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ABSTRACT 

INTRODUCTION 

L o b l o l l y  p ine  seed s w n  
surv ived b e t t e r  than t h a t  sown 
Surv iva l  f o r  l o b l o l l y  seed a t  
percent  a f t e r  58 days i n  I984 
I n  comparison, s u r v i v a l  f o r  
i nch  was 33.2 and 47.8 pepcent 
respec t i ve l y  i n  1985. Speed 

a t  a  depth of 1/4 t o  3/4 inches germinated and 
on t h e  s o i l  sur face o r  a t  a  depth o f  one inch. 

depths o f  1/4 t o  3/4 inches was 68.5 t o  77.2 
and 80.2 t o  84.8 percent  a f t e r  34 days i n  1985. 

l o b l o l l y  seed on the  surface and a t  a  depth o f  one 
r e s p e c t i v e l y  i n  1984 and 14.2 and 71.0 percent  

of germinat ion was i n v e r s e l y  co r re la ted  w i t h  

This  study compared f i v e  epths o f  sowing (0, 1/4, 1/2, 3/4, and 1 inch )  
f o r  l o b l o l l y  p ine  seed du r ing  wo consecut ive sp r ing  sowing seasons. The 
study was conducted a t  t he  New Kent nursery i n  t he  coasta l  p l a i n  o f  V i r g i n i a .  

depth of sowing; seed sown deeper germinated more s lowly.  

The depth a t  which seed i s  
nursery personnel, and i s  a  
seed l ing  growth. The opt imal  
p r o t e c t i o n  of t h e  r a d i c l e  f rom 
these requirements are  met, t he  
b e t t e r  s u r v i v a l  and growth w i l l  
w i l l  expend more energy i n  
weaker . 

PROCEDURES I 

sown i n  t h e  nursery can be c o n t r o l l e d  by 
f a z t o r  which a f f e c t s  subsequent s tock ing  and 

depth i s  j u s t  deep enough f o r  good anchorage and 
extreme heat  and desiccat ion.  Provided t h a t  
more q u i c k l y  t he  seed l ing  can emerge, t he  
be. When seed i s  sown too  deeply, seedl ings 

emerging from the  s o i l  and w i l l  consequently be 

The s o i l s  a t  the  New Kent nursery are  excessively  w e l l  dra ined sands t o  
loamy sands, w i t h  sand cootent  averaging around 90 percent.  Because the  s o i l  
was loose and d ry  when the  s t u  i e s  were i n s t a l l e d ,  t he  seed was sown i n  
furrows made by hand t o  w l t h i n  1/16 t o  1/8 inches o f  the  des i red  depth. The 
study was i n s t a l  l e d  on May 1 i I 1984 and on Apr i  1  25 i n  1985. 

Both s tud ies  were cotlmposed 
seedbeds, w ide l y  sca t te red  a ro lnd  

o f  f o u r  r e p l i c a t i o n s ,  loca ted  i n  d i f f e r e n t  
the  nursery. Each r e p l i c a t i o n  inc luded f i v e  

adjacent  p l o t s ,  w i t h  the  fSve owing depths randomly assigned. I n  t h e  center  
of each p l o t ,  f o u r  one-foot l o  g  furrows were made a t  t he  desi red depth, each 
rece i v ing  25 c a r e f u l  l y  spdced eed. The seed f o r  the  0- inch treatment was 
pressed i n t o  the  s o i l  sur face 
t o  the  appropr ia te  depth. A l l  
seeding t o  s imulate normal ope 

and t h e  o ther  treatments were covered w i t h  s o i l  
t reatments were watered by hand fo l low ing 

*a t i ona l  i r r i g a t i o n .  



The 1984 study experqence severe winds j u s t  three days a f t e r  sowin . 
Both the 0 and 1/4-inch tvsatm n t s  showed exposed o r  scattered seed, whi ! h was 
replaced as we l l  as possible. The depths of s o i l  over the other treatments 

3 
could also have been changed. 

Germination was t a l l i ~ e d  p r i o d i c a l l y ,  inc lud ing a cumulative t a l l y  of 
mor ta l i ty .  I n  1984, t a l l i l c s  c nt inued u n t i l  58 days a f t e r  sowing, although 
l i t t l e  s i g n i f i c a n t  change occu red i n  the l a s t  several weeks. I n  1985, 
t a l l i e s  were only continudid un il 34 days a f t e r  sowing, when gemina t ion  was 
essen t ia l l y  complete. Tha he i  h t s  o f  the  surv iv ing l o b l o l l y  seedlings were 
measured p r i o r  t o  l i f t i n g ,  i n  

RESULTS AND DISCUSSION 

Table 1. Percent su rv i va l  and o r t a l i t y  f o r  1984 and 1985 depth of sowing 
studies, average o f  rep1 ica t ions.  

