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AN UNDERC~TT NG STUDY I N  LOBLOLLY P I N E  SEEDBEDS 1 

ABSTRACT 

Ey Tom D i e r a u f  

The u n d e r c u t t i n  w i t h  t h e  excep t i on  o f  
c o l l a r  d iameter  i n  t h e  
b o t h  J u l y  and August 

had o n l y  a  s l i g h t  
s u r v i v a l  o f  t h e  6 

one percentage p o i n t  
o f  t h e  6 t r e a t -  

t he  c o n t r o l .  

Seedbeds were uhdedcut on J u l y  20, August 19, and 

These r e s u l t s  drje r markably s i m i l a r  t o  t h e  r e s u l t s  f rom 
t h e  e a r l i e r  s tudy  i 

September 21. f h r a e  
on j u s t  one o f  these 
u n d e r c u t t i n g  o h t w  
was undercut  o n a l l  
undercut  as a  c q n t r o l .  
another  i n s t a l l e d  5 

DESCRIPTION OF STUDY 

t rea tments  i n v o l v e d  unde rcu t t i ng  
dates, two t reatments  i n v o l v e d  

o f  t h e  dates, one t rea tment  
3 dates, and one t rea tment  was n o t  

Th i s  s tudy  i s  s i m i l a r  t o  
years  e a r l i e r  i n  1977. 

A p rev ious  s tudy  a l l e d  i n  1977, and t h e  r e s u l t s  were repo r  
our  Occasional Report  ed March, 1982. I n  t h i s  e a r l i e r  study, u  
c u t t i n g  reduced r o o t  ameter i n  t h e  seedbeds, d i d  n o t  improve s  
i n  t h e  f i e l d ,  b u t  d i d  average h e i g h t  by approx imate ly  .4 f e e t  a 
t h r e e  seasons i n  t h e  f ie ld l .  

I 
Th is  second s tudy  wqs i n  t a l l e d  a t  t h e  New Kent nursery  i n  Prov ide 

Forge, V i r g i n i a  d u r i n g  t h e  su mer o f  1982. The f o l l o w i n g  unde rcu t t i ng  
t reatments  were rep1 i c a t J  by 10 - foo t  p l o t s  i n  t h r e e  d i f f e r e n t  seedbeds 1 each 
l o c a t e d  i n  a  separate nur+sbry I 



SEEDBED RESULTS 

1. Con t ro l -  n o t  
2. Undercut 7/20 
3. It 7/20 
4. 

It ;j::, 5 I1 

6 I t  8/19 
7 11 9/21 

We attempted t o  undercut  

On December 17, we 1 if ed a 6 - inch  wide sample ( 2  square f e e t )  across 
t he  bed i n  t h e  cen te r  of ~ I c h  p l o t .  Each sample was counted i n t o  t h r e e  p i l e s  
as i t  was 1 i f t e d ,  so t h a t  t ee  1 i ngs  f rom each d r i l l  row were evenly  spread 
over t h e  t h r e e  p i l e s .  On~e p i l e  was randomly se lec ted  f o r  p l a n t i n g .  The o t h e r  
two p i l e s  were p u t  i n  stotr ge u n t i l  January, when r o o t  c o l l a r  diameters were i 3,) 
measured and seedl ings seip r a  ed i n t o  1/32- inch d iameter  c lasses.  

u l idercut  

and 8/19 
"i 

1 ,  and 9/21 

and 9/21 

a t  a  depth o f  about 5 inches, a l though t he  

Seedbed d e n s i t y  was n t f f e c t e d  by t h e  u n d e r c u t t i n g  t reatments .  For  t h e  
two-square-foot samples th  t e r e  1 i f t e d  and. graded, average seedbed d e n s i t y  
v a r i e d  from 37.0 t o  48.8 s e d l i n g s  pe r  square f o o t  f o r  t he  7 t reatments .  Two 
a d d i t i o n a l  samples o f  t h e  1 1  am s ize ,  taken  2 f e e t  i n  f rom t h e  ends o f  each 
p l o t ,  were counted b u t  n o t  li ted.  Th i s  gave us t h r e e  samples per  p l o t  from 
which t o  es t imate  average $ee bed dens i t y .  From t h i s  l a r g e r  sample, t h e  

