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~ C H  of the  s i l v i c a l  informat ion on our f o r -  
e s t  t r e e s  is wide ly  s c a t t e r e d  and some- 

t imes d i f f i c u l t  t o  f i n d .  To make t h i s  m a t e r i a l  
more r e a d i l y  a v a i l a b l e ,  t h e  F o r e s t  S e r v i c e  i s  
a s s e m b l i n ~  in fo rmat ion  on t h e  s i l v i c a l  cha rac -  
t e r i s t i c s  of  a l l  t h e  i m p o r t a n t  n a t i v e  f o r e s t  
t r e e  s p e c i e s  o f  t h e  U n i t e d  S t a t e s .  I t  i s  e x -  
pec ted  t h a t  t h i s  i n f o r m a t i o n  w i l l  be pub l i shed  
a s  a  comprehensive s i l v i c s  manual. 

T h i s  r e p o r t  p r e s e n t s t h e  s i l v i c a l  charac-  
t e r i s t i c s  of one spec ies .  It con ta ins  t h e  essen-  
t i a l  information t h a t  w i l l  appear i n  t h e  gene ra l  
manual bu t  has been w r i t t e n  wi th  p a r t i c u l a r  r e f -  
erence  t o  the  spec ies  i n  t h e  Nor theas t .  S i m i l a r  
r e p o r t s  on o t h e r  s p e c i e s  a r e  b e i n g  p repa red  by 
t h i s  Experiment S t a t i o n ,  and by s e v e r a l  o f  t h e  
o t h e r  r e g i o n a l  f o r e s t  exper iment  s t a t i o n s .  
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P ITCH PINE (Pinus rigida Mill . )  grows over a  wide geo- 
graphical  range--from c e n t r a l  Maine t o  New York and 

extreme southeastern  Gntar io ,  south t o  Vi rg in ia  and southern 
Ohio, and i n  t h e  mountains t o  e a s t e r n  Tennessee,  n o r t h e r n  
Georgia, and western South Caro l ina  (10). Because it grows 
mostly on the poorer s o i l s ,  i t s  d i s t r i b u t i o n  is s p o t t y .  

I n  t h e  N o r t h e a s t ,  p i t c h  p ine  is  most common on t h e  
sandy s o i l s  of  Cape Cod, Long I s l a n d ,  and s o u t h e a s t e r n  New 
J e r s e y ,  and i n  some s e c t i o n s  of  sandy o r  sha l low s o i l s  i n  
Pennsylvania. Fores t -survey d a t a  show t h a t  p i t c h  pine types 
cover  24,500 a c r e s  i n  New Hampshire (34 ) ,  211,000 a c r e s  i n  
Massachusetts (6), 3,000 ac res  i n  Rhode I s l and  (7), possibly  
110,000 a c r e s  i n  New York (36), more than  300,000 a c r e s  i n  
Pennsylvania (37), and more than 700,000 a c r e s  i n  New J e r s e y  
(46). Other Northeastern  S t a t e s  contain  smal le r  acreages i n  
t h i s  s p e c i e s ,  a l though about 463,000 a c r e s  i n  Maryland and 
8 5 5 , 0 0 0  a c r e s  i n  West V i r g i n i a  a r e  i n  t h e  p i t c h  p i n e -  
V i r g i n i a  p ine -  -hardwood types  (35, 48). However, i n  these  
two s t a t e s  t h e  V i r g i n i a  p ine  (Pinus virginiana) component 
g r e a t l y  exceeds  p i t c h  p i n e  i n  most s t a n d s .  

CLIMATIC 

Climate  i n  t h e  range of  p i t c h  p i n e  v a r i e s  g r e a t l y ;  
bu t ,  according t o  Thornthwai te ' s  c l a s s i f i c a t i o n  (43), it is  
a l l  humid. Average annual  p r e c i p i t a t i o n  is mostly between 
37 and 56 i n c h e s ,  and on t h e  whole i t  is w e l l  d i s t r i b u t e d  
throughout the  year .  Length of the  f r o s t - f r e e  season v a r i e s  
from 112 t o  190 d a y s ,  and temperatures vary from winter  lows 
of -40°F. i n  t h e  nor the rn  p a r t  of t h e  range t o  summer highs 
of over 1 0 0 9 .  i n  most s e c t i o n s  (44). 



SOILS 

P i t c h  pine is usua l ly  r e s t r i c t e d  t o  the  l e s s  f e r t i l e  
s o i l s - - t h o s e  of shallow depth,  o r  of sandy or  g r a v e l l y  t ex-  
t u r e .  Many of t h e  n o r t h e r n  s t a n d s  occur on sandy outwash 
p l a i n s  of g l a c i a l  o r i g i n .  The s p e c i e s  a l s o  occupies sandy 
and g r a v e l l y  s o i l s  of a l l u v i a l  01. marine o r i g i n .  I n  t h e  
highlands  of nor the rn  New J e r s e y ,  sou thern  New York, Penn- 
sy lvan ia ,  and south through tne  mountains, i t  is most common 
on s t e e p  s l o p e s ,  r i d g e s ,  and p l a t e a u s  where t h e  s o i l s  a r e  
shal low.  

For the  most p a r t ,  p i t c h  pine grows on ac id  podzol o r  
podzolic s o i l s .  These f a l l  c h i e f l y  i n t o  t h r e e  of t h e  g r e a t  
s o i l  groups--podzol, brown podzolic,  and gray-brwn podzolic 
s o i l s .  In  one s t u d y  of p i t c h  pine i n  sou thern  New J e r s e y ,  
the  pH of t h e  A and B hor izons  v a r i e d  between 3 . 5  and 5 .1  
(28); i n  a  s tudy  i n  nor the rn  New J e r s e y ,  between 4 and 4.5 
(33) .  

