cu t t ing ,  and a few smaller  pines t h a t  t h e  operator l e f t .  



The volume reserved i n  seed t r e e s  amounted t o  about 2,000 
board f e e t  per acre .  m 

The commercial operator paid  about $32 a thousand f o r  
t he  estimated volume of p ine  and hardwoods cut ,  i n  s p i t e  of 
pena l t i e s  included i n  t h e  contract .  Pena l t i e s  were provided 
f o r  c u t t i n g  o r  damaging seed t r e e s ,  f a i l u r e  t o  cu t  o r  poison 
a l l  hardwoods 8 inches o r  l a r g e r  a t  1 foot  above t he  ground, 
f a i l u r e  t o  maintain woods roads, and f a i l u r e  t o  keep s l a s h  
a t  l e a s t  1 0  f e e t  from seed t r e e s  o r  t o  remove s l a sh  from 
roads and di tches .  

The e f f e c t  of c u t t i n g  t h e  overstory on smaller  t r e e s  
i s  discussed later-along with t he  e f f ec t s  of t h e  add i t i ona l  
treatments. 

P I L O T  T R E A T M E N T S  

The 30-acre t r a c t  was divided i n t o  four  p lo t s ,  i n  
t h r ee  of which treatments supplementing t he  seed-tree cut- 
t i n g  were made. 

One of these  treatments w a s  t h e  use of a small  bu l l -  
dozer pu l l i ng  a stump o r  a Ranger P a l  plow t o  expose a 
mineral-soil  seedbed f o r  pine. The t r a c t o r  was small ( t o t a l  
weight 3,000 pounds, with a &$-foot blade).  The stump used 
f o r  dragging w a s  oak, about 17  inches i n  diameter a t  ground 
l eve l ,  and t he  f i r s t  2 f e e t  o r  so of t h e  major roots  were 
s t i l l  a t tached t o  it. 

I n  t h i s  treatment, t he  t r a c t o r  operator  pushed over 
small hardwoods and t a l l  shrubs wi th  t h e  bulldozer blade, 
and t he  stump o r  plow dragging behind exposed mineral  so i l .  
When t h e  stump was used, two o r  th ree  t r i p s  were needed over 
t he  same path  t o  expose mineral  so i l .  The paths  prepared 
this way were 6 t o  10  f e e t  apar t .  

This treatment was made before logging i n  two p lo t s ,  
one being t r e a t e d  with t h e  stump drag, t he  o ther  mostly with 
t h e  plow. Operating time f o r  t he  t r a c t o r ,  operator,  and 
usua l ly  a guide averaged about 2E hours pe r  ac re  where t h e  
stump was used, 1 hour p e r  ac re  where the  plow w a s  used. 

The second treatment was t h e  use of a s m e r  f i r e  
a f t e r  t he  seed-tree cu t t ing .  Two of the  p l o t s  were t r e a t e d  
t h i s  way, one of which had been t r e a t e d  before c u t t i n g  by 
t h e  t r a c t o r  pu l l i ng  a stump. Both p l o t s  were burned on 
September 10, but  t he  i n t e n s i t y  of t h e  f i r e  va r ied  and not  
a l l  of both p l o t s  were burned. Green s l a s h  from recen t ly  



the 
3d, 

f e l l e d  t r e e s  was t h e  chief  reason why small pa r t s  of 1 
p l o t s  burned l i g h t l y  o r  not a t  a l l .  As might be expect( - 
t h e  f i r e s  i n  dry s lash  were qu i te  in tense ,  k i l l i n g  and con- 
suming t he  green fo l iage  of hardwoods 20 f e e t  t a l l ,  k i l l i n g  
needles on some of t h e  seed t r ee s ,  2nd even burning i n  t h e  
top of an occasional seed t r e e .  P r io r  t o  burning, l i n e s  
were plowed along the  boundaries of  t he  p lo t s  and through 
t h e  p lo t s .  The burning took about 56-man hours, o r  about 
1 lours p e r  acre. $ man-k 

. , 
(Some seed t r ee s  were k i l l e d  by t h e  f i r e  3r e 

i a t e r  overthrown by wind. Some of these  were salvagea by 
S t a t e  personnel i n  April  1952. On the  tmo burned p l o t s  
there  were e igh t  dead o r  dying s t a ~ d i n g  seed t r e e s  and four 
mindthrown t r ee s ,  o r  s l i g h t l y  l e s s  than one p e r  acre.)  