Survival percents i n  1984 
sowing depths, w i t h  the 3/'4-inc:h 
Figures 1 and 2). The o ther  
ent  both from the two best  depths 
was by f a r  the poorest i n  bb th  
percent surv iva l  s revealed s ig r  
p = .00003 and, i n  1985, p * 
fol lowed by the same letteilr a re  
Mu l t i p l e  Range Test. 

and 1985 were highest  for  the 1/2 and 1/4-inch 
depth on ly  s l i g h t l y  lower (Table 1 and 

depths, 0 and 1 inch, were s i g n i f i c a n t l y  d i f f e r -  
and from each other. The surface sowing 

studies. An analysis of variance on arc s ine 
if i c a n t  differences among treatments ( i n  1984, 

.C00000009). Surv ival  percents i n  Table 1 not  
d i f f e r e n t  a t  the .05 leve l ,  us ing ~ u n c a n F ~ e w  

Depth (inches) 

0 

1/4 

1/2 

3/ 4 

1 
L 

58 days) 

.Mo r ta l i t y  . Total  

47.8 

79.0 

79.8 

75.0 

56.5 

1984 (a f te r  

Surv ival  

1985 (a f te r  34 days) 

Survival Mortal i t y  Total  

33 .2~  

74.5a 

77.2a 

68.5a 

47.8b 

14.5 

4.5 

2.5 

6.5 

8.8 

30.2 

86.8 

813.2 

86.0 

79.5 

1 4 . 2 ~  

83.8a 

84.8a 

80.2ab 

71.0b 

16.0 

3.0 

3.5 

5.8 

8.5 



Figure 1 .  / Survival of 1384 depth 
/ of sowinq study. 
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Figure 2. Survival of 1985 depth 
of sowing study. 

100 



The 0- inch depth d e f i n i t  l y  e x h i b i t e d  the  lowest t o t a l  germinat ion, 
although t h i s  f i g u r e  i s  p~roba l y  underestimated. Many times, a seed on the  
surface w i l l  produce a ra ld ic l  which f a i l s  t o  make contac t  w i t h  the  s o i l .  
This r a d i c l e  w i l l  o f t e n  slhriv 1 up from heat  and l a c k  o f  moisture and w i l l  
have disappeared by the  naxt  ount. i 

Overal l  germinat ion f o r  
ranged from 75 t o  88 percent  
Therefore, the seed was a f  a t  
depth d i d  no t  germinate t lhis 
w i t h  deep sowing. Seedli'ngs 
t ime o f  l i f t i n g .  A deeplly-sown 
simply reaching the  s o i l  su r f t ce ,  
by the  tJme o f  emergence. 

Tota l  germinat ion and su are  p l o t t e d  f o r  each depth i n  each year  i n  
Figures 3 through 12. These show t h a t  speed o f  germinat ion i s  
i nve rse l y  co r re la ted  w i t h  dep sowing. Percent m o r t a l i t y  a l s o  r e l a t e s  t o  
depth o f  sowing. The sur face experienced m o r t a l i t y  o f  a t  l e a s t  14.5 
percent i n  1984 and 16.0 pcrc 1985. M o r t a l i t y  was lowest  a t  the  1/4 and 
1/2- inch depths and increased 3/4 and 1- inch depths. 

I n  conclusion, and subsequent s tock ing  o f  lob101 l y  
seedl ings on the coasta l  p l a i n  would be improved by 
sowing a t  depths general, remembering t h a t  the seed 
pressed i n t o  the aiming f o r  a s l i g h t l y  deeper 
depth would be Q 

.:he l o b l o l l y  seedlots used i n  the  two studies 
a t  the  opt imal  depths (1/4 t o  3/4 inches). l /  

l e a s t  average v i a b i  1 i ty.  I n  1984, t he  1- inch 
9 

we1 1 , r e f l e c t i n g  a general weakness associated 
"rom t h i s  depth were a l s o  the sho r tes t  a t  t he  

seed l ing  expends more of i t s  i n i t i a l  reserves 
and needles are  o f t e n  t w i s t e d  and c h l o r o t i c  

1/ I n  both years, t he  seeldlot 
commercial seed. 
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used was a m ix tu re  o f  2/3 seed orchard and 1/3 
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Figure 5. T 

l o o  F- 
tal germination and survival 
'2-inch depth ,  1984 study. 
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Figure 9. Total germination and survival 
for 1/4-inch depth, 1985 study. 

100 I + Survival 

I 1 I --El-- Total 

-. 

Days from sowing 

+ Survival 



+ Survival 

5 15 20 25 30 

Days from sowing 


