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POTATO SEED TREATMENT FOR THE CONTROL OF VERTlClCLlUM WILT 
AND FUSARIUM SEED PIECE DECAY' 

G. W. A yers 

Abstract 

Dust formula t ions  o f  t h e  systemic fungic ides  benomyl and thiophanate-  
methyl, when appl ied  t o  pota to  (Solanum tuberosum) seed  p i e c e s  a t  t i m e  of 
p l an t ing ,  proved highly e f f e c t i v e  i n  t h e  ' con t ro l  of seed-borne v e r t i c i l l i u m  
w i l t  (Ve r t i c i l l i um albo-atrum) and fusarium seed p iece  decay (Fusarium 
coeruleum) . Seed t rea tment  with metiram or mancozeb d u s t s  provided 
e f f e c t i v e  c o n t r o l  of  fusarium seed-piece decay, but  t he se  chemicals showed 
only minimal e f f e c t i v e n e s s  i n  t h e  c o n t r o l  of seed-borne v e r t i c i l l i u m  w i l t .  

Resume 

Appliques en  poudrage aux p lantons  de pomme d e  terre (Solanum 
tuberosum) au  temps de l a  p l an t a t i on ,  les f ongic ides  eridotherapiques 
benomy1 e t  th iophanate  de methyle s e  s m t  rewles tres e f f i c a c e s  dans l a  
l u t t e  con t r e  l a  f l e t r i s s u r e  v e r t i c i l l i e n n e  (Ver t i c i l l i um albo-atrum) 
t ransmises  par l a  semence e t  con t r e  l a  pou r r i t u re  fu sa r i enne  du p lanton  
(Fusarium coeruleum). Le poudrage de  l a  semence ou metirame ou au  
mancozebe a ete e f f i c a c e  con t r e  l a  p o u r r i t u r e  fusar ienne  du planton,  mais 
t r G s  peu con t r e  l a  f l e t r i s s u r e  v e r t i c i l l i e n n e  t ransmise  par  l a  semence. 

Chemical t rea tment  of po t a to  (solanum 
tuberosum L.) seed f o r  t h e  c o n t r o l  o f s e e d -  
borne d i seases  has n o t  been widely supported 
by p o t a t o  growers because of i n s u f f i c i e n t  
evidence t h a t  t h e  costs involved were 
j u s t i f i e d  by b e t t e r  p l a n t  s t ands  and 
inc reased  y i e ld s .  Before mercury 
f ormulat ions became unavai lab le ,  many growers 
t r e a t e d  t h e i r  seed yea r ly  with mercuric 
c h l o r i d e  o r  organic  mercury and found t h i s  
p r a c t i c e  t o  be economic because of the  r a t h e r  
broad spectrum of d i s e a s e  cont ro l .  When 
mercury fungic ides  were banned, t h e r e  was no 
comparable a l t e r n a t i v e  among compounds 
r e g i s t e r e d  f o r  commercial use. The purpose 
of s t u d i e s  repor ted  he re in  was t o  a s se s s  
var ious  chemicals  i n  an  e f f o r t  t o  f i n d  a 
replacement compound with supe r io r  d i s e a s e  
c o n t r o l  c h a r a c t e r i s t i c s .  

Materials and methods 

A l l  ma te r i a l s  used i n  seed t rea tment  
s t u d i e s ,  whether fungal  contaminants o r  
chemical formula t ions ,  were appl ied  t o  
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' Plan t  Pa thologis t .  

f r e s h l y  c u t  seed p ieces  immediately p r i o r  t o  
p lant ing .  Inocula of organisms f o r  which 
fung ic ida l  c o n t r o l  was sought were grown on 
s t e r i l i z e d  wheat media, and seed-pieces were 
contaminated by dipping i.n a water  suspension 
of  t h e  fungal  elements. Surface d i s p e r s a l  of 
inocula  on t h e  seed p i eces  was followed by 
thorough admixing with chemical d u s t s  a t  t h e  
r a t e  of 1 pound per  100 pounds of cu t  seed. 
Chemicals were t e s t e d  f o r  c o n t r o l  of w i l t  - 
caused by V e r t i c i l l i u m  albo-atrum R .  and B., 
and fusarium decay caused e i t h e r  by Fusarium 
c o e r u l e q  (Lib.) Sacc. o r  Fusarium sambucinum 
Fckl, f .6  W r .  (Fusarium sulahureum Schl.) . 
Suscept ib le  p o t a t o  v a r i e t i e s  used were I r i s h  
Cobbler f o r  v e r t i c i l l i u m  w i l t ,  Hunter f o r  
seed-piece decay by g .  coeruleum, and Sebago 
f o r  decay by _F. sulphursy? .  