S e e d  
P r o d u c t  i o n  

The ten  seed t r e e s  l e f t  pe r  ac re  shed a l a rge  amount 
of seed i n  t h e  f a l l  and winter of 1951-52. 1951was a good 
seed year  and t h e  seed t r e e s  had been se lec ted  from t h e  bes t  
seed-producers i n  t he  stand. 

Pine seeds of t h a t  crop f e l l  i n  t he  study area  a t  t he  
r a t e  of 179,000 pe r  ac re  (on t h e  bas i s  of four  t r aps ,  each 
1/16 milacre i n  s i ze ,  t h a t  were randomly i n s t a l l e d  i n  each 
p lo t ) .  About 149,000 of these  seeds were sound. I n  th ree  
p lo t s  t he r e  was l i t t l e  d i f ference (200-204,000) i n  t he  
number of seeds caught, but i n  the  other  p l o t  only about 
half  a s  many seeds were caught. This p lo t  was t h e  one 
t r ea t ed  with both machinery and f i r e .  

S e e d b e d  
C o n d i t i o n s  

Seedbed condit ions a t  t h e  time seed f e l l  were meas- 
ured on t h e  50 milacre-quadrats i n  each p lo t .  These condi- 
t i ons  a r e  summarized i n  t a b l e  1. 

Burning had much more e f f e c t  on seedbed conditions 
than did t he  machine treatment used i n  t h i s  study ( t ab l e  l ) ,  
even though t h e  data  f o r  the  burned p lo t s  include a few 
quadrats t h a t  were not  burned. Burning usual ly  eliminated 
most of t he  s lash,  leaving only t he  l a rge  limbs and upper 
boles; and these  were general ly  l e f t  f l a t  on the  ground, 
i n s t ead  of propped up i n  t h e  a i r .  However, burning exposed 
l i t t l e  of the  mineral s o i l ,  and i n  most of t h e  area  did  not 



Table 1.-Seedbed COI 

Area u 

i n  the f 

Expose 
H-laye L - 

a l l  of l! 

Treatment 
Eqosed ring of 

s o i l  lash - - 
Percent rercent rercent 

None (other than 
seed-tree cutt ing) 0.1 0. t 

Plowing before 
cut t ing 3.3 3.4 32.3 

Burning a f t e r  
cutt ing 2.7 10.0 2.8 

Stump-dragging before 
cutt ing and burning 
a f t e r  cutt ing 13.1 16.8 2.3 

Average depth i 
' duff 

consume a l l  the ~ - 1 a ~ e r ~  (par t ia l ly  decomposed layer 
forest  floor. But the  depth of the duff o r  fores t  f: 
reduced by at l ea s t  half .  

de bef c - -'....A. 

nches 

I n  contrast, the ma ~ n t  m a  
ging had f a r  l e s s  e f fec t  t r l a r r  kr lc   ring, i a r  p a r  u U G G ~ U J  

logging slash, moving of the duff i n  skidding, and t i  #h 
fall of leaves obscured o r  obliterated the machinc I- 

ment. However, the depth of duff was s l igh t ly  reduc--, --ld 
the amounts of exposed s o i l  and H-layer were 
creased ( table  1) .  

A d v a n c e  P i n e  
R e # r o d u c t i o n  

None of the pine reproduction present before lugg;Lng 
survived the logging and other treatments. Most of t h i s  re- 
production had been found along old woods roads and i n  open- 
ings--the very places the logging crew would use fcm =t ;d-  

ding and hauling. 