I 

a c tua l  unde rcu t t i ng  deptt l  between 41 and 54 inches, on a l l  t h r e e  dates. 
A f t e r  t he  f i r s t  u n d e r c u t t i  J u l y  20, t h e r e  was a de lay  o f  3 hour f o r  one 
r e p l i c a t i o n  and 23 hours f o t h e r  two r e p l i c a t i o n s  be fo re  i r r i g a t i o n  
water  was app l ied .  I n  i c a t i o n s  t h a t  went 23 hours be fo re  

Undercu t t ing  reducedl too', 
Tcb le  1 and F igure  1. T h s  
had no e f f e c t  on d i a m e t e r .  T t e  

1/ An a n a l y s i s  o f  va r iane  vea led  s i g n i f i c a n t  d i f f e r e n c e s  i n  r o o t  c o l l a r  
diameter among t reatments  b h b i l i t y  o f  a  l a r g e r  F = ,016). Means i n  Table 
1 n o t  f o l l owed  by t h e  sernre t e r  a r e  s i g n i f i c a n t l y  d i f f e r e n t ,  us i ng  Duncan's 
k e w ~ u l  t i p l e  Ranye Tes t  

i r r i g a t i o n ,  t he  t a l l e r  seie/dl 
much as 90 degrees. For t e 

c o l l a r  d iameter  i n  most t reatments ,  as shown i n  
s i r g l e  l a t e  u n d e r c u t t i n g  on September 21, however, 

g r e a t e s t  d iameter  r educ t i ons  r e s u l t e d  f rom 

i ngs  w i  1  ted,  and some seed1 i ngs  were l e a n i n g  as 
' a t e r  unde rcu t t i ngs ,  on August 19 and September 

Treatments 3 and 4, t h e  o~n]ly nes which i nc l uded  bo th  o f  t h e  e a r l i e r  

21, i r r i g a t i o n  c l o s e l y  f d l  owad u n d e r c u t t i n g  and no w i l t i n g  occurred. Even 

undercu t t ings  on J u l y  20 ia d 

a f t e r  t he  v i s i b l e  w i l t i n g  
was observed. The seed1 i l n  s ' 

,ugust 19. The a d d i t i o n  o f  t h e  l a t e  u n d e r c u t t i n g  

01-owing t h e  August 19 unde rcu t t i ng ,  no m o r t a l i t y  
n  a1 1 t h e  p l o t s  were ope ra t i ona l  l y  t op -c l  i ppec! 

i n  Treatment 4  produced n~ 7 f u  ! t h e r  r e d u c t i o n  i n  diameter.  S t a t i s t i c a l l y ,  

i 

Treatments 3 and 4 ( w i t h  b o t h  
d i f f e r e n t  f rom Treatment B ( t k e  
u n d e r c u t t i ~ g  on l y )  . / l  No v i s i b l e  
betweet; t reatments .  

on August 11 and September 7, 
I 

o f  t h e  e a r l i e r  unde rcu t t i ngs )  a re  s i g n i f i c a n t l y  
c o n t r o l )  and Treatment 7  ( t h e  l a t e  

d i f f e r e n c e s  i n  r o o t  morphology were apparent 

t o  an average h e i g h t  of  about 8 inches. 



Table 1. Average r o o t  c r diameters i n  32nds of an inch, by t rea tdent ,  
unadjusted an~d usted t o  a common bed densi ty .  