P i t c h  p i n e  grows on a  wide range of  mois tu re  con- 
d i t i o n s .  I n  s o u t h e r n  New J e r s e y  it occurs  on e x c e s s i v e l y  
d ra ined ,  imper fec t ly  d ra ined ,  and poorly  d ra ined  sands  and 
g rave l s ,  as well a s  on peat  s o i l s  i n  the  white-cedar swamps. 

Figure 1. --7'he natural 
range of p i t c h  pine.  
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Even i n  t h e  h i l l y  reg ions  it occurs bo th  on w e l l  o r  exces -  
s i v e l y  d ra ined  s lopes  and i n  the  swamps (9). 

PHYSIOGRAPHIC 

P i tch  pine grows from sea  level  t o  the top  of some of 
the  h i g h e s t  mountains i n  t h e  E a s t ,  of course  ex tend ing  t o  
h igher  e l e v a t i o n s  i n  the  South.  I n  New Engla'nd it i s  most 
common i n  t h e  c o a s t a l  d i s t r i c t s  and i n  r i v e r  v a l l e y s .  In  
New York it is no t  comon above 2 ,000 f e e t ,  but i n  Pennsyl- 
vania  i t  grows a t  a l l  e l e v a t i o n s  up t o  t h e  h ighes t  po in t  i n  
t h e  s t a t e  (3,213 f e e t )  (9). I n  the  Grea t  Smoky Mountains 
and v i c i n i t y  p i t c h  pine is found a t  e l eva t ions  between 1,400 
and 4 ,500 f e e t  (47). I n  h i l l y  s e c t i o n s ,  p i t c h  p ine  o f t e n  
occupies t h e  warmer and d r i e r  s i t e s ,  those  f a c i n g  sou th  o r  
west.  

BIOTIC 

Deer (Odocoileus virginianus) browse on f resh sprouts  
and seed l ings  of p i t ch  pine,  p a r t i c u l a r l y  on those l e s s  than 
20 inches t a l l  (21, 2 2). According t o  one r e p o r t  (91, deer  
browse t h i s  t r e e  i n  p re fe rence  t o  o the r  Pennsylvania con i -  
f e r s .  C o t t o n t a i l  r a b b i t s  ( c h i e f l y  Sylvi lagus f loridanus) 
a l s o  feed on p i t c h  pine seed l ings ,  a s  do meadow mice (Micro- 
tus pennsy lvanicus) (9). 

P i t c h  pine seed undoubtedly is ea ten  by many spec ies  
of b i rds  and rodents ;  however, t h e r e  apparent ly  a r e  no spe-  
c i f i c  da ta  on the  more important  consumers. From personal  
observations and inferences  from the l i t e r a t u r e  (3, 32, 38), 
chickadees (Penthestes atricapi 1 lus), r e d  c r o s s b i l l s  (Loxia 
curviros tra pusi 1 la), pine  s i s k i n s  (Spinus  inu us), juncos  
(Junco hyemalis), and q u a i l  (Co linus ~ir~inianus) appear t o  
be among t h e  more important  b i r d s .  Mice, p a r t i c u l a r l y  t h e  
whi te - foo ted  mouse (Peromyscus leucopus), feed h e a v i l y  on 
the  seeds of var ious  pine species  when ava i l ab le ,  and s q u i r -  
r e l s  shred pine cones f o r  t h e  seed.  Eastern  gray s q u i r r e l s  
(Sciurus carolinensis), red s q u i r r e l s  (Tamiasciurus hudsoni- 
cus), e a s t e r n  chipmunks (Tamias striatus), and f l y i n g  s q u i r -  
r e l s  (Glaucomys volans) a l l  probably e a t  appreciable quan t i -  
t i e s  of p i t ch  pine seed.  

P i t c h  p i n e  is  a minor component o r  a s s o c i a t e  i n  
twelve f o r e s t  cover  types  of e a s t e r n  North America, but  i n  
only one type (p i t ch  pine,  No. 45) is it pure or  predominant 
(39). Because of the  wide range i n  l a t i t u d e  and s i t e ,  many 



t r e e  spec ies  a r e  found growing with    itch pine.  They include 
red  pine (Pinus resinosa), e a s t e r n  white pine (P. strobus), 
s h o r t l e a f  pine (P. echinata), Virg in ia  pine (P. virginiana), 
table-mountain pine (P. pungens), gray b i rch  (Betu la populi- 
folia), whi te  oak (Quercus alba), black oak (Q. ve lutina), 
ches tnu t  oak (Q. prinus), pos t  oak (Q. stellata), blackjack 
oak (Q. mari landica), s c a r l e t  oak (Q. coccinea), n o r t h e r n  
and sou thern  r e d  oaks (Q. rubra and Q. falcata), h i c k o r i e s  
(Carya s p p .  ) , blackgum (Nyssa sy lvat ica), r e d  maple (Acer 
rubrum), e a s t e r n  hemlock (Tsuga canadensis), and A t l a n t i c  
whi te -cedar  (Chamaecyparis thyoides) . 

U s u a l l y  t h e  most common s h r u b s  growing w i t h    itch 
p i n e  on up land  s i t e s  a r e  lowbush b l u e b e r r i e s  (Vaccinium 
pa 11 idum and V. angusti fo lium) and huckleberr ies  (Gay lussacia 
baccata and G. frondosa). I n  some s t a n d s  t h e y  i n c l u d e  
bear oak (Quercus ilicifolia), dwarf chinkapin oak (Q. prin- 
oides), and mountain-laurel  (Kalmia latifolia). 

