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ABSTRACT 

Potassium was appl ied  i n  mid-September of 1976 
and 1978 i n  a n  i n d u c e  e a r l i e r  dormancy of  l o b l o l l y  
p i n e  of  dormancy was t h e  c a p a c i t y  of  

f o r  two weeks. Seedl ings were 
December 1. I n  b o t h  y e a r s ,  

e f f e c t  on s u r v i v a l  o f  
s t o r e d  two weeks b e f o r e  

p lan t ing .  

INTRODUCTION I 
L o b l o l l y  p i n e  s e e d l i n g  do n o t  become f u l l y  do rman t  a t  o u r  New Kent  

Nurse ry  u n t i l  December 1, a r l i e r  t e s t s  showed t h a t  s e e d l i n g s  l i f t e d  i n  
October and November mi@k r v i v e  w e l l  when p lan ted  w i t h i n  a  day o r  two of 
l i f t i n g ,  b u t  c o u l d  n o t  be r e d  s a t i s f a c t o r i l y  f o r  even  two weeks i n  c o l d  
s t o r a g e .  We c o u l d  exterldl p l a n t i n g  s e a s o n  i f  l i f t i n g  c o u l d  s t a r t  b e f o r e  
December 1, b u t  t o  do s o  h a v e  t o  f i n d  some way t o  i n d u c e  e a r l i e r  
dormancy . 

It i s  genera l ly  be l ieved  t h a t  potassium f e r t i l i z e r  has  a  favorable  e f f e c t  
on s e e d l i n g  dormancy, 84d 1 t e  s e a s o n  a p p l i c a t i o n  o f  p o t a s h  i s  commonly 
prescribed. Our in te res t t  was i n  whether potash would cause dormancy t o  occur 
sooner .  We i n s t a l l e d  $ q u d i e s  i n  t h e  f a l l  o f  1976 and 1978 t o  t e s t  t h i s  
p o s s i b i l i t y .  . 
PROCEDURE 

We t e s t e d  r a t e s  0 4  0 ,  00 ,  and 200 pounds p e r  a c r e  o f  K20, a p p l y i n g  
s u f f i c i e n t  m u r i a t e  o f  (KC11 t o  a c h i e v e  t h e s e  r a t e s .  The m u r i a t e  o f  
potash, i n  so lu t ion ,  t o  t r ea tmen t  p l o t s  w i t h  a  water ing  can. The 
seedbeds a l ready  of about 100 pounds of K20 per  a c r e  i n  
mid-September Two d a t e s  o f  a p p l i c a t i o n  were  
tes ted :  were l i f t e d  on t h r e e  dates: 

s e p a r a t e  s eedbed  p l o t s  were  
t h e r e f o r e ,  a  t o t a l  o f  18 
K20 x  two a p p l i c a t i o n  da t e s  

l ong ,  s o  a  f u l l  seedbed  
these  18 t rea tment  p l o t s  

s e c t i o n s  of  t h e  n u r s e r y .  
t h e  mur ia te  of potash. 

The f a l l  o f  1976 V?S c o l d  i n  V i r g i n i a .  Average minimum 
t e m p e r a t u r e s  were  1.3, 4.9, l o w e r  t h a n  no rma l  i n  September ,  
October ,  and November, r e s p  Byrd A i r p o r t  Weather  S t a t i o n ,  



a b o u t  20 m i l e s  w e s t  o f  t h e  n u r s e r y ) .  I n  t h e  l a t t e r  h a l f  o f  
temperat ine f e l l  below fi~fiez'ng on e i g h t  days. a t  Byrd 
the  temperature f e l l  b e l ~ r  f  eezing on a l l  bu t  n ine  days, 
below 20 degrees. We f e l t  t h  t t h e  October 15 a p p l i c a t i o n  
l i t t l e  t ime  t o  a f f e c t  dorqanc , and decided t o  drop i t  from t h e  study. i 

On November 1, when l i f t i n g  was made, seedl ings  were s  
t o  t a k e  on t h e  w i n t e r ,  however ,  t h e r e  
d i f f e r ences  and s e e d l i n g s  r e c e i v i n g  KC1.  

p lan ted  i n  t h e  f i e l d  t h a t  
November 16. I 

The second l i f t i n g  made on t h e  morning  o f  November 16. 
c o l o r a t i o n  was more b u t  t h e r e  w e r e  s t i l l  no  
between K C 1  s eed l ings  were p lan ted  t h e  same 
some were ge u n t i l  December 1. 

