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Not Enough Pine 

HERE i s  not enough pine reproduction i n  the  woodlands of T southern New Jersey.  This increasingly important prob- 
lem, which plagues the  s t a t e ' s  Pine Region, is especia l ly  
severe where seed sources f o r  natura l  regeneration a r e  poor. 
I n  some of these  areas, pulpwood cu t t ings  have removed a l l  
pines l a rge  enough t o  bear many cones. In  o the r  areas, 
wi ld f i r es  have k i l l e d  o r  damaged the  seed source. I f  such 
s i t e s  a r e  t o  support productive f o r e s t  growth i n  the  near 
future, more pine seedlings must be es tabl ished through 
planting o r  d i r e c t  seeding. 

Plant ing has been t r i e d  extensively i n  t h e  Pine Re- 
gion, ch ie f ly  on s t a t e  f o r e s t s ;  but  it has been unsatisfac- 
tory .  Often l e s s  than hal f  of the  planted seedlings have 
l ived .  And many areas  have been planted two o r  th ree  times 
before they were adequately stocked. 

Direct  seeding of d i f f e r e n t  species has o f t en  f a i l e d  
i n  many p a r t s  of the  country. Nevertheless, recent  research 
i n  the South and West ind ica tes  that ,  with proper methods, 
i t  can be successful  and economically feas ib le .  Direct  
seeding o f f e r s  th ree  advantages over p lant ing:  (1)  the  de- 
velopment of normal root  systems without the  damage incident  
t o  planting, ( 2 )  more na tu ra l  se lec t ion  among stems, and (3) 
poss ible  reduction o r  el imination of l o s s  from root  r o t s .  
(Such losses  have been high i n  the  o lder  New Jersey planta- 
t ions. ) 

For these  reasons, t e s t s  of direct-seeding p i t ch  pine 
have recent ly  been made i n  New Jersey.1 The r e s u l t s  a r e  
presented i n  t h i s  paper. 

'lhe aid of  pr ivate  owners i n  providing land and making machinery treat -  
ments i s  g r a t e f u l l y  acknowledged. 'Ihese owners are A R  DeMarco, W. S. Haines, 
S.  Lee, and J. J.  Lee. Study p l o t s  on the DeMarco property were west o f  Chats- 
worth; those on the Haines land were near the Penn State  Forest; and the ones on 
the Lees' property were near Speedwell. 



Study Methods 
1955 TEST 

I n  1955, four p l o t s  of 600 seed spots  each were es- 
tablished i n  a 1954 wi ld f i r e  burn. The areas  had supported 
stands predominantly of p i t c h  pine, with unders tor ies  of 
bear oak and blackjack oak. The s o i l  was classed a s  Lake- 
wood. Between March 11 and 14, two of the  four p l o t s  were 
cleared with a bulldozer and thoroughly disked ( f i g .  1 ) ;  the  
o the r  two were not t r ea ted .  On March 29 and 30, about 15 
seeds from the  1954 pine crop were sown a t  each spot.  Cut- 
t ing  t e s t s  indicated t h a t  78 percent of these seeds were 
sound. 

Three methods of sowing seed and one of  protect ing 
seed were t r i e d .  Sowing methods were: (1) dropping seeds 
without covering, (2 )  dropping seeds and then covering them 

Figure 1. --Two v iews  o f  one o f  t h e  1955 p l o t s  t h a t  were 
c l eared  w i t h  a b u l l d o z e r  and d i s k e d  b e f o r e  seed s p o t s  
were sown. These p l o t s  were i n  an area burned by wild- 
f i r e  i n  J u l y  1954. 

Above: the  area s h o r t l y  a f t e r  seed was sown. Below: a t  
t he  end o f  the  f i r s t  growing season; note  the  growth o f  
bear oak sprou t s .  

l i g h t l y  with s o i l  o r  duff, and (3) using the  Baker automatic 
tree-seed planter .2 Hardware-cloth cones were used t o  pro- 
t e c t  hal f  of t h e  spots  from rodents and b i r d s .  Each cone, 
pushed about an inch i n t o  the  s o i l ,  was held f irmly i n  place 
by two wire p ins .  