Lowland s i t e s  where p i t c h  p ine  predominates have a  
wide v a r i e t y  of sh rubs .  Common ones t h e r e  i n c l u d e  sheep-  
l a u r e l  (Kalmia angustifolia), l e a t h e r l e a f  (Chamaedaphne 
ca lyculata), s taggerbush  (Lyonia mariana), i n k b e r r y  (Ilex 
glabra), dangleberry  (Gaylussacia frondosa), highbush blue-  
berry  (Vaccinium corymbosm), and swamp aza lea  (Rhododendron 
v is cosum) (20). 

S e v e r a l  fung i  a t t a c k  p i t c h  p i n e ,  b u t  u s u a l l y  none 
causes s e r i o u s  o r  ex tens ive  damage. Among these  a r e  s e v e r a l  
g a l l  r u s t s  ( espec ia l ly  Cronartium cerebrum and C. fusiforme) , 
which cause s tem s w e l l i n g s  of d i f f e r e n t  s h a p e s ;  sweet f e r n  
b l i s t e r  r u s t  (C. comptoniae); needle c a s t s  o r  needle b l i g h t s  
(Lophodernium pinastri, Hypoderma lethale, e t c .  1; pine nee- 
d l e  r u s t s  (Co leosporium solidaginis, C. campanu lae, C. 
helianthi, e t c .  ) ;  and h e a r t  r o t s ,  ' chief ly  by Fomes pini (2). 
Hear t  r o t  does n o t  become important  u n t i l  a f t e r  s t a n d s  a r e  
75 years  o ld ,  o r  o l d e r  than they would be grown under man- 
agement. 

Many i n s e c t s  a t t a c k  p i t c h  pine.  The most important  
a r e  the  t i p  moths (Rhyacionia frustrana and R. rigidana), the  
p i t c h  p ine  l o o p e r  (Lambdina athasar ia pe 1 lucidaria), t h e  
s a w f l i e s  ( c h i e f l y  Neodiprion lecontei, N. dyaril, and N. 
pini-rigidae), the  southern pine b e e t l e  (Dendroctonus fron- 
ta 1 is), t h e  p ine  webworm (Tetralopha robuste 1 la), and t h e  

INOW cons ide red  t o  be Neodiprion pratti paradoxicus. 
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pine needle miner (Exote leia pinifolie 1 la) (4). John H. 
Lambert, Massachuset ts  Department of Natura l  Resources ,  
s t a t e s  ( i n  correspondence) t h a t  loopers pe r iod i ca l l y  cause 
ex t ens ive  damage t o  p i t c h  pine i n  Massachuset ts ;  i n  1954 
they defol iated pines on more than 50,000 acres  of Cape Cod. 
However, the author 's  observations ind ica te  t ha t  se r ious  o r  
extensive damage from in sec t s  i s  usual ly l imited t o  planta-  
t ions  o r  t o  s tands injured by f i r e  o r  drought. 

SEEDING HABITS 

Flowering and fruiting. --In southern New Je r sey  the 
s taminate  flowers of p i t c h  pine become v i s i b l e  dur ing  t he  
l a s t  ha l f  of Apr i l ;  p i s t i l l a t e  flowers, about May 8. Pol- 
len-shedding occurs u s u a l l y  dur ing  the t h i r d  week i n  May 
(12). Cones reach f u l l  s ize--1% t o  3 inches long--and ma- 
tu re  a t  the  end of t he  second summer. 

Seed product ion. --Vigorous open-grown basa l  sprouts  
s t a r t  bearing mature cones when only 3 years old. Occasion- 
a l l y  some bole sprouts bear cones a t  a  s imi la r  age ( f i g .  2) .  

Very r a r e l y  an excep t iona l l y  v igorous  open-grown 
s e e d l i n g  w i l l  bear  one o r  more mature cones when only 4 
years old. Andresen (i) reports  t ha t ,  of 400 planted 2-year- 
old seedlings, two bore a  t o t a l  of th ree  mature cones a t  the 
end of t h e i r  second growing season i n  the plantat ion.  How- 
ever,  mature cones a r e  not usually borne on open-grown seed- 
l i ngs  u n t i l  they a r e  8 t o  12 years old.  Shade-grown stems 
begin producing cones a t  a  s t i l l  l a t e r  da te .  

Cone product ion v a r i e s  g r e a t l y  wi th  t r e e  s i z e  and 
crown c l a s s .  Overtopped stems produce few or no cones; i n -  
termediate ones, a  few; while usually only the open-grown or  
dominant t r e e s  a r e  p r o l i f i c  producers. Of course, average 
production of cones increases  markedly with t r e e  s i z e .  

Although p i tch  pine is reported t o  bear good crops of 
cones a t  approximately 3-year i n t e rva l s  (9) ,  production may 
be i r r e g u l a r .  I n  southern  New J e r s e y  good t o  e x c e l l e n t  
crops have occurred a t  i n t e rva l s  of 4 t o  9 years.  Occasion- 
a l l y  poor crops a r e  borne i n  two successive years ,  although 
usua l ly  a  poor crop is followed by f a i r  t o  exce l len t  crops 
f o r  1 t o  3 years .  



Figure 2. --Even a f t e r  a l l  i t s  f o l i a g e  has been k i l l e d  
by a f i r e ,  p i t c h  pine w i l l  o f t e n  "green up" by p u t t i n g  
f o r t h  bole  sprouts .  The bole  sprouts  on t h i s  t r e e  bore 
mature cones 4 years a f t e r  a w i l d f i r e .  

