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INTRODUCTION 

November and December o f  1976 and January o f  1977 were unusua l l y  c o l d  i n  V i r g i -  
n i a .  Average t empera ture  f o r  January was the c o l d e s t  on r e c o r d .  The " b i g  f reeze"  
f i n a l l y  broke i n  February and l i f t i n g  o f  tree s e e d l i n g s  a t  the New Kent Nursery began 
on  February 1 4 t h ,  a f t e r  s e v e n  weeks d u r i n g  which s e e d l i n g s  cou ld  not be l i f t e d  due to  
f r o z e n  ground. Browning of l o b l o l l y  p i n e  s e e d l i n g  t o p s  began i n  January and became 
p r o g r e s s i v e l y  worse through  February and into March, when it f i n a l l y  seemed to  s t a b i -  
l i z e .  During the first week o f  March, sampl ing was done t o  a s s e s s  the e x t e n t  o f  the 
damage. 

PROCEDURE 

Damage was t a l l i e d  across the  seedbeds on one foo t  wide sample p lo t s .  Three 
damage c lasses  were recognized: 

Undamaged - no detec table  damage t o  seedling top 

Moderately Damaged - up t o  113 of the  top b i l l e d  

Severely Damaged - more than 113 of the  top k i l l e d  

The t a l l y  by damage c lass  was kept separa te  by seedbed row, so  we could l a t e r  r e l a t e  
extent  of damage t o  pos i t ion  i n  the  seedbed. 

I n  each nursery sect ion,Y th ree  of the  nine seedbeds were randomly chosen t o  be 
sampled, and a s ing le  sample p l o t  was randomly located  i n  each of the  three  chosen seed- 
beds. A t o t a l  of 55 p l o t s  were t a l l i e d ,  31  i n  the  West Nursery and 24 i n  the  Far West 
Nursery. 

RESULTS 

Top k i l l  occurred throughout the  Nursery. On the  55 sample p lo t s ,  19 percent of 
the  seedlings were damaged (with a standard e r r o r  of one percent) .  Most of t h e  damage 
was moderate (17 percent) with l i t t l e  severe damage (two percent) .  

Pos i t ion  Seedbed 

Seedbeds a r e  four  f e e t  wide and contain e igh t  rows of seedlings s i x  inches apar t ,  
Between the seedbeds a r e  paths two f e e t  wide. The beds a t  New Kent run approximately 
northwest-southeast. Damage var ied  considerably according t o  pos i t ion  i n  the  seedbed 
as  shown i n  the  following table .  Damage was much l e s s  severe i n  the  seedling rows on 
the southwest edge of the  bed. 

C 
Nursery sections c o n t a i n  nine seedbeds  each f o u r  feet wide  separa ted  b y  pa ths  two  
feet wide .  I r r i g a t i o n  lines r u n  between s e c t i o n s .  
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West Nurserq - Far West Nursery -- 

On sunny days, when the  ground is frozen, thawing occurs along the  southwest edge 
of the  seedbed as i l l u s t r a t e d  i n  Figure 1. Where the  ground is shaded by t h e  seedlings,  
wi th in  the seedbed and along the  nor theas t  edge of the  seedbed, the  ground remains fro- 
zen (unless the  a i r  temperature rises w e l l  above freezing).  Even though the  ground was 
frozen t o  a g rea t  depth through t h e  month of January, on sunny days enough thawing ap- 
parent ly  occurred along the  southwest edge of the  bed f o r  seedlings with roots  i n  t h i s  
thawed s o i l  t o  absorb some water. Damage w a s  h ighes t  f o r  the  s i x t h  row, which is  about 
mid-way between zones of thawing (see Figure 1). 

Figure 1 .  Shallow zones o f  thawed soil  a long  t h e  southwest  edges  of t h e  seedbeds  



Comparing the  West and Far West Nurseries, damage was s imi la r  i n  rows one through 
f ive ,  bu t  damage i n  the Far West was  g rea te r  i n  rows s ix  through eight .  This diffe-  
rence may be explained by t h e  f a c t  t h a t  the  seedbeds i n  the  West Nursery a r e  or iented  
c lose r  t o  north and south than the  seedbeds i n  the Far West (133' compared t o  1 1 7 ~ ) ,  
which would r e s u l t  i n  wider zones of thawed s o i l  i n  t h e  West Nursery. 

Desiccation during t h e  lohg period of t i m e  when the  ground was frozen seems t o  have 
been the  major cause of damage, A second f a c t o r  t h a t  may have contributed t o  the  great-  
er damage along the  nor theas t  Bide of the  seedbed is  exposure t o  cold nor ther ly  winds, 
whikh were unusually severe during January. There a r e  two reasons why t h i s  was probably 
a less important factor:  

1. I f  t h i s  were the  most important f a c t o r ,  the  damage would have been great- 
est i n  row e igh t ,  the outside row on the  nor theas t  s ide .  This was  no t  the  
case, however, e spec ia l ly  i n  t h e  West Nursery. 

2. Considerable damage oacurred t o  small seedlings i n  the  middle of the  seed- 
bed t h a t  were below the general  canopy l e v e l  of the  seedbed, and were there- 
f o r e  w e l l  protected from t h e  wind. 

Seedbed Density 

Densit ies  f o r  the  55 sample p l o t s  ranged from 18 t o  52 seedlings per  square foo t  
and damage tended t o  increase  as seedbed density increased. A l i n e a r  regression explain- 
ed 14 percent of the  v a r i a t i o n  i n  seedling damage and was s i g n i f i c a n t  a t  the  . O 1  level .  
Estimates from t h i s  regression ranged from 11 percent  of the  seedlings damaged a t  18 seed- 
l i n g s  per  square foo t  t o  25 perkent damaged a t  52 seedlings per square foot .  

Of the  55 seedbeds sampled, 40 had been top clipped ( to  an average height of seven 
inches i n  mid-September) And 15 had not .  Damage was s l i g h t l y  l e s s  i n  the  clipped beds, 
17.9 percent i n  the clipped and 20.5 percent  i n  the unclipped, bu t  the  d i f ference  was not  
s t a t i s t i c a l l y  s ign i f i can t .  

Top Length 

Top lengths were measured on 13 of t h e  sample p l o t s  i n  unclipped seedbeds. Average 
top length ranged from s i x  t o  t en  inches on these 13 p lo t s .  A s  average top length in- 
creased, damage tended t o  increase. A l i n e a r  regression explained 38 percent of the  var- 
i a t i o n  i n  seedling damage and was s i g n i f i c a n t  a t  the  .05 level .  Estimates from t h i s  re- 
gression ranged from 10 percent of the  seedlings damaged a t  a s i x  inch top length t o  34 
percent damaged a t  a ten  inch top length. 

DISCUSSION 

It is i n t e r e s t i n g  t o  speculate whether i r r i g a t i o n  during the  time when the  ground 
was frozen might have reduced damage. Repeated thawing and freezing tended t o  dry the  
s o i l  along the southwest edges of the seedbeds. I r r i g a t i o n  might have permitted roots  
i n  these shallow zones of thawed s o i l  t o  take up more water, and perhaps reduce damage. 
However, t o  do the i r r i g a t i n g  and completely d ra in  the  l i n e s  during days when the  temp- 

C era tu re  was above freezing may not  have been possible.  

It is a l s o  i n t e r e s t i n g  t o  speculate whether damage would have been l e s s  had the 



seedbeds been oriented north and south. Such a change i n  orientation would increase the 
width of the zone of thawing between seedbeds, and perhaps even result  i n  some thawing 
between rows in  the middle of the seedbed. 


