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L.S. Thompson, J.A. Cutcliffef C.O. Gourleyj and R.A. Murray4 

Abstract 

F i e l d  experiments  were conducted i n  1969-70 and 1970-71 a t  Oxford, Nova 
S c o t i a  and Char lo t te town,  P r i n c e  Edward I s l a n d ,  t o  determine t h e  e f f i c a c y  
of  s e v e r a l  i n s e c t i c i d e s  i n  reducing t h e  i n c i d e n c e  of g reen  p e t a l  d i s e a s e  i n  
s t r a w b e r r i e s .  I n  1970, t h e  l e a s t  number of g reen  p e t a l  i n f e c t e d  p l a n t s  
occur red  p l o t s  t r e a t e d  by i n c o r p o r a t i n g  d i s u l f o t o n  i n t o  t h e  s o i l  p r i o r  
t o  p l a n t i n g .  I n  1971, b e s t  control  r e s u l t e d  from t h r e e  fo l i i s r  spray  
a p p l i c a t i o n s  w i t h  e i t h e r  DPX-14’10, endosu l fan ,  o r  oxydemeton-methyl. F r u i t  
y i e l d s  were recorded  o n l y  a t  Charlot te town and were n o t  i n c r e a s e d  by any of  
t h e  treatments. 

i n  

Introduction 

Green p e t a l ,  a l ea fhopper  t r a n s m i t t e d  
d i s e a s e  of  s t r a w b e r r i e s ,  has  been r e p o r t e d  t o  
be of major economic importance i n  s t rawber ry  
produc t ion  i n  t h e  M a r i t i m e  Provinces ( 1 ,  3 ,  
5 ) .  The i n f e c t i o u s  aqen t  of g reen  p e t a l  
appears  t o  be a mycoplasma- like organism ( 2 ) .  
S i n c e  t h e  d i s e a s e  w a s  f i r s t  r e p o r t e d  i n  Nova 
S c o t i a  i n  1955 ( 3 )  , moderate t o  s e v e r e  
i n f e c t i o n s  have occur red  i n  some commercial 
f i e l d s  i n  Nova S c o t i a  and P r i n c e  Edward 
I s l a n d ,  w i t h  l i q h t  i n f e c t i o n s  o c c u r r i n g  
annua l ly  i n  most f i e l d s  and i n  p l a n t  
n u r s e r i e s .  I f icreasinq concern by s t rawber ry  
growers and t h o s e  involved  i n  d i s e a s e- f r e e  
s t o c k  programs dur inq  t h e  1960’s  promnted 
i n v e s t i g a t i o n s  i n t o  means of c o n t r o l l i n g  t h e  
qreen  p e t a l  d i s e a s e  w i t h  t h e  u s e  of 
i n s e c t i c i d e s ,  p r i m a r i l y  sys temic  
i n s e c t i c i d e s .  . 

The r e s u l t s  of f i e l d  experiments  t o  
de te rmine  t h e  p r o t e c t i v e  c a p a b i l i t i e s  of some 
i n s e c t i c i d e s  when i n c o r p o r a t e d  i n t o  t h e  so i l  
p r i o r  t o  p l a n t i n g  or  when sprayed on growing 
p l a n t s  f o r  c o n t r o l  o f  l ea fhopper  v e c t o r s  of 
g reen  p e t a l  a r e  r e p o r t e d  i n  t h i s  paper .  

_____ 
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Cntoraologist and H o r t i c u l t u r i s t  , 
r e s p e c t i v e l y  , R e  search  S t a t i o n ,  
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P l a n t  P a t h o l o q i s t ,  Research S t a t i o n ,  
K e n t v i l l e .  

H o r t i c u l t u r i s t ,  Nova S c o t i a  Denartment 
of A g r i c u l t u r e  & i l a r k e t i n g ,  Truro.  

