
occasional report  5 0 
PWPmT9 OF 
BAVD SOUTH 

Changes in Loblo~ly Pine 
~ ~ e e d  ling Dry Weight and 
Top - to root Ratio 
between October and March 



Changes i n  Loblolly Pine Seedling Dry  Weight 
and Top t o  Root Ratio Between 

October and March 

J .  W .  Garner and T .  A.  Dierauf 

ABSTRACT 

Lob l s l ly  p ine  seed l ings  were l i f t e d  from nursery  beds a t  monthly i n t e r v a l s  
from October 1, 1973 t o  March 1, 1974. They were allowed t o  thoroughly a i r  
dry be fo re  weighing. 

Average roo t  weight almost t r i p l e d  between October 1 and March 1. Average 
top  weight increased  by about one-half during October, and leve led  off a f t e r  
November 1, As a r e s u l t ,  top t o  r o o t  r a t i o s  s t e a d i l y  decreased (improved) 
from 5.5 t o  2 .8  between October 1 and March 1. 

C 
Procedure 

Seedlings were l i f t e d  from 11 di f ferent  locations i n  the nursery on the 
f i r s t  d a y  o f  each month from October 1 ,  1973 t o  March I ,  1974. On each date, 
a 6-inch wide sample across the bed was l i f t e d  at  each o f  the 11 locations. 
Undersize seedlings ( less  than 2*/32 inch root collar diameter) were removed 
from each sample. Each sample was washed, t ied i n  a bundle, and hung from the 
ceiling i n  a storage building t o  a i r  d r y .  The number o f  seedlings i n  the var- 
ious samples ranged from 38 t o  97. 

In the f a l l  o f  1974, a f t e r  the seedlings were completely air  d r y ,  the seed- 
lings were weighed. The total weight o f  the seedlings i n  each sample was 
obtained. Then each seedling was cut at  the root collar and only the roots 
were weighed. The weight o f  the tops was obtained by subtraction. The average 
seedling root weight and top weight were calculated for each sample, and these 
average weights were used t o  calculate the top t o  root rat io for each sample. 



R e s u l t s  

R e s u l t s  a r e  shown i n  T a b l e  I and F igure  I . ~  Mean root w e i g h t  s t e a d i l y  
i n c r e a s e d  from .28 grams o n  October 1 t o  .81 grams on March 1 ,  a l m o s t  a 
t h r e e f o l d  i n c r e a s e .  Mean t o p  w e i g h t  i n c r e a s e d  abou t  one -ha l f  d u r i n g  Oc tober ,  
from 1.53 grams t o  2.37 grams, t h e n  more or less l e v e l e d  o f f  f o r  the rest o f  
the season.  R a t i o s  o f  mean t o p  w e i g h t  t o  mean root w e i g h t  s t e a d i l y  d e c r e a s e d ,  
from 5.5 on October 1 t o  2.8 o n  March 1. 

Tab le  I .  Mean Top and Root W e i g h t s  i n  Grams, and Mean Top/Root R a t i o s  

L i f t i n g  Mean Weight  i n  Grams Mean R a t i o s ,  
Date Tops R o o t s  ~ o p s / ~ o o  t s  

October 1 1.53 c .28 e 5.49 d 

November 1 2.37 a b  .47 d 5.06 c 

December 1 2.23 b .55 c 4.05 b 

Jan uary 1 2.53 a .66 b 3.84 b 

February 1 2.13 b .71 b 3.02 a 

March 1 2.22 b .81 a 2.76 a 

Discuss ion  

Root s y s t e m s  con t inued  t o  i n c r e a s e  i n  w e i g h t  throughou t  the f a l l  and winter. 
Volumes were not measured,  so it i s  not known how much o f  the w e i g h t  g a i n  was 
due to an  i n c r e a s e  i n  the s i ze  o f  root s y s t e m s  ( e i t h e r  new roots or growth i n  
l e n g t h  and d iameter  o f  roots p r e s e n t  on Oc tober  1)  and how much t o  an i n c r e a s e  
i n  d e n s i t y .  When the s e e d l i n g s  were  weighed,  however, t h e  root s y s t e m s  d i d  n o t  
appear t o  be l a r g e r  on March 1 l i f t e d  t h a n  Oc tober  1 l i f t e d  s e e d l i n g s .  Xhis 
would s u g g e s t  t h a t  most  o f  the w e i g h t  i n c r e a s e  was due t o  an i n c r e a s e  i n  root 
d e n s i t y ,  r e s u l t i n g  from s t o r a g e  o f  carbohydra tes  i n  t h e  roots. 

Ana lyses  o f  v a r i a n c e  were performed on mean t o p  w e i g h t s ,  mean root w e i g h t s ,  
and the r a t i o s  o f  mean t o p  w e i g h t  t o  mean root w e i g h t  f o r  t h e  66 l o t s  o f  
s e e d l i n g s  ( 6  l i f t i n g  d a t e s  x 11 sample  l o c a t i o n s ) .  Duncan's New M u l t i p l e  
Range T e s t  was used t o  t e s t  d i f f e r e n c e s  be tween  l i f t i n g  d a t e s .  I n  T a b l e  I ,  
means n o t  fo l lowed b y  the same le t ter  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  a t  the .O1 
level o f  s i g n i f i c a n c e .  
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