Undercut t i ng 
Treatment 

1. Not Undercut 

2. 7/20 

3. 7/20,8/19 

Root Co l l  a r  Diameter 
Unadjusted Adjusted 

~ 
I 

Means 
1 

43.0 4.42 4.42 

I 

Avqroge 
5 

Figure 1. 
root collar diameters, unadjusted. 

I 

TRMT 1 T@M 2 
None 7/10 

1 

I 

1 

TRMT 3 TRMT 4 TRMT 5 TRMT 6 TRMT 7 
7/20 7/29 8/19 8/19 9/21 

8/19 8/19 9/2 1 

9/2 1 

Treatment 



average number o f  r square f o o t  was es t imated  t o  range f rom 40.3 
t o  45.2 f o r  the  7 S t a t i s t i c a l  a n a l y s i s  based on a l l  t h r e e  samples 
showed no ces i n  seedbed d e n s i t y  among t reatments .  2/ 

9) 

The v a r i a t i o n  i n  avdr  ge seedbed dens i t y ,  among the  samples l i f t e d  and 
measured from t h e  seven ttr atnen ts ,  would be expected t o  a f f e c t  average r o o t  

1 c o l l a r  diameters,  so an n b l y  i s  of covar iance was made t o  a d j u s t  averaqe 
diameters t o  a  common be Ben i t y .  Ad jus ted  mean diameters were o n l y  s l l i g h t l y  
d i f f e r e n t  and, i n  fac t ,  Uh d f ferences among t reatments  a c t u a l l y  increqsed 
(Tab1 e 1). The average 96 ! db ! d d e n s i t i e s  presented i n  Tab1 e 1 o n l y  i ncl~ude 
the  samples t h a t  were 1 i ~ t b d  qnd measured. 

FIELD PLANTING 

Procedure I 

The s tudy  was p lan ted  21, i n  f o u r  randomized b locks  w i t h  a  
20-seedl ing row of each b lock .  The s i t e  was a g e n t l e  upper 3 
s lope on a t y p i c a l  c e n t r a l  Piedmont. 

L a t e r  i n  t he  a f te rnooh of t he  day we 1 i f t e d  t h e  seed1 ings ,  seed l i ng1  were 
se lec ted  f o r  p l a n t i n g  i n  f i e l d .  We had t h r e e  l o t s  o f  seed1 ings  f rom each 
t reatment ,  one from each rep1 i c a t i o n  (113 c f  t h e  2 f oo t  square sbmple 
l i f t e d  from each p l o t ) .  These 
success ive ly  counted i n t o  t o u r  
seed1 ings we needed f o r  4 t e p l  
i nsu red  t h a t  we se lec ted   out 
rep1 i c a t i o n  f o r  each f i e l d  rep1 

Su rv i va l  I 

t h r e e  l o t s ,  f o r  each t reat txent ,  were 
p i l e s  o f  20+ seed l ings  each, which gave uls t h e  

i c a t i o n s  i n  t h e  f i e l d .  Th i s  s o r t i n g  procekiure 
t h e  same number o f  seed1 i ngs  f rom each sekdbed 
i c a t i o n .  

The s tudy  was measurkQ 
f i e l d .  Su rv i va l  was t a l l 4  $d 
measured. 

Average s u r v i v a l  drog~oed n l y  one percentage p o i n t  between t he  end of t h e  
f i r s t  and t h i r d  seasons. A f t e  t h r e e  seasons, average s u r v i v a l  f o r  t h e  s i x  
unde rcu t t i ng  t reatments  w#d l e  s  than  one percentage p o i n t  h i g h e r  than  f b r  t h e  
c o n t r o l  (Table 2).31 The q n l y  s i g n i f i c a n t  d i f f e r e n c e  i s  between t h e  J u l y  20 
o n l y  and t h e  August 19 on l$  un e r c u t t i n g  t rea tments  (Treatments 2 and 51.31 i 

a f t e r  one, two, and t h r e e  growing seasons i n  t h e  
and t h e  h e i g h t  o f  each s u r v i v i n g  seed l i ng  w8s 