Materials and methods 

I n  each o f  t h e  y e a r s  1969-70 and 1970-71 
an experiment  of t h e  same d e s i g n  was 
conducted a t  each of two Locat ions,  Oxford, 
Nova S c o t i a  and Char lo t te town,  P r i n c e  Edward 
I s l a n d .  The v e g e t a t i o n  surroundinq t h e  
exper imenta l  p l o t s  con ta ined  weeds which a r e  
known h o s t s  of t h e  g reen  p e t a l  e n t i t y  and i t s  
lea fhopper  vectors as w e l l  a s  o l d e r  
s t rawber ry  p l a n t s .  The s i x  t r e a t m e n t s  i n  
1969-70 and t h e  seven t r e a t m e n t s  i n  1970-71 
were randomized w i t h i n  each of f o u r  b locks  on 
10- plan t  p l o t s ,  wi th  p l a n t s  spaced 2 f t  a p a r t  
w i t h i n  rows and with 4.5 f t  between rovs.  
The p l a n t s  were allowed t o  form matted rows. 
Disease- f ree  s t rawber ry  p l a n t s ,  cv. S p a r k l e ,  
from t h e  Research S t a t i o n ,  Char lo t te town,  
were used a s  test  p l a n t s .  I n  t h e  A t l a n t i c  
Region, Spark le  i s  a p p a r e n t l y  more 
s u s c e p t i b l e  t o  g reen  p e t a l  or i t s  i n s e c t  
v e c t o r s  than  most o t h e r  commonly grown 
c u l t i v a r s  ( 1 ,  4 ,  6 ) .  I n  1970, i n  Nova S c o t i a  
t h e  t e s t  area was fumigated f o r  nematode 
c o n t r o l  about  3 weeks p r i o r  t o  p l a n t i n g .  
Subsequent p l a n t  i n j u r y  r e q u i r e d  t h a t  t h i s  
t e s t  be reduced t o  3 r e p l i c a t i o n s .  

Granular  s o i l  i n s e c t i c i d e s  were placed i n  
a 4-5 inch band i n  t h e  row and i n c o r n o r a t e d  
i n t o  t h e  s o i l  t o  a depth of 1 i n c h  p r i o r  t o  
p l a n t i n g .  Spray t r e a t m e n t s  were a p p l i e d  wi th  
a hand-operated knapsack o r  u p r i q h t  qarden 
s p r a y e r .  

Assessment of g r e e n- p e t a l  i n f e c t e d  p l a n t s  
was made dur ing  t h e  harves t  per iod  of t h r  
f i r s t  f r u i t i n q  year  f o r  both y e a r s  of t h e  
tes t .  F r u i t  y i e l d  d a t a  were recorded only a t  
Char lo t te town,  a s  t h e  f r u i t  n a t u r e d .  

Resul ts  and discussion 

The number of g reen- pe ta l  i n f e c t e d  p l a n t s  

I 
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Table 1. Effec t  of i n s e c t i c i d e s  incorporated i n t o  t h e  s o i l  p r i o r  t o  p lan t ing  
i n  1969 on t h e  incidence of green pe ta l  i n  Sparkle s t rawberr ies  i n  
1970 

-I__-______ ...--- 
No. of p l a n t s  infected* ~ - _ _ - _ - _  

Oxford Charlot t  ctown - -- 
Rate (lb Mother Mother 

I n s e c t i c i d e  a . i . / a c r e )  p l a n t s  Total  p l a n t s  Total  

Carbo f uran 3.0 4 1 1 abt 7 31ab 

Disulfoton 6.0 3 8a 4 1 2  b 

Nemacur 

Phorate 

Propoxur 

3.0 7 16ab 5 15 b 

1.5 3 9ab 1 2  52a 

1.5 6 9ab 7 20ab 

Untreated check 17 38 b 6 23ab 
--- 

* 
Tota l  number of p l a n t s  in fec ted  i n  4 r e p l i c a t e s .  

'+ Numbers within a column followed by same l e t t e r  a r e  not s i g n i f i c a n t l y  
d i f f e r e n t  a t  P = 0.05. 

