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CONTROL OF STORAGE ROT OF STRAWBERRY P L A N T S ~  

K.M. Graham2,  M.P. Har r i son3  and Chesley E. Smith3 

Abs t r ac t  

A five -minute dip in the commerc ia l  fungicide Thylate ( te t ramethyl -  
th iuram disulphide), at a dosage of 1 oz per gallon of water ,  was sufficient 
to keep s t r a w b e r r y  plants of the va r i e t i e s  Redcoat and Grenadier  f r e e  f rom 
fungal decay during a period of six months in s torage  at 28°F. Dyrene 
(2-4 -dichloro -6 -0 -chloroanilino-S-triazine) was  not quite as effective 
when the 50% wettable powder was used a t  the s a m e  dosage. E r a d  (phenyl 
m e r c u r i c  acetate)  was severe ly  phytotoxic at I0 rnl per gallon although it 
also completely el iminated fungi f r o m  the roots .  P ro fuse  growth of fungi 
was observed  on the water  - i m m e r s e d  controls ,  An undetermined spec ie s  
of low- tempera ture  Rhizoctonia was consis tent ly a s soc ia t ed  with the 
s torage  rot.  

Introduction 

On the E a s t e r n  seaboard  of the U.S. and Canada the placing of 
s t r a w b e r r y  plants in cold s torage  for  spr ing  planting is a common pract ice.  
The advamtages of this  procedure a r e  three-fold: plants can be dug la te  
in the fall when f a r m  work is not press ing;  plants a r e  available at  any t ime  
during spr ing  when the weather  becomes  favourable €or set t ing them out;  
the s t o r e d  plants a r e  not r e t a rded  af te r  planting as is often the case  with 
plants dug late  in spring. P lants  a r e  usually dug af te r  dormancy begins in 
la te  October o r  November. They a r e  packed in bunches of 25 plants each  
and wrapped in polyethylene and s to red  for  a period of six months a t  
t e m p e r a t u r e s  of f rom 28-30°F.  

number  of fungi may be assoc ia ted  with root  lesions.  P l an t s  dug e a r l i e r  
in September b reak  down in s torage  apparent ly much  m o r e  readi ly than 
those dug in late  November jus t  before the first snowfall. 

The purpose of this  investigation was  to develop a pre- s torage  
t r e a t m e n t  which would reduce o r  el iminate l o s s e s  due to the action of 
fungi and secondary organisms.  

Losses due to  ro t  during s torage  may  be as high as  10 per cent.  A 
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Ma te r i a l s  and Methods 

On N o v e m b e ~  29, 1961, 200 f resh ly- dug plants of each  of the v a r i e t i e s  
Redcoat  and Grenad ie r  we re  obtained from the propagation plots of the 
Hor t icu l ture  Branch,  N. B, Depar tment  of Agr icu l ture .  These  w e r e  t i ed  by 
e l a s t i c  bands in bundles of 25 plants and t r ea t ed  in lo t s  of 50 plants by a 
5-minute to ta l  i m m e r s i o n  in the following: 

1. Thylate  ( te t ramethyl th iuram disulphide): 1 oz per gallon of wa te r .  
2, Dyrene (2,4-dichloro-6-0-chloroanilino-S-triazine): 1 oz per 

3. E r a d  (phenyl m e r c u r i c  acetate) :  10 m l  per  gallon of water .  
4. Water .  
T h e s e  fungicidal p repara t ions  w e r e  made  up  a t  twice the r e c o m -  

gallon of wa te r  . 

mended concent ra t ions  in the hope of obtaining a heavy r e s idue  and an  
e r a d i c a n t  act ion on any  fungi p r e sen t  on the su r f ace  of the l eaves  and roo t s  
of the plants. 

t hem was  placed in a polyethylene s leeve  which was  then t ied  at both 
ends  with " T w i s t - e m s"  and s t o r e d  immedia te ly  at 28°F. 

been put into s to rage ,  they were  thawed at  38°F and examined  for  the 
presence  of fungus growth. They were  then t ransp lan ted  t o  f l a t s  of un-  
s t e r i l i z e d  s o i l  and l e f t  f o r  one month outs ide the greenhouse ,  A f ina l  
count of the s u r v i v o r s  was  taken on June 27, 1962. 

Af te r  t r e a t m e n t  the bundles w e r e  allowed to d ra in  and  each  of 

On May 24, 1962, approximately six months a f t e r  the plants had  

Resul t s  and Discuss ion  

Table 1. Effect  of fungicidal t r e a t m e n t  on growth of fungi on s t r a w b e r r y  
plants  s t o r e d  for  6 months at 28°F. 