1956 TEST 

The 1956 t e s t  t r i e d  broadcast seeding vs. no seeding 
and these four methods of s i t e  treatment: (1) disking, (2)  
brush-hogging, (3)  brush-hogging and disking, and (4) no 
treatment. The seeding, a t  a  r a t e  of 5 pounds per acre, w a s  

 or a descr ip t ion  o f  t h i s  p lanter ,  s e e  Tackle, D. Camnents on the Baker 
automatic t r e e  seed  planter .  Jour. Forestry 52: 530-531. 1954. 
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done before s i t e  treatment. Seeding and most of the  machin- 
ery treatments were completed on February 20. Seed was from 
the 1955 crop; i n  a 300-seed t e s t ,  58 percent germinated i n  
20 days. 

For each of the  8 combinations of seeding and seedbed 
treatments, a l / l0-acre  p l o t  was es tabl ished i n  each of 4 
blocks. These blocks represented d i f f e r e n t  condit ions of 
ground cover and s o i l  as  follows: 

One block was on imperfectly drained Lakehurst s o i l  i n  an 
area previously prescribe-burned and cut-over. I t  had 

scat tered stems of p i t c h  pine i n  the  overstory, occasional 
sprouts of bear oak and other  oaks i n  the  understory. Most 
of the  understory was i n  low shrubs such as staggerbush 

A second block was on a dry upland Lakewood s o i l .  Clumps 
of bear oak and blackjack oak with sca t t e red  stems of 

p i t c h  pine dominated the  vegetat ion.  The f o r e s t  f l o o r  was 
t h i n  and scat tered,  except i n  clumps of shrubs. 

The t h i r d  and four th  blocks were on an upland s o i l ,  once 
mapped as  Sassafras  gravel ly  sandy loam. Although the re  

were a few sca t t e red  overstory pines, most of the  cover wa? 
i n  th ick  clumps of oak sprouts, ch ie f ly  bear oak. The for-  
e s t  f loor  was almost continuous, much th icker  than i n  the  
o ther  blocks. The two blocks were nearly a l ike ,  except t h a t  
the  f o r e s t  f l o o r  was th inner  and the  stems of t h e  shrubby 
understory were smaller i n  one than i n  the  o ther .  

The th inner  the  f o r e s t  f loor ,  the  b e t t e r  the  seedbed 
condit ions f o r  pine-seed germination and i n i t i a l  seedling 
establishment. Thus condit ions were comparatively favorable 
on the  f i r s t  two blocks, and unfavorable on the l a s t  two; 
one of the l a t t e r ,  having a perceptibly th icker  f o r e s t  
f loor,  was more unfavorable than the  o the r .  

For each plot ,  est imates of germination and survival  
were obtained pe r iod ica l ly  from t a l l i e s  of 24 Gi lacre  quad- 
r a t s  located along th ree  permanently marked l i n e s .  

1957 TRIALS 

One t r i a l  was a broadcast sowing of 1 acre with 24 
pounds of p i t c h  pine  seed, followed by brush-hogging, on 
February 8. This acre  adjoined, and was comparable to, the  
1956 p l o t s  on Lakewood s o i l .  Seed was from the  1955 crop; 



Figure 2.--Brush-hogging one of  the  scrub oak areas where 
broadcast  sowing o f  p i t c h  p i n e  seed was t r i e d .  The 
brush hog i s  l i k e  an o v e r s i z e  r o t a r y  lawnmower. T h i s  
one had a 5 - f o o t  blade powered by a farm t r a c t o r .  I t  
e a s i l y  handled clumps o f  scrub oaks 4 t o  7 f e e t  t a l l .  
Usual ly  i t  severed them about 6 inches above the ground; 
but i n  t h i s  area,  because of  stumps,  the  b lade was s e t  
a b i t  h igher .  

a 300-seed sample showed 66 percent germination within 20 
days i n  a 1957 t e s t .  A pound of t h i s  seed, sown i n  a nurs- 
ery i n  1957, produced 31,000 seedlings t h a t  survived the  
summer. 

