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EFFECT OF TRANSPLANTING TOBACCO SEEDLINGS IN PEAT POTS 

ON PLANT VIGOR AND ON SUSCEPTIBILITY TO THIELAVIOPSIS ROOT ROT’ 

S.K. Gayed 

Abstract 

Seedlings of tobacco (Nicotiana thbacum cv. Hicks Broadleaf)  grown i n  
s t e a m- s t e r i l i z e d  so i l  w e r e  t r a n s p l a n t e d  d i r e c t l y  from t h e  seedbed or i n  
p e a t  p o t s  i n t o  a poor ly  drained f i e l d  of  Granby sandy loam t h a t  w a s  h e a v i l y  
i n f e s t e d  with Thie lav iops i s  bas ico la .  Transp lan t ing  shock caused a marked 
delay i n  growth of t r a n s p l a n t s  from t h e  seedbed as compared with t h o s e  i n  
p e a t  p o t s ;  f o u r  weeks a f t e r  t r a n s p l a n t i n g  v igor  w a s  c o r r e l a t e d  with si2e of 
pot .  However, a t  harves t  t h e r e  were no d i f f e r e n c e s  among t rea tments  i n  
y l e l d  or q u a l i t y  of tobacco o r  i n  damage from black root ro t ,  i n d i c a t i n g  
t h a t  r e s i s t a n c e  t o  t h e  d i s e a s e  w a s  n o t  in f luenced  by t h e  r e l a t i v e  v i g o r  o f  
the s e e d l i n g s  during t h e  a c t i v e  phase of i n f e c t i o n .  

Introduction 

Black r o o t  r o t  of tobacco caused by t h e  
so i l- borne  f a c u l t a t i v e  p a r a s i t e  Thie lav iops i s  
b a s i c o l a  (Berk. and B r . )  Fer r .  is  a major 
d i s e a s e  of f lue- cured tobacco i n  Ontario. 
Black n e c r o t i c  l e s i o n s  are formed on r o o t s  of 
i n f e c t e d  p l a n t s  and under severe condi t ions  
the  p l a n t s  a r e  s t u n t e d  r e s u l t i n g  i n  a 
reduc t ion  of y i e l d  and q u a l i t y .  The d i sease  
is usua l ly  most severe  i n  r e l a t i v e l y  f ine-  
t e x t u r e d  soi ls  under poorly d ra ined  
condit ions.  

Tobacco i s  commonly grown from seed i n  a 
2-inch deep bed of s t e a m- s t e r i l i z e d  muck s o i l  
over  coarse sand i n  an unheated greenhouse 
f o r  6-8 weeks p r i o r  t o  t r a n s p l a n t i n g  t o  t h e  
f i e l d .  Transp lan ts  always s u f f e r  from shock 
due t o  root i n j u r y  and t o  t h e  sudden change 
o f  environment, r e s u l t i n g  i n  a growth l a g  

t r a n s p l a n t i n g  tobacco s e e d l i n g s  i n  p e a t  p o t  
e l i m i n a t e s  r o o t  i n j u r y  and decreases  the  
s e v e r i t y  of t r a n s p l a n t i n g  shock, it w a s  
thought t h a t  v igorous ly  growing tobacco 
p l a n t s  set o u t  i n  p e a t  p o t s  might resist 
i n f e c t i o n  wi th  black r o o t  r o t .  

which lasts  f o r  several days. AS 

The a i m  of t h e  experiments repor ted  here  
w a s  t o  compare t h e  subsequent v igor  and 
s u s c e p t i b i l i t y  of seedbed and p e a t  p o t  
s e e d l i n g s  t r a n s p l a n t e d  t o  a f i e l d  h igh ly  
i n f e s t e d  with black root r o t .  

Materials and methods 

Experiments w e r e  c a r r i e d  o u t  i n  1966  and 
1967 i n  Granby sandy loam s o i l  i n  a poorly 
d ra ined  f i e l d  i n  which tobacco had been grown 
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f o r  more than  13 consecut ive years .  The s o i l  
and c u l t u r a l  condi t ions  favored a hiqh 
inoculum 
r o o t  i n f e c t i o n .  