-. 
No. of mouldy plants No. of su rv ivo r s*  

out of to ta l  of 50 - Var i e ty  T r e a t m e n t  out  of to ta l  of 50 

Grenad ie r  Thy la te  3 42 
Dyrene 7 28 
E r a d  0 0 
W a t e r  50 17 

Redcoat  Thylate  8 46 
Dyrene 40 47 
E r a d  0 2 
Water  50 3 7  

1 1  

II 

f I  

II 

I t  

1 1  

--*_.__..- * The n u m b e r s  of s u r v i v o r s  were  counted 1 month a f t e r  they had been 
taken out of s to rage  and planted in flats of uns te r i l i zed  soil .  
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Table  1 shows the number of mouldy plants in e a c h  t r e a t m e n t  

207  

and also the number  of s u r v i v o r s  of e a c h  t r e a t m e n t  a f t e r  the plants had  
grown in uns tc r i l i zcd  s o i l  f o r  1 irionth subsequent  to  s torage .  The plants 
subjected t o  t r e a t m e n t  by Thylate had the b e s t  appearance .  The l eaves  
were  g reen  and turgid,  the roo t s  bo re  only a t r a c e  of fungus growth and 
the latcrals w e r e  intact.  Those t r e a t e d  with Dyrene a l s o  appea red  to  be 
quite viable.  T r e a t m e n t  with E r a d  apparen t ly  ki l led the roo t s  and the 
l eaves  and pet ioles  w e r e  a l s o  quite brown although fungus growth was  not 
observed .  P r o f u s e  growth of fungi was  presen t  on the water-dipped 
cont ro ls .  

the va r i e ty  Grenad ie r ,  be c o r r e l a t e d  with the number  of plants f r e e  f r o m  
mould upon coming out  of s to rage .  However ,  Redcoat,  a m o r e  robus t  
var ie ty ,  showed equa l  su rv iva l  r a t e s  in the Dyrene and Thylate  t r e a t m e n t  
although the number  of mouldy plants in the Dyrene t r e a t m e n t  was  5 
t i m e s  that  in the Thylate ,  

The use  of twice the r ecommended  quantity of fungicides  in making 
up the prepara t ions  was  perhaps  exces s ive  but it does  point up the 
re la t ive  innocuity of Thylate  and Dyrene in compar i son  to  the phytotoxicity 
of E r a d .  In jus t ice  to  the latter fungicide,  f u r t h e r  trials should be 
conducted with lower  concentrat ions.  

and isolat ions w e r e  at tempted.  A spec i e s  of Rhizoctonia capable  of 
growing a t  t e m p e r a t u r e s  below the f r eez ing  point was apparen t ly  
dominant.  Two s t r a i n s  i so la ted  w e r e  both capable  of growing ove r  the 
su r f ace  of f rozen  r y e - m e a l  a g a r .  One a l s o  made  cons iderab le  growth 
a t  r o o m  te rnpcra ture  (70 - 7 5 ° F )  while the o the r  c e a s e d  vegetat ive growth 
a.t 70°F.  and fo rmed  only sc le ro t ia .  Other  fungi identified in the l e s ions  
on s t r a w b e r r y  c rowns  and roo t s  w e r e  spec i e s  of Bot ry t i s ,  F u s a r i u m ,  
C~-lindrocarpori  and 1_-- Gloeos porium. Al l  i so l a t e s  w e r e  capable  of good 
growth a t  3 5 - 4 0 " F ,  It would be  of i n t e r e s t  to a s s e s s  t h e i r  pathogenicity 

The number  of s u r v i v o r s  of e a c h  t r e a t m e n t  could, in the c a s e  of 

The  fungus growth on the w a t e r - i m m e r s e d  cont ro ls  was  examined  

at t e m p e r a t u r e s  approximat ing  those  of the soil dur ing  the  winter .  
It h a s  been e s t i m a t e d  that 1000 fa l l-dug plants could be t r e a t e d  

with the m o s t  eff ic ient  fungicide Thylate  at a c o s t  of 60 cen ts .  I€ the 
percentage o€ su rv iva l  of plants is i i icyeased to  the ex ten t  of 1077, then 
th i s  expense would not  he excess ive .  F u r t h e r  r e f inemen t s  of the s to rage  
p roces s ,  s u c h  as the prevention of d ry ing  of c rowns  be lo re  they are placed 
in s to r age  and bc t te r  packaging may  reduce  l o s s e s  even  fu r the r .  
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