Seed d i s semina t ion .  --Seed dissemination is var iab le ,  
depending on the  length  of time t h a t  cones remain closed 
a f t e r  matur i ty .  There a r e  two extremes i n  t h i s  r e spec t ,  
with many gradations between. The extremes of cone behavior 
a re  represented by: (1)  t r ee s  on which the cones, l i k e  those 
of most conifers ,  open soon a f t e r  maturity; and ( 2 )  t r ee s  on 
which the  cones remain closed fo r  many yea r s ,  o f ten  u n t i l  
the heat of a f i r e  opens them, or u n t i l  the t r ee s  have been 
c u t .  Trees of the  l a t t e r  type a r e  c h a r a c t e r i s t i c  of the  
a r ea s  having the worst  w i l d f i r e  h i s to ry .  

Although cone behavior is believed t o  be an inheri ted 
cha rac t e r i s t i c ,  i n  southern New Jersey ,  a t  l e a s t ,  groups of 
t r ee s  with d i f f e r en t  cone behavior are  not widely separated 
geographically. Probably t h e i r  closeness accounts f o r  the 
many gradations between the two extremes. 



Among t r ee s  on which the cones open soon a f t e r  matur- 
ing ,  seed d i s p e r s a l  s t a r t s  about  November 1 and ends i n  
Apr i l  i n  southern New Je r sey  (12). From general  observa- 
t ions ,  the pat tern of d i spersa l  seems similar  t o  the pa t te rn  
fo r  the shor t leaf  pine; i n  one study t h i s  species dropped 69 
percent of i ts seed the f i r s t  month, and 90 percent  during 
the f i r s t  two months (11). In New Jersey,  probably about 90 
percent of the seeds dispersed from a p i tch  pine source f a l l  
on the e a s t  s ide.  This is inferred from studies  of A t l an t i c  
white-cedar i n  the same region,  where 80 t o  85 percent  of 
the seeds were found t o  f a l l  on the  e a s t  s i de  because the  
prevailing fair-weather winds a r e  from the west (14). Since 
p i t c h  pine cones c l o s e  i n  wet weather even qu icke r  than 
those of white-cedar, an even larger  proportion of the pi tch 
pine seeds would be dispersed during fair-weather wester ly 
winds. 

On t r e e s  e x h i b i t i n g  cone behavior between t h e  two 
extremes, thecones open e r r a t i c a l l y  within a few years a f t e r  
maturing. Apparently there is  no f ixed pa t te rn  of when o r  
what cones open, o r  i n  what numbers. 

P r a c t i c a l l y  a l l  dissemination is by wind. Rodents 
and b i r d s  d i s t r i b u t e  seed  t o  a  minor e x t e n t .  By t h e i r  
I a hoarding" a c t i v i t i e s ,  rodents a r e  responsible f o r  some of 
the dense clumps of seedlings t ha t  occasionally may be seen. 

Although equipped with large wings, p i tch  pine seeds 
usual ly a r e  not ca r r i ed  very f a r  by wind. The widest d i s -  
p e r s a l  occurs  from i s o l a t e d  t r e e s  o r  from the  edges of 
stands. Even on the leeward of one stand, natural  reproduc- 
t ion  i n  an abandoned f i e l d  was a l l  within 300 f ee t  (9). 

VEGETATIVE REPRODUCTION 

Pi tch  pine is outstanding among eas t e rn  coni fers  i n  
its a b i l i t y  t o  survive injury ( f ig .  3 ) .  A l l  i ts fol iage may 
be k i l l e d  by thq hea t  of a f i r e ,  and s t i l l  the  crown w i l l  

I &  green up". I f  2 or 3 fee t  of the terminal shoot is k i l l ed ,  
a  new one often develops. Or i f  the e n t i r e  stem is k i l l e d ,  
s p r o u t s  f requent ly  s t a r t  a t  the  base (15, 28). Deer may 
c l i p  a  seedling back t o  an inch or two above the ground, and 
s t i l l  it may l i ve  (21). 

Dormant buds, capable of ac t ive  growth when properly 
s t imulated,  a re  the key t o  t h i s  recovery. Thick bark, con- 
f e r r i hg  a  r e l a t i ve ly  high degree of protection t o  the dormant 



Figure 3 . - -P i t ch  pine i s  outs tanding for i t s  a b i l i t y  t o  
s u r v i v e  f i r e  i n j u r y .  F i r e  consumed t h e  f o l i a g e  and 
k i l l e d  t h e  leaders  on t h e  p i t c h  p ines  shown h e r e ,  but  
t h r e e  of  them have put f o r t h  bole  s p r o u t s .  

The t r e e  i n  t h e  c e n t e r  s u f f e r e d  t h e  l e a s t  damage, now 
has the  b e s t  crown, and may develop a  new leader .  The 
t r e e  on the  r i g h t  probably wi 1 1  no t  form a  new leader;  
s o  i t s  crown may d e v e l o p  a  f l a t  t o p .  Though b o t h  o f  
these  t r e e s  w i  1 1  probably l i v e ,  n e i t h e r  w i  1 1  ever  have 
a long c l ear  bole or a  well-formed crown. 
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Figure  4. --Dormant buds he lp p i t c h  p ine  recover  from 
f i r e  damage. Of the  two 4-year-old  seed l ings  shown on 
the  l e f t ,  one has a we l l -deve loped  basal  crook.  Note 
the  bud (arrow) on the  lower s i d e  of  t he  stem opposi te  
the  shor t  shoot .  Th i s  bud was below the fores t  f l oor .  