I 

The f i n a l  l i f t i n g  wliuq m on December 1 i n  t h e  af ternoon,  p l a n t i  
n e x t  a f t e r n o o n .  We had  I E ~ ,  and p l a n t  i n  t h e  a f t e r n o o n  b e c a u s e  t h  
was froeen i n  t h e  e r e  were s t i l l  no v i s i b l e  d i f f e r ences  b 
K C 1  t rea tments ;  f o l i a g e  cio uniform over a l l  p lo ts .  Some seedl ing  
placed i n  cold s to rage  

square f e e t )  was l i f t e d  
seedbed p lo t .  Seedbed ranged from 32 t o  62 
i n  t h e  27 samples ,  44. Equa l  
seedbed sample were 
t h e  

t h r e e  randomized blocks. 
I 

Tempera tu re s  w e r e  8 a i  be low n o r m a l  i n  December, and J a n u a r y  w s  t h e  
co ldes t  on record. Averagis t e  pe ra tu re s  f o r  January were 11.5 and 13.6 d grees  
be low n ~ r m a l  a t  t h e  two r l e a t  e r  s t a t i o n s  c l o s e s t  t o  t h e  o u t p l a n t i n g .  As i f  
t h e  cold weather wasn't e ou , t h e  per iod  of January through Septemb r was 
unusually dry - t he  two $I a t  e r  s t a t i o n s  had d e f i c i t s  of 8.64 and 11.98 'nches 
f o r  t h e  n i n e  month pe r iod1  T e s e  d e f i c i t s  amounted t o  26 and 38 p e r c  n t  of 
no rma l  r a i n f a l l .  Consi ldkri  g  t h e  c o l d  t e m p e r a t u r e s  and low p r e c i p i  a t ion ,  
t h i s  was t h e  w o r s t  s eaddn  o r  p l a n t i n g  i n  many y e a r s ,  and s u r v i v  1 was 
s e v e r e l y  a f fec ted .  . i i I 

1978 Study 
I 

We t e s t e d  r a t e s  200 pounds p e r  a c r e  o f  K20, u s i n g  two s o  
K C 1  and K2S04, t o  g ive  t rea tments .  The KC1 was again appl ied  
water ing  can and t h e  a  s a l t  shaker. K20 was only appl ied 
on t h e  a f te rnoon of and was i r r i g a t e d  i n  t h e  next  
s eedbeds  used  i n  had  a b o u t  30 pounds o f  K20 p e r  
time . 

I 
,, 



Separate  r e  i n s t a l l e d  f o r  t h e  same t h r e e  l i f t i n g  da tes  
used i n  t he  e r  1,  November 15, and December 1. There were 

t h r e e  ~~0 t r e a t m e n t s  x t h r e e  l i f t i n g  
long, so  a f u l l  seedbed r e p l i c a t i o n  was 

27 f e e t  long. Three these  n ine  t rea tments  were i n s t a l l e d ,  i n  
s epa ra t e  seedbeds i n  s e c t i o n s  of t h e  nursery. 