p o t e n t i a l  of 2. b a s i c o l a  and seve;e 

I n  both y e a r s ,  tobacc:o (Nico t iana  tabacum 
L. cv. Hicks Broadleaf)  s e e d l i n g s  were- 
f o r  4 weeks i n  seedbeds before  t r a n s p l a n t i n g  
t o  p e a t  po ts .  Three weeks l a te r ,  p o t t e d  and 
seedbed s e e d l i n g s  of t h e  same age were 
t r a n s p l a n t e d  t o  t h e  f i e l d .  S team- ste r i l i zed  
muck w a s  used as a growth medium i n  both t h e  
seedbeds and t h e  p e a t  po ts .  The experiment 
i n  1966 w a s  comprised of  t w o  u n r e p l i c a t e d  
t rea tments ,  each c o n s i s t i n g  of t h r e e  rows 42 
inches  a p a r t  wi th  approximately 20 p l a n t s  
spaced 2 4  inches  a p a r t  i n  each row.  These 
p l o t s  received seedbed s e e d l i n g s  and 
s e e d l i n g s  r a i s e d  i n  1.75 inch  p e a t  pots .  The 
experiment i n  1967  w a s  comprised of four  
t rea tments  i n  t r ip1 ica t . e  wi th  p l a n t s  spaced 
18 inches  a p a r t  i n  rows 42 inches a p a r t .  The 
t rea tments  cons i s ted  of s e e d l i n g s  r a i s e d  i n  
a seedbed or i n  1.75, 2.25 o r  3 inch p e a t  
po ts .  The s i z e  of t h e s e  p e a t  p o t s  r e p r e s e n t s  
a volume of 1:2:4 r e s p e c t i v e l y .  Transp lan ts  
w e r e  set  i n  t h e  f i e l d  dur ing  e a r l y  June i n  
both years .  Transplants  from t h e  seedbed and 
t h o s e  i n  1.75 inch p o t s  w e r e  s i m i l a r  i n  s i z e  
and were s l i g h t l y  s m a l l e r  than t h o s e  i n  t h e  
l a r g e r  p e a t  po ts .  

Re la t ive  growth i n  t h e  f i e l d  w a s  r a t e d  4 ,  
6 ,  and 8 weeks a f t e r  t r a n s p l a n t i n g  i n  1966 
and 4 weeks a f t e r  t r a n s p l a n t i n g  i n  1967 using 
a scale of 1 t o  10, where 10 r e p r e s e n t s  b e s t  
growth. The he igh t  of aer ial  growth 4 weeks 
a f t e r  t r a n s p l a n t i n g  was measured only i n  
1967. Nine weeks a f t e r  t . ransplant ing,  l e a v e s  
a t  t h e  lower-most s t e m  p o s i t i o n s  s t a r t e d  t o  
r i p e n  and were harves ted  and flue- cured. In  
t h e  succeeding 4 weeks the  remaining l e a v e s  
w e r e  s i m i l a r l y  harves ted  and cured. The 
cured leaves  w e r e  weighed t o  determine y i e l d  
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i n  l b  p e r  acre and were graded (Ontario Farm 
Products  Grades and S c a l e  A c t )  t o  determine 
t h e  grade index i n  c e n t s  p e r  Ib. 

On completion of h a r v e s t  t h e  f o u r t h ,  
seven th ,  t e n t h ,  and s i x t e e n t h  p l a n t s  i n  each 
r o w  were dug from t h e  s o i l ,  and the  roots 
w e r e  thorought ly  washed and r a t e d  f o r  d i s e a s e  
l e s i o n s  using a s c a l e  of 0.5, with 0 
r e p r e s e n t i n g  no  l e s i o n s  and 5 ,  complete 
covering of t h e  roo t  wi th  l e s i o n s .  

Results and discussion 

I 

In  t h e  1966 experiment ,  t h e  growth rate 
o f  tobacco p l a n t s  r a i s e d  from s e e d l i n g s  
t r a n s p l a n t e d  i n  1.75 inch  p e a t  p o t s  w a s  
g r e a t e r  than  t h a t  of t r a n s p l a n t s  from t h e  
seedbed. The d i f f e r e n c e  i n  v igor  w a s  
pronounced 4-6 weeks  a f t e r  t r a n s p l a n t i n g  bu t  
g r a d u a l l y  decreased as the p l a n t s  advanced 
towards matur i ty  (Fig.  1 ) .  A t  t h e  end of t h e  
season,  t h e  r o o t  l e s i o n  r a t i n g s  of p l a n t s  
o r i g i n a t i n g  from t h e  seedbed and from p e a t  
pot:. t r a n s p l a n t s  were s i m i l a r  and averaged 2 .7  
on t h e  0-5 s c a l e .  