Such  buds were t h e  source  o f  t h e  f i r s t - y e a r  s p r o u t s  
shown i n  the  r ight -hand photo.  These sprou t s  are  t h e  
second s e t  of sprouts produced, both  the  or ig ina l  seed- 
l i n g  s t em and t h e  f i r s t  genera t ion  o f  s p r o u t s  having 
been k i l l e d  by f i r e s .  Black l ine  marks s o i l  sur face .  

buds and t o  the  cambium, is an important con t r ibu t ing  f a c t o r .  
Both p i t c h  and s h o r t l e a f  pines have these  budsalong the  bole 
t o  an age of 60 years  o r  more, but a t  such ages the  buds a t  
the base r e t a i n  the  p o t e n t i a l  Eor growth only i n  p i t c h  pine. 
Even i n  seedl ings  (both spec ies )  t h a t  have no t  y e t  developed 
much thickness of bark,  the  lowermost buds may be p ro tec ted  
by c h a r a c t e r i s t i c  basa l  crooks i n  t h e  stem t h a t  b r i n g  them 
i n t o  or  aga ins t  mineral s o i l  on upland s i tes  ( f i g .  4 ) .  Such 
buds o f ten  survive f i r e s  and produce new shoots (26, 40, 42) .  

Some p i t c h  pine s e e d l i n g s ,  of course ,  cannot s p r o u t  
a f t e r  f i r e s .  These i n c l u d e :  (1) t h e  occas iona l  s e e d l i n g s  
t h a t  never develop a  basa l  crook, and around which i n s u f f i -  
c i e n t  s o i l  accun~ula tes  t o  p r o t e c t  t h e  buds; ( 2 )  s e e d l i n g s  
t h a t  s t a r t e d  on Sphagnum or  on. the deep humus layer  of poor- 



Figure 5. --Repeated w i  ldf i r e s  have created t h i s  sprout 
s tand  of  p i t c h  pine and scrub oaks .  The slow-growing 
deformed p i t c h  pine sprou ts  developed on  o l d  s t o o l s ,  
many of  which were probably 50 t o  80 years  o l d  when 
t h i s  crop of  s p r o u t s  s t a r t e d .  

l y  drained s i t e s ,  and around which a f i r e  burns deeper than 
the surface where they became establ ished;  and ( 3 )  seedlings 
too  young t o  have well-developed basal  crooks. Though some 
open-grown seedl ings may develop such crooks i n  t h e i r  f i r s t  
year ,  shade-grown seedl ings may take 9 or  10 years (26). 

While p i t ch  p ine ' s  sprout ing  a b i l i t y  i s  an a s s e t  i n  
enabling t r e e s  t o  survive f i r e  or other i n j u r i e s ,  it is a l s o  
a l i a b i l i t y  from the commercial point of view ( f ig s .  3 and 5 ) .  
Apparent ly t he  form and growth r a t e  of s p r o u t s  decrease  
markedly with increased age of the root  crown a f t e r  crown 
age reaches about 20 years .  In places where w i ld f i r e s  have 
occurred a t  f requent  i n t e r v a l s ,  s tands  a r e  of ten  composed 
largely of slow-growing sprouts from old s too l s  ( f i g .  5) . In 
many other stands the stems have been deformed by past  f i r e s  
in  one or more of these manifestations: (1) boles with many 
small  branches t h a t  have developed a long  them t o  r ep l ace  
k i l l e d  crowns, (2)  boles  with one or more crooks or forks  
where terminal  shoots  have been k i l l e d ,  or ( 3 )  t r e e s  with 
f l a t  tops where no leader  has developed a f t e r  the l a s t  one 
was k i l l ed .  



Figure 6.--Pitch pine can develop good form. In this 
stand of short leaf and pitch pines in southern New Jer- 
sey, notice the form of the pitch pine (arrow). It is 
just as straight as the shortleaf pines, and it has 
fewer branches along its bole than the shortleaf pine 
by which the man is standing. 



Such recovery is  t y p i c a l  of  p i t c h  p i n e ,  b u t  a t  the  
same time it c r e a t e s  an erroneous impression t h a t  t h i s  spe- 
c i e s  never has good form. Actual ly ,  uninjured stems of seed- 
l i n g  o r  seedl ing-sprout  o r i g i n d e v e l o p a  form s i m i l a r  t o  t h a t  
of s h o r t l e a f  pine ( f i g .  6) .  

S E E D L I N G  DEVELOPMENT 

Est ab 1 ishment . --The average germinat ive  c a p a c i t y  of  
p i t c h  p ine  seed ,  a c c o r d i n g  t o  t h e  Woody-Plant Seed Manual 
( '45) ,  is 77 pe rcen t ,  wi th  a recorded range of 19  t o  99 per-  
cen t .  

Although one repor t  s t a t e d  t h a t  seeds from t r e e s  l e s s  
than 8 years old  a r e  usua l ly  s t e r i l e  (9 ) ,  the  au thor ' s  expe- 
r i ence  does no t  support  t h a t  genera l i za t ion .  A c u t t i n g  t e s t  
on 200 seeds  from 3-year-old sp rou t s  shaved 94 percent  t o  be 
sound. And Andresen (1) repor t s  t h a t  52 percent  of the  seed 
i n  two cones from 4-year-old  s e e d l i n g s  germinated w i t h i n  9 
days.  

Some p i t ch  pine seeds may remain v i a b l e  i n  the  f o r e s t  
f l o o r  f o r  1 year ,  but t h e r e  is no evidence t h a t  they can l i e  
over f o r  much longer per iods .  In  one ins tance ,  a f t e r  a J u l y  
w i l d f i r e  had opened many closed cones, most of the  seed ge r -  
minated the  following spr ing ,  though a few lay  dormant u n t i l  
August, then germinated a f t e r  r a i n s  had broken a severe  d r y  
period. I n  another ins tance involving 2,400 seed spo t s  sown 
t o  p i t ch  pine i n  l a t e  March 1955, delayed germination i n  the  
s p r i n g  of 1956 provided a s  many a s  1.4 seed l ings  per s p o t  i n  
some treatments (16).  