A second t r i a l  was a spot seeding on a dry upland 
s i t e  6 miles northeast  of the  broadcast-seeded acre .  The 
o r i g i n a l  sprout growth--pitch pine and scrub oaks, ch ie f ly  
bear oak--had been poisoned. Some 520 spots  were seeded, 
with 20 seeds a t  each, between February 14 and 27. This seed 
from the  1956 crop was 67 percent sound by cu t t ing  t e s t .  I n  
a l l  spots, seed was l i g h t l y  covered with s o i l  and protected 
with hardware-cloth cones. 

Subsequent reproduction t a l l i e s  were l imi ted  t o  200 
of the  spots  and t o  80 milacre quadrats i n  t h e  broadcast- 
seeded acre.  



Results 
1955 TEST 

A l l  t reatments exerted s i g n i f i c a n t  e f f e c t s .  Disking, 
protect ion of spots  by screening, and covering the  seed a l l  
r e su l t ed  i n  increased numbers of seedlings.  Dropping and 
covering the  seed by hand yielded more seedlings than place- 
ment with the  Baker p lan te r  i n  disked plots ,  but  not i n  un- 
disked ones. The most e f fec t ive  combination--hand-covered 
seed i n  screened spots  on disked ground--produced an average 
of 7.6 seedlings per spot i n  June 1955; t h i s  was some 63 
times a s  many a s  s t a r t e d  from uncovered, unprotected seed on 
undisked ground ( t a b l e  1).  In  terms of stocked spots  f o r  

the  same two treatments, the  respect ive  f igures  were 92 per- 
cent  and 7 percent ( t a b l e  2). 

Disking may have aided the  establishment of pine 
seedlings i n  th ree  ways: 

Blowing and washing of loose  s o i l  probably covered more 
seeds, a t  l e a s t  where they were j u s t  dropped, than i n  the  
undisked p lo t s .  

Losses from rodents and b i rds  may have been reduced. Be- 
tween seed sowing and germination, only s i x  white-footed 

mice (Peromyscus leucopus) were caught i n  480 trap-nights 
(120 i n  each p l o t ) ;  however, f i v e  of these mice were caught 
i n  undisked p lo t s .  And i n  the  June 1955 t a l l i e s ,  evidence 

Table 1.--Average number of seedlings per spot, by treatments 

Seeding Disked Undisked 

method 
Screened Unscreened . Screened Unscreened 

SEEDLINGS STARTING BY JUNE 1955 

Dropping 2.8 0.5 0.9 0.1 
Dropping & covering 7.6 2.5 1.6 .6 
Tree-seed planter 4.4 1.5 2.4 1.1 

SEEDLINGS LIVING IN NOVEMBW 1957 

Dropping 1.7 0.3 0.4 0.05 
Dropping & covering 3.5 2.0 .7 .2 
Tree-seed planter 2.2 .9 1.1 .6 



Table 2.--Percentage of spots stocked with one or more seedlings 

'~ncludes all seedlings started by then, but not necessarily living at 
that time. The other figures are limited to seedlings living at the time Of 
the tally. 

of b i r d  o r  rodent a c t i v i t y  was found a t  severa l  unprotected 
spots, again, mostly i n  the  undisked p lo t s .  

Undisked 

Screened Unscreened 

Seeding 
method 

Competing vegetat ion was reduced. A t  t h e  end of t h e  
f i r s t  growing season, disked p l o t s  had 35 percent fewer 

scrub-oak sprout clumps than undisked p lo t s .  However, the re  
s t i l l  were about 1,200 clumps, t o t a l i n g  12,000 stems per 
acre  i n  the  disked p lo t s .  