The skidding was done with animals, bur, MUD w d p  L U  

very 'short distances; and the  half-track truck used j in haul 

b e  f o r e s t  f l o o r  o r  duff i s  the  l a y e r  of dead organic c 
mineral s o i l .  I h e  uppermost p a r t  is composed of f resh ly  f a l l  
cmpoaed organic mater ials ;  t h i s  i s  c a l l e d  the ' l i t t e r ' .  
p a r t l y  decomposed organic m a t e r i a l s  c a l l e d  the  'F-layer' 
highly decomposed organic mate r ia l s ,  black i n  color  and r e t a j  
o r i g i n a l  shnpe; t h i s  i s  c a l l e d  t h e  %layer ' .  

l e b r i s  co 
Len o r  sl 
Below th 
- Reln 

w r i n g  t l  
i g h t l y  dc 
is a r e  t l  
w t h i s  a1 
e o f  the: 



It was i ng  ran through much of t he  area. rbly this 
t ruck t h a t  d id  most of t he  damage t o  aavance reprodudtZon, 
although much reproduction was damaged on t he  areas t r ea t ed  
with t he  t r a c t o r .  Since no t a l l i e s  were made between t r e a t -  
ments, t he  damage cannot be evaluated exactly.  But no ad- 
vance pine  reprodaction was found i n  the  summer of 1952 i n  
t he  a rea  only logged, o r  i n  those a l s o  t r ea t ed  with f i r e  o r  
machinery. 

N e w  Pi n,e 
R e p r o d u c t  i o n  

( t ab l e  
52. 1 

Thus the  pine reproduction present i n  1952 1 

were a l l  seedlings t h a t  s t a r t e d  i n  t he  spring of 19: 
stocking and amount of t h i s  p ine  reproduction were g rea t€  
on t h e  area t r ea t ed  with both machinery and f i r e ,  follom 
by the  a rea  t r ea t ed  with f i r e ,  the  a rea  plowed, and l a s t  t 
a rea  only logged. S t i l l  t he  amount and stocking of repro- 
duction i n  t he  a rea  only logged were high (4,080 per  acre ,  
s tocking 78 percent of t h e  quadrats) .  

! s t  
red 
,he 

The amount and stocking of pine reproduction were a 
alyzed with s t a t i s t i c a l  t e s t s .  These showed t h a t  t he  burn 
p l o t s  had r e a l  d i f ferences  i n  amounts of pine reproducti  
compared t o  t he  untreated con t ro l  p l o t ,  and s ign i f ican t  
b e t t e r  stocking. Plowing produced more pine  reproducti  
than t he  untreated control  p l o t  had, but s i gn i f i c an t l y  l e  
than t he  use of  both machinery and burning. Differences b 
tween burning alone and plowing o r  both treatments combin 
were not s ign i f ican t .  

SS 

le- 
led 

The di f ferences  among t h e  treatments used i n  this 
study a r e  s imi l a r  t o  those  reported f o r  l o b l o l l y  pine  i n  t h e  
coas ta l  p l a i n  of North Carolina (y), but may be l e s s  than 
would occur i n  a d r i e r  year. Heavy p rec ip i t a t i on  during t h e  
ea r ly  spr ing  may have favored t h e  germination and survival  
of l o b l o l l y  pine  more i n  1952 than usual. And, i f  so, t h e  
establishment of seedlings on a reas  with undisturbed duff o r  
s l a sh  was probably favored r e l a t i v e l y  more than t h a t  on 
areas  dis turbed by f i r e  o r  machinery. 

The treatments a l s o  a f fec ted  t h e  average height 
t h e  t a l l e s t  seedlings on t h e  stocked quadrats, even though 
these  were 1952 seedlings measured i n  mid-July only  t o  t h e  
neares t  1/10 foot .  S t i l l  t he  average height of these  i n  t he  
burned a reas  was about 1/10 foot  great nm than i n  11-- 

t r e a t ed  area ,  and s t a t i s t i c  t s  s h o ~  ? a t  t h i s  
ence was r e a l .  

:a1  t e s  
""I 

aed t l  

The di f ferences  i n  heights of p ine  seedlings 
e s t  on burned areas ,  l e s s  on dis turbed areas ,  and l e a s t  ( 



Table 2.--Reproduction before treatment and during the f i r s t  

g rowin~ season a f t e r  treatment 

Treatment 

'on stocked quadrats. . 