From t h e  smal l  amount of  r e s e r v e  food i n  t h e  s e e d ,  
p i t c h  pine seed l ings  develop a s h o r t  t a p r o o t  and stem--each 
only about  an inch long. Hence, f o r  s u c c e s s f u l  e s t a b l i s h -  
ment of s e e d l i n g s  t h e r e  must be adequate mois ture  near  t h e  
su r face  t o  s u s t a i n  growth u n t i l  a s u f f i c i e n t l y  long t aproo t  
can develop. 

Consequently,  t h i c k  l i t t e r s  a r e  q u i t e  u n s u i t a b l e  a s  
seedbeds, even on poorly drained s i t e s .  I n  one s tudy hardly  
any new seed l ings  were found i n  J u l y  on the  t h i c k  l i t t e r s  of 
unburned s i t e s ;  whi le  on s i m i l a r  a r e a s ,  t r e a t e d  wi th  a s e -  
v e r e  September f i r e  b e f o r e  s e e d f a l l ,  6 ,700  t o  22,800 new 
seedl ings  per ac re  were t a l l i e d  on very poorly t o  imperfect-  
l y  drained s i t e s ,  and 900 per ac re  on upland s i t e s  (20). The 
b e s t  seedbed f o r  n a t u r a l  r e p r o d u c t i o n  on upland s i t e s  is 



e i t h e r  mineral s o i l  o r  a  f i lm- l ike  l aye r  of f o r e s t  f l o o r  
(19). Direct-seeding s tud i e s  have shown t h a t ,  even on s e -  
verely burned s i t e s ,  2  t o  6 times as  many seedlings s t a r t e d  
where the seeds were l i gh t ly  covered as where the seeds were 
not covered (16). 

Droughts can, and do, k i l l  many pi tch pine seedl ings,  
but those l e s s  than 2 years  old a r e  most suscept ib le .  The 
1957 summer drought k i l l e d  81 percent of the seedl ings from 
a 1956 d i r e c t  seeding in  ce r t a in  p lo t s ,  while on comparable 
s i t e s  most of the  seedl ings  t h a t  had s t a r t e d  i n  1955 s u r -  
vived (16). 

Early growth. - - A t  the end of the f i r s t  year ,  shaded 
seedl ings on upland s i t e s  usual ly have a  he ight  of about 1 
inch, and a taproot 3 t o  4 inches long with few l a t e r a l s .  In 
c o n t r a s t ,  vigorous open-grown 1-year  s eed l ings  on upland 
s i t e s  may have s t e m  2 t o  4 inches long (maximum 5 inches),  
with correspondingly grea te r  root  systems. On the moister,  
poorly drained s i t e s ,  open-grown I-year stems wi l l u sua l ly  be 
3 t o  6 inches long (maximum 8 inches).  

In the Pennsylvania nurser ies  of 30 years ago, pi tch 
pine seedlings averaged 3 inches i n  height a t  the end of the 
f i r s t  year ,  7 inches a t  the  end of the second (9). Under 
modern f e r t i l i z e r  p r a c t i c e s ,  p i t c h  pine seedl ings  i n  New 
Jersey  nu r se r i e s  a r e  4 t o  5 inches t a l l  a t  the end of the  
f i r s t  year,  10 t o  12 inches a t  the end of the second year. 2 

Pi tch  pine seedl ings tend t o  grow ra the r  slowly fo r  
the f i r s t  3  t o  5 years,  and then t o  grow more rapidly. Some 
planted stands i n  Pennsylvania maintained an average height 
growth of 14 t o  19 inches between 6 and 17 years i n  age (9). 
After  a  seed-tree cu t t i ng  in  a  New Jersey s tand,  the average 
height growth of dominant seedl ings among the na tura l  p i tch  
pine reproduction was 1.5 and 2.2 f e e t  respec t ive ly  during 
the third and fourth g r w i n g  seasons a f t e r  the cu t t ing  (24).  

Deer browsing and hardwood competition both reduce 
pine growth r a t e s .  In one study, pine seedlings uninjured by 
deer grew 2 t o  4 f ee t  more during a  5-year period than those 
t ha t  had t h e i r  leaders  browsed two or more times ( 2 1 ) .  In 
another study, cu t t i ng  back hardwood sprouts twice resul ted,  
a f t e r  6 years ,  i n  a  &foot  increase i n  the height growth of 
the  la rges t  pines (19). In competing pine and sprout hard- 
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wood reproduct ion ,  browsing of t he  pines handicaps them, 
sometimes enough t o  increase the proportion of hardwoods in  
the next crop (23). 

SAPLING STAGE TO MATURITY 

Root deve loprnent. --Root development of t h e  o lde r  
p i t ch  pines va r i e s  with the  s i t e .  On sandy, well-drained 
s o i l s ,  ve r t i ca l  roots of t r ee s  4 inches and larger  i n  diame- 
t e r  (b .h . )  may reach depths of 8 t o  9 f e e t ,  but on heavier 
or  wetter s o i l s  the root systems are  more shallow. However, 
even i n  s a tu ra t ed  s o i l s  where water tab les  a r e  l e s s  than a 
foot below the surface,  pi tch pine roots may reach depths of 
3 t o  5 f e e t  i n  sandy s i t e s .  There, and in  the swamps, pi tch 
pine roots  l i v e  and grow below the water t ab l e ,  with mycor- 

rhizae occurring on some of the submerged roots  (30). 