JVNE 1 9 5 5 ~  

Dropping 60 26 30 7 
Dropping & covering 92 53 40 25 
Tree-seed planter 74 64 50 36 

NOVWdBKR 1957 

Droppi. J 47 18 19 4 
Dropping & covering 80 60 2 8 15 
Tree-seed planter 54 48 31 24 

Disked 

Screened Unscreened 

Dropping and covering seeds was the  only seeding 
method t h a t  could be ra ted  successful, and then only i n  t h e  
disked p lo t s .  There, spots  t h a t  had been screened averaged 
4 seedlings each a t  the  end of the  second growing season, 
with 82 percent of them stocked. Unscreened spots  averaged 
2.4 seedlings each, with 66 percent stocked. 

Screening was highly important. I n  the  f i r s t  spring, 
2 t o  9 times as  many seedlings s t a r t e d  under the  screens a s  
i n  unprotected spots .  P a r t  of the  d i f ference  may be  due t o  
preventing losses  t o  b i r d s  and rodents;  par t ,  t o  the  shading 
e f f e c t  of the  screens.  

Probably because the  seeds were not sown u n t i l  l a t e  
March, the re  was a noticeable amount of delayed germina- 
t ion .  A few seedlings s t a r t e d  a f t e r  a r a i n  i n  June 1955, a 
few more a f t e r  r a i n s  i n  August, and sti l l  more i n  the  spring 
of 1956. On some of the  covered-seed treatments, spring 



germination i n  1956 averaged a s  much a s  1 . 4  seed l ings  pe r  
spot .  

The screens  were removed i n  e a r l y  May 1956, a f t e r  
much o f  t h e  second-year germination had taken p l ace ;  and 
t h i s  adversely a f f e c t e d  su rv iva l .  Within a month, 53 per- 
cent  of t hese  new seed l ings  i n  formerly p ro t ec t ed  spo t s  had 
died, a s  compared t o  only  4 percent  i n  unscreened s p o t s .  

However i n  c e r t a i n  t reatments ,  t h e  1956 germination 
marRedly increased  t h e  number of  stocked s p o t s .  I n  l a t e  May 
1956, two t rea tments  had 22 and 32 percent  more stocked 
spo t s  than i n  September 1955. 

Even though hand-covered seeds i n  p ro t ec t ed  spo t s  on 
disked ground gave good r e s u l t s  i n  t h i s  study, t h i s  method 
i s  too expensive t o  be  p r a c t i c a l .  Moreover, i t o f t e n  pro- 
v ides  too  many seed l ings  i n  a small spot :  i n  t h i s  t e s t  an 
average of  4 s eed l ings  wi th in  a 4-inch r ad ius .  Yet t h i s  
study d id  g ive  some va luable  leads :  

To ob ta in  prompt germination and usua l ly  b e t t e r  surv iva l ,  
t he  seeding should be done before  l a t e  March. I 
Disking o r  o t h e r  measures t h a t  remove t h e  cover apparent- 
l y  reduce g r e a t l y  t h e  l o s s e s  t o  b i r d s  and rodents .  

Disking a f t e r ,  r a t h e r  than before,  a broadcas t  seeding 
might be an e f f e c t i v e  procedure. Even though some seeds 

would be bur ied  too  deeply and t h e  p o t e n t i a l  maximum number 
of seedl ings  would not  be  r ea l i zed ,  s t i l l  t h e  percentage  o f  
quadrats  s tocked might not  be much a f f ec t ed .  Such w a s  t h e  
inference  drawn from quadrat  t a l l i e s  of n a t u r a l  seedl ings  
(seed  r e l eased  from c losed  cones by t h e  1954 w i l d f i r e )  on 
t h e  disked and undisked p l o t s .  Stocked quadrats--66 percent  
i n  one instance--were e s s e n t i a l l y  t h e  same on comparable 
disked and undisked p lo t s ,  but  s u b s t a n t i a l l y  fewer seed l ings  
were present  on t h e  disked p l o t s .  