Table 2 .  Ef fec t  of i n s e c t i c i d e s  applied during 1970 on the  incidence of green petal  
i n  Sparkle s t rawberr ies  i n  1971 

- 
t Plants  in fec ted  

Rate ( l b  
Insec t ic ide  a . i . / ac re )  

Carbofuran 3.0 

3 .O DPX-I410 

Endosulfan*** 2.0 

Oxydemeton-methyl 0.375 

Phorate 1.5 

Propoxur 1.5 

Untreated check 

tt 

Oxford Charlottetown 
S i t e  of 

applicat ion* No.** % No. a 
~- 

s o i l  9a 2 .0  6ab 0.5 

0.2 fo l iage  6a 1.3 3 b 

0.3 0.5 4 b fo l iage  2a 

fo l iage  2a 0.5 2 b 0 .1  

s o i l  

s o i l  

2.0 

l a  0.2 8ab 0.8 

l l a  2.6 25a 1.7 

2.5 30a l l a  

* 
Soi l  t reatments w e r e  applied j u s t  p r i o r  t o  planting.  Sprays were applied t o  

the  f o l i a g e  t h r e e  times a t  monthly i n t e r v a l s  beginning approximately J u l y  15 of t h e  
p lan t ing  year.  

' Numher of p l a n t s  in fec ted  i n  3 r e p l i c a t e s  a t  Oxford and 4 repl . icates a t  
Charlottotown; percent  in fec t ion  based on t o t a l  of a l l  p l a n t s  i n  3 and 4 r e p l i c a t e s ,  
respec t ive ly .  

**  
Numbers within a column followed by t h e  same l e t t e r  a r e  not s i g n i f i c a n t l y  

d i f f e r e n t  ,at P = 0.05. 

DPX-1410, 2 - methyl 1- (dimethylcarhamoyl) -E- [ (methylcarbamoyl)oxy] th iofor -  - I  i. 
midate, Dul'ont of Canada Ltd. 

*** 
Miller  Nu-Film-P s t i c k i n g  agent  was added t o  endosulfan sprays a t  4 oz/acre. 

17 

i n  t h e  tes t  p l o t s  a t  C h a r l o t t e t o w n  and Oxford 2.6% a t  Oxford and 1 . 7 %  a t  C h a r l o t t e t o w n ;  
was l o w  i n  b o t h  y e a r s ,  makinq i t  d i f f i c u l t  t o  i n c i d e n c e  of q r e e n  p e t a l  w a s  o n l y  s l i g h t l y  
s a t i s f a c t o r i l y  e v a l u a t e  t h e  e f f i c a c y  of t h e  h i q h e r  i n  t h e  checks  i n  1 9 7 0 .  I n  b o t h  
t r e a t m e n t s .  I n  1971 , t h e  p e r c e n t a q e  of p r o v i n c e s ,  p l o t s  t r e a t e d  w i t h  q r a n u l a r  
p l a n t s  i n f e c t e d  i n  t h e  u n t r e a t e d  check was d i s u l f o t o n  p r i o r  t o  p l a n t i n g  i n  1 9 6 9  had t h e  
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Table 3. Effect of insecticides applied during the planting year 
on strawberry yields at Charlottetown 

Yield (lb/ZO-ft plot) 
Site of 

Insecticide application* 1970 1970 

Carbofuran soil 20.75a** 12.4 b 

Disulfoton soil 19.97a 

DPX-1410 foliage 16.5a 

Endosul fan foliage 13.9ab 

Nemcur soil 18.95a 

Oxydemeton-methyl foliage 13.5ab 

Phorate soil 14.97a 13. Oab 

Propoxur soil 18.22a 13.7ab 

Untreated check 19.52a 13.8ab 

* 
Rates as in Tables 1 & 2. 

Nwnbers within a column followed by the same letter are 
**  

not significantly different at P = 0.05. 

least  number of g reen- peta l  i n f e c t e d  p l a n t s  
i n  1970 (Table 1 ) ;  however t h e  i n c i d e n c e  of 
t h e  d i s e a s e  was s i g n i f i c a n t l y  l o w e r  than  i n  
t h e  u n t r e a t e d  check o n l y  a t  Oxford (Table 1 ) .  
R e s u l t s  w i t h  t h e  o t h e r  q r a n u l a r  s o i l  
t r e a t m e n t s  were i n c o n s i s t e n t  between 
p r o v i n c e s  i n  1970, p a r t i c u l a r l y  w i t h  phora te .  
I n  P r i n c e  Edward I s l a n d ,  p l o t s  t r e a t e d  w i t h  
p h o r a t e  had t h e  g r e a t e s t  number of i n f e c t e d  
p l a n t s  and a l s o  y i e l d e d  t h e  least  amount o f  
f r u i t  (Tables  1 and 3 ) .  F r u i t  y i e l d s  were 
n o t  i n c r e a s e d  s i g n i f i c a n t l y  by any of  t h e  
treatments. 