In  t h e  1 9 6 7  experiment, t h e  growth of 
tobacco p l a n t s  t r a n s p l a n t e d  i n  p e a t  p o t s  w a s  
s i g n i f i c a n t l y  g r e a t e r  4 weeks a f t e r  
t r a n s p l a n t i n g  than t h e  growth of those  from 
the seedbed (Table 1 ) .  A t  t h i s  time p l a n t  
v igor  w a s  g r e a t e r  i n  t h e  l a r g e r  p e a t  p o t s  and 
w a s  almost t w i c e  t h a t  of p l a n t s  t r a n s p l a n t e d  
from t h e  seedbed. A t  h a r v e s t ,  however, t h e r e  
w e r e  no d i f f e r e n c e s  i n  the  s i z e  of tobacco 
p l a n t s  i n  any of t h e  p l o t s .  S i m i l a r l y ,  t h e r e  
w e r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  y i e l d  or 
q u a l i t y  among t h e  t rea tments .  This d i s p a r i t y  
i n  t h e  r e l a t i v e  growth of tobacco p l a n t s  
e a x l y  i n  t h e  season and a t  harves t  i n d i c a t e s  
that t h e  stresses t o  which seedbed 
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Figure 1. Rating of re la t ive  growth of tobacco plants in the f ie ld  4, 6, 
and 8 weeks after tronsplantlng direct ly from the seedbed or in 1.75 inch 
peat pots, 1966 data. Stand ra t ing 10 =best growth. 

t r a n s p l a n t s  had been sub jec ted  and which were 
respons ib le  f o r  a growth l a g  f o r  s e v e r a l  days 
i n  t h e  f i e l d  delayed t h e  matur i ty  of seedbed 
t r a n s p l a n t s .  Therefore,  t h e  p l a n t s  from t h e  
seedbed were s t i l l  i n  t h e  a c t i v e  growth phase 
while  p e a t  po t  t r a n s p l a n t s  w e r e  approaching 
maturi ty .  A l s o  t h e r e  w e r e  no s i g n i f i c a n t  
d i f f e r e n c e s  among t h e  t rea tments  i n  t h e  
d i s e a s e  l e s i o n  r a t i n g s ,  which i n  1 9 6 7  
averaged 3.0 (Table 1 ) .  

In  Ontar io f i e l d s  , t h e  
f o r  i n f e c t i o n  of tobacco 
begins a t  t r a n p l a n t i n g  and 
June and e a r l y  July.  Th 
supported by evidence t h a t  
p l a n t s  are more s u s c e p t i b  
than o l d e r  ones (5)  and 

c r i t i c a l  per iod  
by T'. b a s i c o l a  
exteiids tiirouqh 
s observa t ion  i s  
younger tobacco 
e t o  t h e  d i s e a s e  
t h a t  low s o i l  

Table 1. Re la t ive  growth i n  t h e  f i e l d  of t r ansp lan t s  from t h e  seedbed and from pea t  po t s  
and t h e  subsequent y i e l d  and grade index of cured leaves and incidence of black 
r o o t  r o t  l e s i o n s  on t h e  r o o t s ,  1967 

* Shoot 
Rating of l eng th  Grade 

Source o f  r e l a t i v e  growth J u l y  7 Yield index 
t r a n s p l a n t  Ju ly  7 ( inches )  ( lb /ac re )  ( cen t s / lb )  r a t i n g +  

Root l e s i o n  

1: inch p e a t  p o t  6 .4  

2& inch p e a t  p o t  7.3 

3 inch p e a t  p o t  9 .1  

~ ~~~~~ 

9.4 441 40.2 3.0 

10.6 362 39.4 3.0 

13.0 3 50 42.9 3 .O 

Seedbed 4.4 6.1 431 40.9 3.0 

L.S.D. 0.05 0.45 1.45 N.S. N.S. N . S .  

0.01 0.69 2.20 

* 
1 = very poor growth; 10 = b e s t  growth. 

+ o = no l e s ions ;  5 = l e s i o n s  covering r o o t  su r face  
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temperatures  favor  t h e  development of t h e  
d i s e a s e  ( 4 ) .  I n  t h e  p r e s e n t  s tudy ,  t h e  more 
vigorous growth of  p e a t  p o t  t r a n s p l a n t s  
compared t o  t h o s e  from t h e  seedbed w a s  
apparen t  f o r  up t o  6 weeks a f t e r  
t r a n s p l a n t i n g ,  t h e  per iod  dur ing  which most 
i n f e c t i o n s  occur. However, t h e  d i f f e r e n c e  i n  
e a r l y  v i g o r  w a s  n o t  r e f l e c t e d  e i t h e r  i n  y i e l d  
o r  i n  t h e  roo t  rot s e v e r i t y  r a t i n g s  of mature 
p l a n t s .  Therefore,  t h e  genera l  r u l e  ( 2 )  t h a t  
high h o s t  v igor  usua l ly  i n c r e a s e s  h o s t  
r e s i s t a n c e  t o  f a c u l t a t i v e  p a r a s i t e s  d i d  n o t  
apply i n  t h i s  s i t u a t i o n .  Apparently the 
i n i t i a l l y  h i g h e r  growth r a t e  of s e e d l i n g s  i n  
p e a t  p o t s  d i d  n o t  in f luence  t h e  chemical 
f a c t o r  b e l i e v e d  t o  be a s s o c i a t e d  with 
r e s i s t a n c e  t o  black r o o t  r o t  of tobacco 
( 1 r 3 r 6 )  - 
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