September  and 1978 w e r e  u n u s u a l l y  dry.  We dropped  t h e  
November 1 l i f t i n g  s o i l  was t o o  d r y  t o  p l a n t  on t h e  Buckingham- 
Appomattox S t a t e  and December had above normal r a i n f a l l ,  and 
r a i n f a l l  was The w i n t e r  o f  1978-79 was c o l d e r  t han  
no rma l ,  b u t  w i n t e r  of 1976-77. O v e r a l l ,  w e a t h e r  

1976 study. 
condi t ions  f o r  s u r v i v a l  f o r  t he  1978 s tudy than the  

The f i r s t  l i f t i n g  was ovember 16 and t h e  immediate p l an t ing  was done 
t h e  n e x t  day. The second and p l a n t i n g  was done on December 1. On 
each l i f t i n g  da t e  some placed i n  cold s to rage  f o r  p l an t ing  two 
weeks l a t e r .  As i n  v i s i b l e  d i f f e r ences  between seedl ings  
t r e a t e d  and n o t  f e r t i l i z e r .  The same p r o c e d u r e  was 
used  a s  i n  t h e  i n c h  wide  sample  f rom t h e  c e n t e r  of 
each see~dbed from 34 t o  58 seedl ings  per  square 
f o o t  i n  t h e  t rea tments  x two l i f t i n g  dates  

f rom e a c h  seedbed  sample  were  s e l e c t e d  f o r  
p l an t ing  on t h e  S t a t e  Fores t ,  on a well-drained, upland 
s i t e .  There  p o t a s s i u m  t r e a t m e n t s  x two l i f t i n g  
d a t e s  x two weeks).  A 20 s e e d l i n g  row o f  each  
t rea tment  was blocks. 

RESULTS 
I I 

1976 Study I 

Survival  was t a l l i e d  and 
seasons i n  t h e  f i e l d .  Re9 I t s  

O v e r a l l  s u r v i v a l  low,  a v e r a g i n g  40 p e r c e n t   able 1 and 
Figure 1). Some of t h e  survived t h e  f i r s t  season i n  t he  f i e l d  
were  s t i l l  s o  weak w e r e  f r o s t  heaved  d u r i n g  t h e  second 
w i n t e r  ( ~ a n u a r y ,  o f  1978 w e r e  u n u s u a l l y  co ld ) .  Most 
s e e d l i n g s  t h a t  however ,  were  s t i l l  a l i v e  a f t e r  
t h r e e  seasons; one percentage po in t  between 
the  end of the  

seed l ing  he igh t s  measured a n n u a l l y  through th ree  
a f t e r  t h e  t h i r d  season a r e  presented. 



Table 1. Average i v a l  by L i f t ing  Date and K20 Rates For 
1 / anted Immediately and Stored Two Weeks- 

Lifted Stored Means 

Overall Means 47 34 40 

Appl i ca t i on  of K C 1  15 had t h e  r e v e r s e  e f f e c t  of  what we 
expected. KC1 did not  of seedlings planteil the  same day they 
were l i f t e d  (o r  t h e  reduced s u r v i v a l  of s e e d l i n g s  s t o r e d  
two weeks. 

Seed l ings  were n o t  dormant and ready t o  be  s t o r e d  u n t i l  t h e  
December 1 l i f t i n g ,  a s  t h e  c a s e  i n  e a r l i e r  s t u d i e s  a t  t h e  New Kent 
Nursery. The b e t t e r  s t o r e d  than  immedia te ly  p l an t ed  s e e d l i n g s  
from t h e  December 1 perhaps  exp la ined  by weather  d i f f e r e n c e s .  
Weather f o r  the week planting was more favorable fo r  the 
December 15 than time temperatures were not  as  low 
( the  f i r s t  hal f  and there  was more ra in fa l l .  

Y s e e  l a s t  page of o r  r e s u l t s  of the  analys is  of variance. 