2/ Concerning seedbed t h e  o v e r a l l  f o r  t reatments  was n o t  
s t a s t i s t i c a l l y  b a b i l i t y  o f  a  l a r g e r  F = .320), and t h e r e  were 
no d i f f e rences  t rea tments  a t  t h e  .05 l e v e l ,  us i ng  Duncah's 
New Mu1 t i  p l  e  

31 Su rv i va l  percents  were t o  a r c  s i n e  and an a n a l y s i s  o f  va r iance  
was n o t  s t a t i s t i c a l l y  

s i g n i f i c a n t  ,355). Duncan's New Mu1 t i p l e  Range 
Test was i n d i v i d u a l  t rea tments ,  and 

t h e  same l e t t e r  a r e  s i g n i f i c a n t l y  (0 
d i f f e r e n t  a t  t he  .05 l e v e l .  

4 



c- Table 2. Average su rv i va l  a d he igh t  a f t e r  3 seasons i n  the  f i e l d .  I Surv iva l  Height  
Treatment % i n  Feet 

1. Not Ulqder 5.4 b 

Figure 2.  

Means 9 2 5.5 

TRMF 1 TRIM1 2 
None 7)%/0 

I 

I 

TRMT 3 TRMT 4 TRMT 5 lRMT 6 TRMT 7 
7/20 7/20 8/19 8/19 9/21 

8/19 8/19 9 / 2  1 

9/2 1 

Treatment 



Height Growth 

After three seasons i n  f i e ld ,  seedlings from the 6 undercutting 
treatments averaged .1 fee t  than seedlings t h a t  were not undercut 
(Table 2 and Figure 2 ) .  The 20 and August 19 undercutting (Treatment 3 )  
i s  significantly t a l l e r  than the July 20, August 19, and September 21 
undercutting (Treatment 4 ) .  4 

DISCUSSION I 
The reduction in root 

study was very similar t q t h e  
included the same combination 
cuttings were generally ddne 
present 1982 study, the dully 
and September 21 undercuf~ing 
by .68/32 and .54/32 of tin inch 
undercut. In the 1977 sUuldy , 
reduced average root collalr d .  
respectively. 

4/ Average third-year heights were subjected t o  an analysis of variance. The 
overall F for  treatments was o t  s t a t i s t i c a l l y  significant (probability of a 
larger F = .093). Duncan1$ N w Multiple Range Test was used t o  t e s t  for  
differences among individual reatments, and heights in Table 2 not followed 
by the same l e t t e r  are s ibqif icant ly different  a t  the 0.5 level.  E 

col la r  diameter as a resu l t  of undercutting in th i s  
ea r l i e r  study we did in 1977. The 1977 study 
of undercutting treatments, b u t  the under* 

about 2 weeks l a t e r  in the season. In the 
20 plus August 19, and the July 20, August 19, 
treatments reduced average root col 1 a r  didmeter 

respectively, compared to  seedlings not 
the comparable two undercutting treatments 
ameter by .72/32 and .58/32 of an inch 

This rr~uch of a reduct1ion 
concern, because of i t s  gffec': 
3.5/32 of an inch. In the 
3.5/32 of an inch in diameter 
severe treatments as in %hie 
same two undercutting treatments, 
col lar  diameter, were als~o t h  
f ie ld.  However, improvertl@bts 
a f t e r  3 seasons. k t- 

I t  i s  qu growth -In the f i e ld  would 

in root co l la r  diameter can be cause for real 
on the cull factor. We presently cull ah 

present study the number of seedlings smaller than 
was almost three times as great in the twd most 

control (28%, 28%, and 10% respectively). These 
whi 1 e causing the greatest  reduction in root 

! ones which gave the best height growth in the 
in height were not large,  only .5 and .2 fleet 
onable whether such small increases in heilght 

tompensate for  the considerable reduction in root 
col lar  diameter and the alccomqanying increase in the cull factor.  