I n  1971, t h e  b e s t  c o n t r o l  r e s u l t e d  from 
t h e  t h r e e  f o l i a r  s p r a y  t r e a t m e n t s  w i t h  DPX- 
1410, endosu l fan ,  o r  oxydemeton-methyl 
a l though  d i f f e r e n c e s  w e r e  s i g n i f i c a n t  o n l y  a t  
Char lo t te town (Table 2 ) .  L e s s  g reen  p e t a l  
o c c u r r e d  i n  p l o t s  t r e a t e d  w i t h  propoxur and 
carbofuran  t h a n  i n  t h e  p h o r a t e  t r e a t e d  p l o t s .  
F r u i t  y i e l d s  i n  P r i n c e  Edward I s l a n d  were 
n e i t h e r  reduced by t h e  amount o f  g reen  p e t a l  
p r e s e n t  i n  t h e  check p l o t s ,  nor  i n c r e a s e d  a s  
a r e s u l t  o f  t h e  i n s e c t i c i d e  t r e a t m e n t  (Table 
3 ) .  

I n  1958, i n  New Brunswick, C o l l i n s  and 
Morgan ( 1 )  r e p o r t e d  fewer g reen  p e t a l  
i n f e c t e d  c l o n e s  i n  s t r a w b e r r y  p l o t s  t h a t  
r e c e i v e d  weekly a p p l i c a t i o n s  o f  mala th ion  
d u r i n g  t h e  growing season t h a n  i n  u n t r e a t e d  
p l o t s .  However, t h e  r e d u c t i o n  i n  t h e  number 
of i n f e c t e d  c l o n e s  w a s  n o t  as q r e a t  a s  
expected and t h e y  assumed t h a t  c o n s i d e r a b l e  
t r a n s m i s s i o n  of  t h e  d i s e a s e  must have 
occur red  b e f o r e  t h e  i n s e c t i c i d e  i n a c t i v a t e d  
t h e  v e c t o r s  on t h e  p l a n t s .  

F u r t h e r  test  p l o t s  w e r e  e s t a b l i s h e d  a t  
Char lo t te town and Oxford i n  t h e  s p r i n q  of 
1971 i n v o l v i n g  i n s e c t i c i d a l  s p r a y  t r e a t m e n t s  
on ly .  The Char lo t te town p l o t s  were almost  
completely w i n t e r k i l l e d  so  t h a t  r e c o r d s  could 
n o t  be taken  i n  1972. A t  Oxford, p l o t s  
surv ived  t h e  w i n t e r  w e l l ,  b u t  by J u l y  1972 
no t  a s i n g l e  i n f e c t e d  p l a n t  was found. 

Because of  t h e  l o w  ra te  o f  i n f e c t i o n  
d u r i n g  t h e  p e r i o d  of  t h e s e  tests, and because 
of  poor  o r  i n c o n s i s t e n t  r e s u l t s  i n  a t t e m p t i n g  
t o  c o n t r o l  green p e t a l  w i t h  i n s e c t i c i d e s ,  
work on t h e  s c r e e n i n g  of  i n s e c t i c i d e s  has  
been d i scont inued .  However, t h e  r e s u l t s  may 
be u s e f u l  i n  s e l e c t i n g  chemicals  f o r  f u t u r e  
tests o r  i n  o t h e r  areas where green  p e t a l  i s  
a problem. Also,  t h e  p o s s i b i l i t y  t h a t  t h e r e  
i s  v a r i e t a l  r e s i s t a n c e  t o  t h i s  d i s e a s e  o r  i t s  
i n s e c t  v e c t o r  cannot  be ignored  (2, 41, and 
p l a n t  b reed ing  f o r  r e s i s t a n c e  t o  qreen  p e t a l  
o r  i t s  i n s e c t  vectors may be t h e  most 
promising approach t o  t h e  c o n t r o l  of t h i s  
d i s e a s e  i n  s t r a w b e r r i e s .  
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