chemicals under t e s t  were: thiophanate-  
methyl (NF 4 4 ,  Ciba-Geigy Canada Ltd., 
Etobicoke, Ontario)  ; benomyl and benomyl + 
t h i r am (Benlate and Benla te  T, E. I .  DuPont 
de  Nemours Inc . ,  Wilmington, Delaware) ; 
metiram (Polyram, Niagara Chemicals, 
Burl ington,  Ontario)  ; captan  + mncozob (TF 
3 177, Chipman Chemicals Ltd., Hamilton, 
O n t a r i o ) ;  mancozeb (Dithane M-45, Rohm & Haas 
CO. of Canada Ltd., West H i l l ,  On ta r io ) .  
Hates of chemical d u s t  t r ea tmen t s  a r e  
presented i n  Tables 1 and 2. There were four  
randomized p l o t s  f o r  each t rea tment  and each 
p l o t  was planted w i t h  30 seed  p i eces .  
Con t ro l s  received no t rea tment  o r  inocuLum 
t rea tment  only. 

I 

, 



I 

VOL. 54, No. 3, CAN. PLANT DIS. SURV., SEPT., 1974 

Table 1. The effect of seed treatment chemical dusts on yield and on 
verticillium wilt in Irish Cobbler potatoes 

1971  1972 1973 - 
% Yield % Yield % 

Treatment and rate wilt (lb/plot) wilt (lb/plot) wilt 
* * * * * 

Thiophanate-methyl 5% 8.3 78.4 0.8 79.8 0.0 

Thiophanate-methyl 10% 4.2 77.0 4.1 79.0 0.0 
* * * * * 

Benomyl 
* * 

Benomyl 10% + thiram 10% 79.6 0.0 
* * 

Met iram 7% 27.3 52.9 60.0 63.2 42.8 

Captan 3% + mancozeb 5% 61.6 45.8 62.4 44.4 

Mancozeb 8% 63.7 39.4 

Control, no treatment 6.9 66.8 2.5 73.3 0.8 

Control, inoculated 53.7 37.4 80.7 42.4 85.7 

* * * * 

* * 

* * * * * 

* 
Indicates difference between inoculated control and treatment 

was significant at the 1% level for each year of testing. 

Table 2. Influence of seed treatment chemical dusts on plant stand and yield in Hunter potatoes following 
seed-piece surface inoculation with F u s a r i u m  coeruleum 

75 

1971  1972 1973 

% plant Yield % plant Yield % plant Yield 
* * * 

Treatment and rate stand (lb/plot) stand (lb/plot) stand (Ib/plot) 

Thiophanate-methyl 5% 90.8 63.0 94.1  74.7 88.3 72.9 

Thiophanate-methyl 10% 90.8  62.6 91.7 68.8 97.5 74.1 

Benomyl 10% 85.0 62.7 93.3 66.4 

Benomyl 10% + thiram 10% 91.6 70.5 

Metiram 7% 84.2 54.6 86.6 65.4 89.2 72.0 

89.2 64.5 95.0 75.1 Captan 3% + mancozeb 5% 

Mancozeb 8% 97.5 71.3 

84.1  59.5 97.5 74.3 98.3 80.0 Control, no treatment 

66.3 40.7 83.3 45.0 63.3 49.1 Control, inoculated 

.k 
Yields from chemically treated seed lots were not significantly different from one another, but in each 

year of testing all were significantly greater at the 1% level than the inoculated controls. 