Possibly because p i t ch  pine roo t s  s o  deeply, it is 
r e l a t i ve ly  wind-firm. In Mary land, Virginia ~ i n e   roved much 
more susceptible  t o  windthrow than w itch pine (5). 

Growth and y ie ld . - -P i tch  pine reaches a maximum age 
of 200 years,  a maximum diameter of 30 inches, and a maximum 
height of 100 f e e t  i n  Pennsylvania. In stands it is  seldom 

more than 80 f ee t  t a l l  or 2 f ee t  i n  diameter (9). 

Ch the be t te r  s i t e s  i n  Pennsylvania, pi tch pine main- 
t a i n s  an average height  growth of a foot  o r  more annually 
u n t i l  the t r ee s  a r e  50 t o  60 years ,o ld .  The r a t e  of height 
growth then s t a r t s  t o  dec l ine ,  and the t r e e s  add l i t t l e  t o  
t h e i r  he ight  a f t e r  they a r e  90 t o  100 years  old. On the 
best  s i t e s ,  diameter growth is mos t rapid ( 1  inch in 5 years)  
a t  20 yea r s  of age,  f a l l i n g  t o  an inch i n  8 years  a t  90 
yea r s  (9) .  

Tota l  volume in cubic f ee t  is a t  i ts  maximum i n  Penn- 
sylvania a t  90 years ,  when f u l l y  stocked even-aged s tands  
y i e l d  15,000 t o  25,000 board-feet  per acre .  However, mean 
annual growth i n  cubic f e e t  reaches i t s  maximum a t  about 
30 years--43 t o  83 cubic f ee t ,  depending on the s i t e  (9).  

Understocked sprout stands subjected t o  periodic wild- 
f i r e s  of course y i e l d  much l e s s .  Even some of the b e t t e r  
s tands of t h i s  type produce only 6 t o  8 cords i n  60 years. 

In closed stands of seedl ing origin undamagedbyfire, 
pitch pine self-prunes about as  well as short leaf  pine ( f i g .  
61, but i n  understocked stands it tends t o  produce somewhat 



l a rge r  and more pe r s i s t en t  branches than sho r t l ea f .  Open- 
grown t rees  typical ly develop large spreading branches, which 
contr ibute t o  the rough appearance tha t  many people associate  
with the species .  However, the main reason why pi tch pine 
with long, c l ea r  boles is seldom seen is not  pr imari ly be- 
cause of its branching cha rac t e r i s t i c s ,  but because, i n  the 
areas where it commonly grows, it  seldom has opportunity t o  
develop i ts  crowns f r ee  from f i r e  damage i n  closed s tands.  
Typical p i t ch  pine areas have been burned repeatedly, most 
of the stands a re  understocked, most of the t r ee s  have suf -  
fered f i r e  in jury ,  and i n  consequence t r ee s  have e i t h e r  r e -  
ta ined  branches or  have developed them from dormant buds 
along the boles .  

Even without the stimulus of f i r e ,  p i tch  pines sud- 
denly  r e l e a s e d  by heavy c u t t i n g  i n  a  s t a n d  may develop  
branches along the bole i n  much the same way as  domany hard- 
woods. Pruning of l i v i n g  branches a l s o  may s t imu la t e  the 
development of new branches from buds or s h o r t  shoots ,  a s  
McLintock (29)  has reported. 

Reaction to  competition.--Pitch pine is intolerant  .of 
shade. On swamp s i t e s ,  i t  is  l e s s  t o l e r a n t  than A t l a n t i c  
white-cedar ,  and on poorly dra ined  or  upland s i t e s  i t  is  
less  tolerant  than its common hardwood associates--blackgum, 
red maple, various oaks, and hickories (9 ,  13, 14, 17) .  

In view of i t s  r e l a t i v e l y  low tolerance and i t s  r e -  
quirement of mineral s o i l  for  germination, pi tch pine can be 
b e s t  maintained i n  s t a n d s  by even-aged management, wi th  
seedbed preparation and cont ro l  of competing hardwoods. 

Spec i f i c  measures vary with s i t e .  Ch poorly drained 
s i t e s  i n  southern New Jersey ,  a  hot surtnner f i r e  a t  the end 
of the ro t a t i on  is e f f ec t ive  i n  reducing competing vegeta- 
t i on  and i n  preparing seedbeds, but such a f i r e  i s  s o  dam- 
aging t h a t  it should e i t h e r  follow a s eed - t r ee  c u t t i n g  or  
sho r t l y  precede a  c l ea r - cu t t i ng  (20 ) .  Ch well-drained s i t e s  
periodic winter burning under stands is  usually more e f fec-  
t i v e  than a  s ing l e  hot f i r e  i n  obtaining the establishment 
of s u f f i c i e n t  reproduct ion (20). Such per iodic  burns i n  
stands older than 15 years a id  both i n  control l ing competing 
vegetation and i n  protection from wildfires  (15, 17, 32). 

Periodic burns, supplemented in  dense stands by she l -  
terwood c u t t i n g s ,  a l s o  favor the  establ ishment  of advance 
pine reproduction (18) .  Such reproduction is highly desira-  
b l e  f o r  i n su r ing  prompt res tocking  of cu t -over  a r ea s  and 
rapid growth of the pine seedl ings.  An a l t e rna t ive  or  sup- 



plement t o  t h i s  advance growth is  r e p r o d u c t i o n  s t a r t i n g  
a f t e r  s e e d - t r e e  c u t t i n g s ,  b u t  t h e  l a t t e r  is l e s s  r e l i a b l e ,  
being more s u b j e c t  t o  drought and animal damage. 