Number Number Number 

PINES PER ACRE 

Stump-dragged, sumner-burned 840 9,400 +8,560 
S mer-burned 660 7,640 
Plowed 360 6,160 I;$: 
None 1,820 4,080 +2,260 

H4FtDhrrOOD SEEDLINGS & SPROUT CLUMPS PER ACRE 

S tump-dragged, summercburned 3,940 2 , 300 -1,640 
Sunrmer-burned 5 , 320 3,920 -1,400 
Plowed 5,780 5,060 -720 
None 6,120 6,320 +200 

Feet Feet . -  Feet 

AVERAGE HEIGHT OF TALLEST PINES~ 

Stump-dragged, sumer-burned 1.9 0.38 -- 
Sunnner-burned 3.9 -37 -- 
Plowed 1.3 31 -- 
None 1.0 .28 - 

AYERAGE HEIGHT OF TALLFST HARD WOODS^ 
Stump-dragged, summer-burned 6.2 1.9 -4.3 
Summer-burned 8.5 2.1 -6.4 
Plowed 9.2 4.6 -4.6 
None 8.7 5.3 -3.4 

Percent Percent Percent 

QUADRATS STOCKED WITH PINE 

Stump-dragged, summer-burned 28 100 +72 
Summer-burned 24 96 +72 
Plowed 12 94 +82 
None 2 6 78 +52 

QUADRATS STOCKED WITH HARDWOODS 

Stump-dragged, emer-burned 84 70 -u 
Surnner-burned 98 90 -8 
Plowed 96 92 -4 
None 100 100 0 

QUADRATS ON WHICH PIUE IS FREE TO  GROW^ 
Stump-dragged, slname~cburned 18 37 +19 
Sunnner-burned 10 20 +10 
Plowed 4 6 +2 
None 4 0 -4 

After 
treatment 

(1952) 

Before 
treatment 

(1951) 

s 

a? 

Change 

20r t a l l e r  than any hardwoods i n  t ha t  quadrat. 

8 

> 
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1: ndisturbed areas--were a l s o  s imi la r  t o  r e s u l t s  
PI-VUL L I ~ C  a ~ u ~ n e a s t  (I) . 
Ka r d w c  
D - A  

Even though many hardwood seedlings,  especi 
maple and hol ly ,  s t a r t e d  a f t e r  the  logging, a l l  treatmer 
c e i n  the  t o t a l  nun f hardwoods F 
a 'he b iggest  decrease from t h e  use 
b r anu i i r e ,  but f i r e  alone caused almost a s  k 

I n  con t ras t  ;he unt 
iwoods i nc r ea  200 pe 

aused , 
.cre ( t ,  
loth ma1 

s ne t  c 
able 2: 
c hinerj  

iecreas 
1. 'I 
- --.a 1 

iPer-- o 
! was 

- -  - 

ber 
of 
rig 

a decre, 
number I 

, on 1 
sed by 

,rested 

!r ac r e  
p l o t  1 

The four  p lo t s  d i f f e r ed  somewhat i n  t h e  amount a 
tocking of hardwood reproduction present  before t h e  1 4  
ogging and o ther  treatments.  Poss ibly  t he  smaller  number 

hardwoods in t h e  a r ea  t r e a t ed  wi th  machinery and f i r e  may 
have been due, i n  p a r t  a t  l e a s t ,  t o  the  removal of nshatsl l  
(needle l i t t e r )  by a neighboring farmer. A t  l e a s t  p a r t  of 
t h i s   lot had '"- appearance c " ' 'ng been so  t r e a t e d  '- 
t t. 