1956 TEST 

Seeding, machine treatments ,  s i t e ,  and seedbed condi- 
t i o n s  a l l  a f f e c t e d  t h e  i n i t i a l  r e s u l t s .  Seeding gave r i s e  
t o  many more seed l ings  than  appeared a s  n a t u r a l  reproduction 
i n  unseeded p l o t s .  A l l  machine treatments ,  a s  compared to ,  
no treatment ,  r e s u l t e d  i n  marked inc reases  i n  both numbers 
of  s eed l ings  (74 t o  12 times a s  many i n  seeded p l o t s )  and 
percentage of  stocked spo t s  (24 t o  3 t imes a s  many i n  seeded 
p l o t s )  i n  June of  t h e  f i r s t  year  ( t a b l e s  3 and 4 ) .  Stocking 



Table 3.--Number of seedlings per acre as  af fec ted  by 

1 
d i r e c t  seeding, brush-hogging, and disking 

'values given are  averages fo r  the  treatments actual-  
l y  made. Unfortunately not a l l  the  scheduled disking Was 
completed. 

the first spring varied widely among the four site and as- 
sociated seedbed conditions. This is illustrated in the 
following tabulation for one treatment--seeding and brush- 
hogging--as of June 1956: 

Plo t s  
not seeded 

Machinery 
treatment 

Seedlings Quadrats  

I N  JUNE 1956 

Brush-hogging and disking 12,722 819 
Brush-hogging 10,850 3 08 
Disking 8,107 275 
None 1,074 64 

IN DECEMBER 1956 

Brush-hogging and disking 9,014 708 
Brush-hogging 7,925 233 
Disking 6,357 275 
None 647 43 

I N  NOVgMgER 1957 

Brush-hogging and disking 2,639 181 
Brush-hogging 1,992 100 
Disking 1,107 98 
None 243 28 

Seeded 
p l o t s  

S i t e  
Type of 
seedbed 

per  acre3 stocked 
(number) (percent)  

Imperfectly drained Favorable 25,917 100 

Well drained: 
Lakewood Favorable 10,375 94 
Sassa f ra s  Unfavorable 6,458 88 
Sassa f ra s  Very unfavorable 1,125 38 

'1f amounts of natural  reproduction in  the unseeded but brush-hogged p lo t  
of the same block are subtracted, the values are 2 5 , 7 0 9 ,  9 ,  917 ,  6,167 and 1 , 0 0 0 .  

9 



Table 4.--Percentage of mi lacre  quadrats  stocked with 

one o r  more seedlings,  a s  a f f e c t e d  by d i r e c t  seeding, 

1 
brush-hogging, and d isk ing  

Machinery Seeded P l o t s  
t reatment p l o t s  not  seeded 

I N  JUNE 1956 

Brush-hogging and d isk ing  93 46 
Brush-hogging 82 22 
Disking 89 18 
None 32 5 

I N  DECEMBER 1956 

Brush-hogging and d isk ing  92 4 6 
Brush-hogging 81 18 
Disking 82 1 8  
None 2 1 4 

I N  NOVEMBER 1957 

Brush-hogging and d isk ing  7 6 18  
Brush-hogging 57 9 
Disking 46 8 
None 14 2 

1 
Values g iven  a r e  averages f o r  t h e  t rea tments  ac tua l -  

l y  made. Unfortunately not  a l l  t h e  scheduled d isk ing  was 
completed. 