C h  a l l  s i t e s  c leanings  o r  poisoning of hardwoods usu- 
a l l y  a r e  d e s i r a b l e  f o r  inc reas ing  the  s tock ing  of pine  (15, 
20). P r a c t i c a l  measures f o r  managing p i t c h  pine i n  o t h e r  
s e c t i o n s  have n o t  been determined.  

F i r e  has been l a r g e l y  responsible  f o r  maintaining the  
pi tch pine type, but a l s o  has been responsible  for  the sprout  
o r i g i n ,  comparatively slow growth, and poor form t h a t  o f t en  
c h a r a c t e r i z e  t h i s  s p e c i e s .  One s e v e r e  f i r e  may e l i m i n a t e  
non-sprout ing a s s o c i a t e s ,  such a s  whi te  pine;  repeated s e -  
ve re  f i r e s  may e l i m i n a t e  such spec ies  a s  s h o r t l e a f  p ine  and 
whi te  oak, which do no t  produce seed a t  s o  young an age a s  
p i t c h  pine and bear  oak (9, 13, 17, 24,  28). 

Deer,  r a b b i t s ,  wind, snow, i c e ,  and s a l t  sp ray  have 
a l s o  a t  times damaged pi tch pine s tands .  Damage by deer  and 
r a b b i t s  i s  l i m i t e d  most ly  t o  s m a l l  s e e d l i n g s  o r  s p r o u t s ,  
while the  most common wind damage is breakage of d e f e c t i v e  
l a r g e  t r e e s .  However, s e v e r e  s to rms ,  such a s  h u r r i c a n e s ,  
may a l s o  cause many w i n d f a l l s  i n  the  o l d e s t  n a t u r a l  s t a n d s  
and i n  p lan ta t ions  more than 20 years o ld  (espec ia l ly  i f  the  
planted t r e e s  a r e  infected with  roo t  r o t s ) .  Heavy wet snows 
o r  i c e  o c c a s i o n a l l y  break l e a d e r s  o r  branches  i n  t r e e s  of  
a l l  s i z e s ,  but open-grown stems with l a rge  branches, p a r t i c -  
u l a r l y  those 8 t o  15 f e e t  t a l l ,  seem most suscep t ib le .  While 
p i t c h  p ine  f o l i a g e  i s  more r e s i s t a n t  t o  s a l t - s p r a y  damage 
than t h a t  of a ssoc ia ted  spec ies  (8, 1 4 ) ,  hurr icanes  or  ga les  
can  d e p o s i t  s u f f i c i e n t  s p r a y  t o  i n j u r e  o r  k i l l  i t s  f o l i a g e  
over ex tens ive  c o a s t a l  a r e a s .  However, the  c h i e f  r e s u l t  is 
a  r e d u c t i o n  i n  growth,  s i n c e  h a r d l y  any o f  t h e  a f f e c t e d  
p i t c h  p i n e s  d i e .  

The resinous nature  of p i t c h  pine wood is responsible  
f o r  the  accepted common name of t h e  spec ies  and f o r  s e v e r a l  
loca l  names such a s  to rch  pine,  r i c h  pine,  and f a t  pine. The 
res inous wood, p a r t i c u l a r l y  i n  old knots,  served a s  torches  
t o  l i g h t  e a r l y  cabins  or  the  way of t r a v e l e r s  (9). 



During the  c o l o n i a l  period and again dur ing the C i v i l  
War, p i t ch  pine served a s a s o u r c e  of naval s t o r e s .  I n  south- 
e r n  New England, New J e r s e y ,  Pennsylvania, and probably Long 
I s l a n d ,  t o o ,  p i t c h ,  t a r ,  and r o s i n  were e a r l y  e x p o r t s  from 
t h e  C o l o n i e s .  A t  c e r t a i n  t i m e s  and l o c a l i t i e s ,  a s  from 
Gloucester  County, New J e r s e y ,  about 1695 (42). these  naval 
s t o r e s  formed t h e  p r i n c i p a l  e x p o r t .  And l a r g e  f o r e s t s  of  
p i t ch  pine were used i n  supplying the l o c a l  sh ipbu i lde rs  and 
fo r  export  t o  Great B r i t a i n  (9). 

There is no d e f i n i t e  in fo rmat ion  on r a c e s  of p i t c h  
pine.  Geographical races  would no t  be s u r p r i s i n g  i n  view of 
i ts  l a t i t u d i n a l  r ange .  The two extremes i n  cone-opening 
c h a r a c t e r i s t i c s  appear t o  be i n h e r i t e d ,  and t r e e s  wi th  these  
should perhaps be considered a s  separa te  races  or  ecotypes.  

When p i t c h  and s h o r t l e a f  p ines  grow together ,  n a t u r a l  
c r o s s i n g  may o c c a s i o n a l l y  occur .  A t  l e a s t  t h e  a u t h o r  has 
seen  ind iv idua l  t r e e s  wi th  in te rmedia te  c h a r a c t e r i s t i c s  i n  
southern New Je r sey ,  and s i m i l a r  t r e e s  have been repor ted i n  
southern Pennsylvania (9). 

At P l a c e r v i l l e ,  the  C a l i f o r n i a  F o r e s t  and Range Ex- 
periment S t a t i o n  has crossed p i t c h  and s h o r t l e a f ,  and p i t c h  
and l o b l o l l y  (Pinus t seda) .  I n  f i e l d  t r i a l s  i n  I l l i n o i s ,  
Maryland, and New J e r s e y ,  only the  p i t c h  x l o b l o l l y  hybr ids  
have shown any promise (25, 27). 
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The l i n e  drawing on t h e  cover was taken from 

PENNSYLVANIA TREES, by Joseph S. Illick, 1928, 
with permission o f  the  Pennsylvania Department 
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