Results and discussion Treatment with metiram, mancozeb. and a 

Po ta to  seed-piece t rea tment  with dus t  
formulations of t h e  systemic fungic ides  
benomyl and thiophanate-methyl provided 
highly e f f e c t i v e  c o n t r o l  of seed-borne 
v e r t i c i l l i u m  w i l t  i n  3 years  of t e s t i n g  
(Table 1 ) .  Readings on w i l t  i n f e c t i o n  were 
based on symptoms evident  a t  the end of 
August, a t  which time t h e  p l an t s  were 
en te r ing  a period of n a t u r a l  senescence. 

combination of captan  and mancozeb gave 
minimal w i l t  c o n t r o l  .in tes ts  conducted over 
per iods  of from 1 t o  3 years. Tuber y i e l d s  
were not  recorded i n  t h e  1971 v e r t i c i l l i u m  
w i l t  seed treatment t r i a l  because of moderate 
t o  severe chance i n f e c t i o n  by t h e  b lackleg  
organism, Erwania a t r o s e p t i c a  (van H a l l )  
Jennison. None of t h e  chemicals under test 
showed any e f f e c t i v e  a c t i o n  a g a i n s t  t h i s  
bacterial pathogen. 
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A l l  chemicals under test were e f f e c t i v e  
i n  reducing or preventing fusarium seed-piece 
decay when appl ied  t o  seed l o t s  t h a t  had 
f i r s t  been dipped i n  spore suspensions of 
Fusarium coeruleum. Inocula ted  seed 
rece iv ing no chemical treatment cont rac ted  
moderate t o  severe  seed-piece decay, 
r e s u l t i n g  i n  poor s tands ,  weak p l an t s ,  and 
lowered y i e l d s  (Table 2 ) .  Yields from 
chemically seed- trea ted  p l o t s  were no t  
s i g n i f i c a n t l y  d i f f e r e n t  from one o ther ,  b u t  
a l l  w e r e  i n  excess of y i e l d s  from t h e  
inocula ted  con t ro l s .  

When t h e  same chemicals were appl ied  t o  
Sebago seed t h a t  had been inocula ted  with 
Fusarium sambucinum f.6 t h e r e  were no 
s i g n i f i c a n t  d i f f e rences  i n  p l a n t  s t and  or 
y i e l d  between chemically t r e a t e d  p l o t s  and 
inocula ted  con t ro l s ,  and tabula ted  data are, 
the re fo re ,  no t  recorded i n  t h i s  paper. F. 
sambucinum f .  6 i s  an  important  po ta to  storaGe 
rot organism, but  it became apparent  i n  tests 
conducted by t h e  au tho r  t h a t  seed-piece 
s u r f a c e  inocu la t ion  j u s t  p r i o r  t o  p l an t ing  
caused i n s u f f i c i e n t  set  decay t o  a f f e c t  p l a n t  
establishment and subsequent growth. 

No phytotoxic ac t ion  on seed-pieces o r  on 
t h e  growing p l a n t s  w a s  observed following 
app l i ca t ion  of t h e  var ious  seed treatment 
chemicals. C o l e  e t  a l .  (3) found benomyl t o  
be phytotoxic t o  seed-piece t i s s u e s ,  but  t h e  
rates they  employed were i n  excess of  t h a t  
used by t h e  author. Mancozeb, metiram, 
captan,  and th i ram a r e  n o t  regarded as being 
phytotoxic t o  most p l a n t  t i s s u e s ,  and t h e r e  
is l i t t l e  d a t a  o the r  than  t h a t  reported i n  
t h i s  paper on t h e  poss ib l e  phytotoxic e f f e c t s  
of  thiophanate-methyl a s  a pota to  seed 
treatment.  Ce r t a in  o the r  chemicals t e s t e d  
e a r l i e r  (1 , 2 )  proved fung ic ida l  a g a i n s t  
v e r t i c i l l i u m  w i l t  bu t  were phytotoxic t o  
seed-piece t i s s u e s  and i n  such cases  t h e r e  
appeared t o  be a narrow range of s a f e t y  

between r a t e s  causing phytotoxic e f f e c t s  and 
those  providing e f f e c t i v e  fung ic ida l  ac t ion .  

Benomyl and thiophanate-methyl appear t o  
be t h e  most promising fung ic ida l  replacements 
f o r  t h e  organic mercur ia l  fungic ides  which i n  
t h e  p a s t  provided moderate p ro tec t ion  a g a i n s t  
v e r t i c i l l i u m  w i l t ,  blackleg,  and fusarium 
seed- piece decay (4). Chemicals under test 
showed no b a c t e r i c i d a l  e f f e c t  on chance 
occurrences of blackleg,  and t h e  va r ious  
formulations w e r e  n o t  screened f o r  c o n t r o l  
of  such d i seases  a s  common scab and 
rhizoctonia.  
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