Although brush-hogging and d i sk ing  r e s u l t e d  i n  t h e  
h ighes t  average ca t ch  of  s eed l ings  ( t a b l e  3), t h e r e  was a  
marked i n t e r a c t i o n  with seedbed condi t ions .  For instance.,  
i n  June 1956, on one block with l i t t l e  f o r e s t  f l o o r  ( favor-  
a b l e  seedbed), d i sk ing  a f t e r  brush-hogging r e s u l t e d  i n  2,700 
fewer s eed l ings  p e r  a c r e  than brush-hogging alone, apparent- 
l y  because many seeds  were bur ied  too  deeply i n  t h e  f o r e s t  
f l o o r  o r  s o i l .  But on a block with t h i c k  f o r e s t  f l o o r  (un- 
favorable) ,  t h e  same t rea tment  r e s u l t e d  i n  3,700 more seed- 
l i n g s  pe r  acre,  apparent ly  because any l o s s e s  from seed 
b u r i a l  were more than  o f f s e t  by t h e  favorable  e f f e c t s  of 
chopping up t h e  l i t t e r  and br inging  seeds  i n t o  con tac t  with 
mineral s o i l .  

Second-year r e s u l t s  were g r e a t l y  a f f e c t e d  by t h e  1957 
drought.  During t h e  5-month per iod  from May t o  September 
r a i n f a l l  a t  t h e  Lebanon Experimental Fores t  (6 t o  12 mi les  
from the  p l o t s )  was 8.98 inches,  compared t o  18.86 inches  i n  
t h e  same per iod  i n  1956 and t h e  normal amount of 21 inches .  



Of the  seedlings l i v i n g  i n  the f a l l  of 1956, 74 percent were 
dead by the  f a l l  of 1957. 

Mortal i ty varied with s i t e .  The highest  losses,  81 
percent, occurred on the  two sandier s i tes- - the  excessively 
drained Lakewood s o i l  and the  imperfectly drained Lakehurst 
s o i l .  The l a t t e r  had been moist enough i n  1956 t o  provide 
the  bes t  condit ions f o r  germination and i n i t i a l  es tabl ish-  
ment, but  became so  dry i n  1957 t h a t  seedlings 4 inches t a l l  
died.  The lowest mortal i ty,  55 percent, was on the  s l i g h t l y  
heavier Sassafras  s o i l ,  desp i t e  the  presence of more com- 
peting vegetat ion than on the  sandier s i t e s .  

1957 TRIALS 

Unusually dry weather i n  May and June provided un- 
favorable condit ions f o r  seed germination and seedling es- 
tablishment. A t  t he  Lebanon Experimental Forest, r a i n f a l l  i n  
May was 1.15 inches and i n  June 1.89 inches. These amounts 
were, respectively,  2.8 and 2.0 inches l e s s  than normal. 

On the  broadcast-seeded acre, only one l i v i n g  seed- 
l i n g  was found i n  the  80 milacre quadrats i n  July, none i n  
September. No o the r  dead seedlings were found. 

I n  contras t ,  64 percent of the  seed spots  were 
stocked with l i v i n g  seedlings i n  ea r ly  July.  And i n  an ad- 
d i t i o n a l  10 percent of the  spots, seedlings had s t a r t e d  only 
t o  d i e .  The average spot had 2 .3  l i v i n g  seedlings.  Since 
seedbed condit ions here  were comparable t o  those of the  1955 
undisked plots ,  it was su rp r i s ing  t h a t  the  1957 r e s u l t s  were 
subs tan t i a l ly  b e t t e r :  74 percent of the  spots  i n i t i a l l y  
stocked a s  compared t o  40 percent i n  the  more favorable 
spr ing of 1955. 

Even with the  exceptionally dry summer, t h e  observed 
morta l i ty  of a l l  seedlings s t a r t i n g  i n  the  1957 spots was 
only 37 percent i n  September, as  compared t o  55 percent 
first-summer morta l i ty  i n  s imi la r ly  t r e a t e d  spots  i n  1955. 
Fi f ty-f ive  percent of  the  1957 spots  had l i v i n g  seedlings i n  
September--almost twice the  stocking obtained i n  s imi la r  
spots  i n  1955. 