Ove ra l l  average heigb1; 
f e e t ,  which r e f l e c t s  t h e  $ r e s s  
a f t e r  p lan t ing .  Seedling($ th2.t r shor ter  than seedlings thaU had 

I 

I 

Z / A ~  a n a l y s i s  of c e  was performed on mean s e e d l i n g  h e i g h t s ,  and 
none of t h e  e f f e c t s  o r  i n t e r a c t i o n s  were s t a t i s t i c a l l y  i, 

s ignif icant .  

a k t e r  t h r e e  seasons  i n  t h e  f i e l d  was on ly  3.2 
t h e  s e e d l i n g s  endured du r ing  t h e  f i r s t  yea r  
had been s t o r e d  two wee s  averaged .2 f e e t  

2r been planted immediately- 
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Figure 1. Average survival by bifting date and K20 treatment. Clear bars 
are for seedling$ 
for seedlings s$o/red 

I 

planted immediately and cross-hatched bars are 
two weeks. 



1978 Study I 
O v e r a l l  s u r v i v a l  u s u a l l y  h i g h ,  a v e r a g i n g  94 p e r c e n t   able 2 and ,P 

t . 
F i g u r e  1). For  t t r e a t e d  w i t h  K C 1  o r  K2S04, s t o r e d  s e e d l i n g s  
survived a s  w e l l  l y  p lan ted  seedl ings ,  bu t  t rea tment  w i th  KC1 and 
K2S04 reduced seed l ings  s i g n i f i c a n t l y ,  

Table 2 .  Average Su$vi a 1  by L i f t i n g  Dates and Potash Trea t  n t  For 
Seedl ings t e d  Immediately and Stored Two Weeksx7 

L i f t e d  Not Stored Stored Means 

Overa l l  Meap4 

I 

DISCUSSION I 

95 93 94 

Seedl ings apparent lybecame 
y e a r  t h a n  normal .  Pe rhqps  
cont r ibu ted  t o  t h i s .  

O v e r a l l  a v e r a g e  heli h t  C w i t h  o n l y  s l i g h t  d i f f e r ~ e n c e s  
s t a t i s t i c a l l y  s i g n i f i c a n t +  

In  these  two s tudias , ,  appl ied  i n  mid-September had 
t h e  r e v e r s e  e f f e c t  of  we w e r e  o n l y  l o o k i n g  a t  one 
aspec t  of t he  poss ib l e  of potash: whether potash 
would cause seedl ings  t h e  f a l l .  These s tud ie s  
g i v e  no i n f o r m a t i o n  t o  s t o r e  a f t e r  t h e y  
normally become dormant. 

t. 

dormant, and capable of s to r ing ,  e a r l i e r  t h i s  
t h e  l a c k  o f  r a i n f a l l  i n  September  and October  

a f t e r  t h r e e  s e a o n s  i n  t h e  f i e l d  was 5.04 f e e t ,  
b e t w e e n  t r e a t m e n t s  a n d  n o n e  t h a t  w e r e  

g ~ e e  l a s t  page of tdpor  f o r  r e s u l t s  of t he  a n a l y s i s  of var iance  r 



Llsurvival percents rlera transformed to arc sih and two analyses of 
variance were performe , one for the entire study and the other just 
for the seedlings sCored two weeks: 4 

1976 STUDY 

Entire Study 

Source 

Rate of KC1 2 
Lifting Date 2 
Starage 1 
Rate x Lifting 4 
Rate x Storage 2 
Lifting x Storage 
R x L x S  4 
Blocks 2 
Error 34 

Stored Trees Only 

Source - 4.f. 

Rate of KC1 2 
Lifting Date 2 

cj 

Rate x Lifting 4 
Blocks 2 
Error L 6 

Mean Square - F Probability 

1978 STUDY 

Entire Study 

Source - 
K20 
Lifting Date 
S toragle 
K20 x Lifting 
K20 x Storage 
Lifting x Storage 
K x L x S  
Blocks 
Error 

Mean Square Probability 

1 Mean Square F - Probability 

Stored Trees Only 

Source d+ 

K20 2 
Lifting Date 1 
K20 x iifting 

- 

Blocks 
0 
3 

Error 13 

Mean Square - F Probability 