k e n  tk,,,,,, t h e  treatmentD allGLbcu bilG -UUIU 

.rdwood reproduction, t h e i r  b iggest  e f f e c t  w 
of t h i s  reproduction. I n  t h e  burned a reas  t 

v = = ~ d g t :  I I ~ L ~ I ~ T ;  of t he  t a l l e s t  hardwoods on stocked quadra 
w a s  reduced t o  about 2 f e e t ,  i unburned a reas  f r  
about 9 f e e t  t o  5 f e e t  ( t a b l e  2 ) .  use of  machinery a 
logging caused a bigger reductic n logging alone,  k 
ti 1 heights  d id  not  d i f f e r  s i gn i f i c an t l y .  However, t 
1' ight of t h e  hardwoods i n  t h e  burned p l o t s  was so mu 
11 ~n i n  t h e  unburned p l o t s  t h a t  s t 8 t i s t i e a l l y  t h i s  di 
fl was ve n i f i c a n t  . 
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I I ~ w e ~ e r ,  it i s  evluenr; r;na-r; r;ne u u r - r u r g  r;raaunerl 
?re  e f f ec t i ve  i n  making condit ions much more s u i t a b l e  f 
ine t o  form a l a r g e  proport ion of t h e  next  stand than  p lo  

--ig o r  j u s t  logging. Pnr example, burning alone provid 
condit ions such t h a  '0  percent  of  t h e  quadrats  p in  
were dominant i n  19- _ z  - ~mpared t o  6 percent  i n  t h e  a r  
plowed and none i n  t h e  control .  And a l l  t h r ee  p l o t s  ban 
s: ~ t s  and stocking of hardwoods i n  amour: 



1951 ( t a b l e  2 ) .  Furthemore, on quadrats stocked with both 
hardwoods and pines,  t h e  pines were dominant i n  1952 on 10 
t o  12 percent i n  t h e  burned areas ,  on none i n  t he  unburned 
p lo t s .  And this dif ference was highly s ign i f ican t .  

CONCbLUS'I O N S  

The r e s u l t s  of this study ind ica te  t h a t  pines m y  
form the  bulk (possibly 80 percent)  of t h e  next stand i n  t h e  
burned areas. But i n  the  unburned a reas  they  w i l l  be ab l e  
t o  do t h i s  only i n  the  hauling roads and s imi l a r  spots t h a t  
were g r ea t l y  dis turbed i n  logging, so t h a t  over t he  whole 
a rea  l e s s  than half  of t he  next stand may be pine. 

Hence, i n  t h i s  study the  use of summer f i r e s  proved 
s u p e r i o r t o t h e u s e  ofmachinery. Admittedly,heavierma- 
chinery or  more complete working of t he  a rea  by t he  ava i l -  
able  machinery might have reversed t he  results--but a t  
g rea te r  cost .  

Of course t h e  use of surnmer f i r e s  has disadvantages. 
F i r s t ,  a f a i r l y  high investment is  required in seed t r ee s .  
However, i f  a l a rge  number a r e  l e f t ,  most of them could be 
removed a f t e r  t h e  seed had f a l l e n  on t h e  f r e sh  burn. Skid- 
ding and hauling these  stems would be detrimental  i n  bury- 
i ng  pine seed, but probably not enough of t h e  a rea  would be 
af fec ted  t o  make much difference.  

A second disadvantage i s  t h e  need f o r  l im i t i ng  t r e a t -  
ments t o  years when a s u f f i c i e n t  seed crop i s  produced. Pos- 
s i b l y  i n  hal f  of t he  years t h e  crop i s  too small f o r  summer 
f i r e s  t o  give t h e  best  r e s u l t s  i n  many areas .  Of course an 
a l t e r n a t i v e  method t h a t  can be used i n  such years i s  plant-  
i ng  a f t e r  the  summer burn. 

The biggest  disadvantage i s  t h e  need f o r  accomplish- 
i n g  a heavy and d i f f i c u l t  work-load i n  a shor t  time of su i t -  
ab le  weather. This disadvantage can probably be overcome t o  
a l a rge  extent  by adequate planning and by providing a well- 
t r a ined ,  well-supervised organization. Both t h e  planning 
and supervision should apparently be done on a l l  but  t he  
l a rge s t  holdings by S t a t e  personnel; but whether s u f f i c i e n t  
personnel can be found, p a r t i c u l a r l y  t ra ined  labor ,  i s  a 
ser ious  problem. Of course t h i s  problem i s  common a l s o  i n  
other  phases of needed fo r e s t  management. 

Hence, while t he  use of summer f i r e s  o f f e r s  promise, 
t he  extent  t o  which they w i l l  be used i s  s t i l l  questionable. 
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