J u s t  why germination and first-summer survival  were 
s o  good i n  the  1957 seed spots  is  not known. Possibly these  
spots  received some r a i n  i n  l o c a l  showers t h a t  d i d  not f a l l  
on the  1957 broadcast seeding 6 miles away. Even i f  t rue,  
however, t h i s  would not explain why r e s u l t s  i n  the  1957 
spots  were b e t t e r  than i n  s imi la r  spots  i n  1955. 



Discussion o f Results 
While r e s u l t s  t o  d a t e  do not  warrant s p e c i f i c  rec-  

ommendations, they do i n d i c a t e  t h a t  d i r e c t  seeding can pro- 
v ide  adequate amounts of p ine  reproduction under c e r t a i n  
condi t ions .  These inc lude  (1)  s u f f i c i e n t  sound seed, sown 
preferably  i n  January o r  February ; (2)  favorable  seedbed; 
(3) l i g h t  cover of s o i l  o r  d e b r i s  over t h e  seed;  (4 )  suf -  
f i c i e n t  p ro t ec t ion  from rodents  and b i r d s ;  and (5) favorable  
weather f o r  a t  l e a s t  two growing seasons.  

These condit ions,  o t h e r  than favorable  weather, can 
l a r g e l y  be  met by d isk ing  t h e  s i t e ,  sowing and l i g h t l y  
covering about 12 sound seeds per  spot ,  and then p ro t ec t ing  
each spot  with a hardware-cloth cone f o r  a year .  I n  t he  
1955 t e s t ,  t hese  t rea tments  r e s u l t e d  i n  80 percent  of  t h e  
spo t s  being stocked with l i v i n g  seedl ings  a t  t he  end of  t h e  
t h i r d  growing season. Omitting even one of  t h e  t reatments  
appreciably lowered t h e  ca t ch .  However, i n  t h e  dry summer 
o f  1957, t h i s  combination without d isk ing  r e s u l t e d  i n  55 
percent  o f  t h e  spo t s  being stocked i n  September. 

For p r a c t i c a l i t y  and b e t t e r  d i s t r i b u t i o n  of seed- 
l i ngs ,  broadcast  sowing of seed followed by mechanical s i t e  
t reatment  seems f a r  more advantageous than seed spo t s .  Usu- 
a l l y ,  i f  t h e  l i t t e r  mat of  t h e  f o r e s t  f l o o r  i s  r e l a t i v e l y  
t h i c k  and continucus, t h c  a r e a  should be prescribe-burned 
before  seeding.  Of t h e  mechanical t reatments ,  brush-hogging 
i s  apparently p re fe rab le  t o  d isk ing .  The brush hog not only 
c l i p s  back competing shrubs and small t r e e s ,  bu t  s c a t t e r s  
t h e  f o r e s t  f l o o r  and chips,  thus  l i g h t l y  covering much of  
t h e  seed.  Cost of  brush-hogging should no t  be excess ive  
s i n c e  i n  our t r i a l s  one man, opera t ing  a farm t r a c t o r  and 
at tached brush hog, covered an ac re  i n  about 13 hours.  

Resu l t s  from t h e  1956 study i n d i c a t e  t h e  f u t i l i t y  of 
broadcast  seeding, even when followed by brush-hogging, 
where the  seedbed c o n s i s t s  of thick,  unbroken f o r e s t  f l o o r .  
But where t h e  f o r e s t  f l o o r  i s  somewhat th inner ,  d isk ing  
a f t e r  seeding and brush-hogging i s  an a l t e r n a t i v e  t o  previ-  
ous prescr ibed  burning. Such d isk ing  increased t h e  i n i t i a l  
establ ishment of p ine  seed l ings  i n  both blocks on Sassa f r a s  
s o i l .  However, only i n  t h e  block with the  th inne r  f o r e s t  
f l o o r  d id  t h i s  combination of  t rea tments  provide a s  many 
seedl ings  a s  s t a r t e d  a f t e r  seeding and brush-hogging on a 
favorable  seedbed. 

Seed may be t h e  most expensive item. I n  t h e  1956 



t e s t ,  seed was sown a t  the  r a t e  of 5 pounds per acre.  When 
purchased from dealers,  p i t ch  pine seed may cos t  $ 7 per 
pound. However, loca l  suppl ies  a r e  much cheaper. I n  addi- 
t ion,  under normal weather condit ions one pound of seed (70 
percent sound) per ac re  on imperfectly drained s i t e s ,  o r  2 
pounds on dry s i t e s ,  may be s u f f i c i e n t  when sown i n  the  
winter j u s t  before  brush-hogging. On the  b a s i s  of 1956 
resu l t s ,  these amounts would provide 2,800 t o  3,800 l i v i n g  
seedlings per ac re  a t  the  end of the  f i r s t  growing season. 
Normally such numbers a r e  more than s u f f i c i e n t  f o r  restock- 
ing open areas.  

Weather, of course, i s  a con t ro l l ing  f a c t o r .  That 
alone may account f o r  the  f a i l u r e  so f a r  of the  1957 broad- 
c a s t  seeding. (Perhaps some of those seeds w i l l  germinate 
i n  1958). However, we r a r e l y  have years l i k e  1957, with 
l e s s  than hal f  the  normal r a i n f a l l  during the  growing sea- 
son. The f a i r l y  good r e s u l t s  i n  1956, when growing-season 
r a i n f a l l  was 10 percent l e s s  than normal, ind ica te  t h a t  
broadcast seeding followed by brush-hogging would usual ly  
succeed except when summer droughts of marked sever i ty  
occur. 

I n  a 1955 study of 2,400 seeded spots, r e s u l t s  i n  un- 
disked p l o t s  were unsat is fac tory .  But i n  disked plots ,  12 
l i g h t l y  covered sound seeds of p i t ch  pine per spot gave good 
r e s u l t s .  Where seeds were protected by hardware-cloth cones 
82 percent of the  spots  had l i v i n g  seedlings a t  the end of 
the  f i r s t  growing season, 80 percent a t  the  end of the  t h i r d  
growing season. Where seeds were not protected, correspond- 
ing values were 40 percent and 60 percent.  (The increase  
a f t e r  f i r s t  year was due t o  delayed germination). 

In  1957, when 13 sound seeds of p i t ch  pine per spot 
were sown, covered, and protected i n  an undisked area, seed- 
l i n g s  s t a r t e d  i n  71 percent of the  spots .  In  September, 55 
percent had l i v i n g  seedl ings .  A l l  things considered, spot  
seeding seems a r a t h e r  impractical  procedure. 

Broadcast seeding t e s t s  were s t a r t e d  i n  1956 using 
tractor-drawn machinery t o  cover seed and cut  back competing 
vegetat ion.  A brush hog proved super ior  t o  a farm disk.  
On favorable seedbeds, the broadcast sowing of 5 pounds of 
p i t ch  pine seed per acre  and subsequent brush-hogging pro- 
duced about 26,000 seedlings per acre on an imperfectly 



drained s i t e  and 10,000 per acre  on a well-drained s i t e  i n  
June of the  f i r s t  growing season. But i n  the  drought year 
of 1957, as  many as  81 percent of the  seedlings t h a t  had 
l ived  through the  summer of 1956 then died, and p r a c t i c a l l y  
no seedlings s t a r t e d  i n  a 1-acre 1957 t e s t  of broadcast 
seeding and brush-hogging. 

However, 1957 was so exceptionally dry t h a t  fu r the r  
t r i a l s  of broadcast seeding and brush-hogging seem warrant- 
ed. 
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