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ARSENICAL INJURY T O  APPLE FOLIAGE F R O M  SPRAY M I X T U R E S  
CONTAIN ING LEAD A R S E N A T E I  

R . G . R o s s  and K.H.! ienford2 

Abstract 
Cover spray mixtures of captan and lead arsenate  were  relatively non-phytotoxic to 

'Cortland' apple foliage. The amount of arsenical  mjury was increased when ryania w a s  
present  in dodine - l ead  arsenate  and captan- lead arsenate  mixtures.  Injury was not con- 
sistently reduced when zineb was added to lead ars'enate o r  to a mixture of lead arsenate  
and dodine, glyodin, o r  ryania. Azinphos-methyl safened the mixture of dodine and lead 
arsenate  in the f i r s t  year  i t  was tested but not in the second. 

Introduction 
In a previous paper, R o s s  and Sanford (2) r e-  

ported on the efficacy of fungicides as safeners for 
lead arsenate  on apple foliage. They found that lead 
arsenate  was relatively non-phytotoxic in coves sprays  
of captan o r  zineb. F e r b a m  at the higher of two 
ra t e s  used was better than captan in safening a mix-  
ture  of dodine and lead arsenate  but i t  did not safen 
a mixture  of glyodin and lead arsenate.  

Further experiments havebeen done on the phytc- 
toxicity to apple foliage of various pesticidal cover 
sp ray  mixtures containing lead arsenate.  Results 
obtained a r e  presented in this paper.  

Materials and methods 

In 1966 and 1967 the same'Cortland'  apple t r ees  
and the same randomized block design of three  r e -  
plicates of 10 treatments were  used as in previous 
work (2).  Dilute sprays  were  applied with a hand 
gun and the t r ees  were  sprayed t o  run-off. Each 
year  t h e  t r ees  were  sprayed eight t imes,  but the 
treatments containing lead arsenate  (Table 1) were  
applied only in the las t  three  applications, a t  about 
10-day intervals beginning near  July 1. P r io r  to the 
lead arsenate  treatments the plots receiving treat-  
ments  1 and 8 were  sprayed five times with captan; 
treatments 2, 3,4, and 5, with dodine; and treatments 
61'7, 9, and 10, with glyodin. 

In 1968 and 1969 another o r c h a r d  of ma tu re  
'Cortland' apple t rees ,  located o n  light sandy soi l  
was divided into three  blocks, each containing seven 
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6- tree plots. P r i o r  to the lead arsenate  treatments 
the orchard was sprayed regularly withdodine. The 
treatments were  put on as  in 1966 and 1967 and con- 
sisted of the same  number of applications applied a t  
about the same t imes ,  

The mater ia ls  used were: 

Cyprex 65-W, dodine 6570. Cyanamid o f  C a n a d a ,  
Ltd., Rexdale, Ont. 

"Crag" Clyodin Solution Protective Fungicide, glyo- 
din, 3470. Union Carbide Canada Ltd., Toronto, 
Ont. 

Captan 50-W, captan, 50%. Stauffer Chemical Co., 
New York, N.Y. 

Pa rza te  C, zineb, 75%. DuPont of C a n  a d  a, Ltd., 
Montreal, P. Q. 

Glyodex, dodine, 16. 3570 t glyodin, 50.0970. Green 
Cross Products, Montreal, Que. 

Lead arsenate.  Niagara Brand Chemicals, Burling- 
ton, Ontario. 

Ryanicide 50 WP, ryania (powdered s t em of R.yania 
speciosa), 5070. S.B. P e n i c k  a n d  Co., New 
York, N.Y. 

Guthion 25 -W, azinphos-methyl, 2570. Niagara Brand 
Chemicals, Burlington, Ontario 

In September the foliage of each t r e e  in each 
plot was ra ted  fo r  arsenical  injury on a scale  of 0 to 
5, 0 being the foliage of t r ees  with no arsenical  in- 
jury and 5 being the most  severely injured. At a 
rating of 5 about 50% of the leaves on a t r ee  would 
have necrotic a reas  o r  marginal  necrosis.  With a 
rating of 1, there would be  only a t r ace  of injury 
and with a rating of 2, the injury would be  light and 
not considered serious.  
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Table 1. Arsenical  injury on apple foliage in 1966 and 1967 

Treatment  and r a t e  pe r  100 gal 

Arsenica l  injury* 

1966 1967 Avg 

Lead arsenate,  3 .0  lb t 

1. captan, 50%, 1 .5  lb 0 . 6  1.0 0 . 8  

2. dodine, 65%, 0 .  5 lb 1 .8  1 . 8  1 .8  

3. dodine, 65%, 0 .5  lb t zineb,7570, 0 .5  lb  2 .4  1 .0  1.7 

4. dodine, 65%, 0.5 lb t captan, 50%, 0 .5  lb 0 . 8  1 . 7  1 .2  

5. dodine, 65%, 0.5 lb t ryania, 5070, 6.0 lb 2 .3  3.5 2.9 

6. glyodin, 34%. 1.0 qt (Imp.) 1 .8  4 .3  3.0 

7. glyodin, 34%, 1.0 qt + zineb, 75%,0.5 lb 2.6 1. 8 2.2 

8. zineb, 7576, 2.0 lb 1 . 7  0 . 3  1.0 

9. Glyodext, 0 .5  l b  2.4 3 . 3  2. a 

10. Glyodext, 0 .5  lb t zineb, 7570, 0 .5  lb 1 . 3  2.5 1.9 

* 
' 

0 = no injury; 5 = most  severe  injury. 

Glyodex contains dodine, 16. 35%, and glyodin, 50.09%. 

contains r y a n i a (Table 2). Here  (Table 1) and in  
previous work (2), captan a t  0 .5  lb/100 gal has a lso  

The resul ts  eiven i n  Tables 1 and 2 a r  e the been fairly effective as a safener fo r  a dodine - l e a d  

Results and discussion 
- 

average  of the three  replicates for  each treatment arsenate  mixture.  InNovaScotia zineb is considered 
in each year.  T h e  variation among years  agrees  to be  m o r e  effective than captan a s  a final  cover 
with a previous t e s t  (2). Mixtures o f  glyodin and sp ray  on apples for  the control of la te  o r  pin-point 
lead arsenate  a r e  usually very phytotoxic but in  1966 
they caused l i t t le injury (Fig. 1). In 1967 they were  
the mos t  phytotoxic of the treatments.  Previously 
(2) zineb was considered to be  a good safener,  but 
i t s  effectiveness apparently varies f r o m  year  to year  
whether used with lead  arsenate  alone o r  with lead  
a r sena t e  in combination with other fungicides. 

In cover sp rays  ryania and lead  arsenate  a r e  
often used together to control  the codling moth and 
'apple maggot, respectively.  Adding ryania to t h e  
fungicide - lead  a r sena t e  mixture  i n  c r e a s e d t h e 
amount of a r sen ica l  injury m o r e  with dodine as the 
fungicide than with captan o r  zineb. In 1968 azin- 
phos-methyl, which is used fo r  codling moth control, 
safened dodine and lead  arsenate,  but i t  was not as 
effective i n  1969. 

Captan appears  to be  the mos t  reliable safener 
f o r  lead  arsenate ,  part icularly w h e n  the mixture  Figure 1. Arsenical injury on leaves of 'Cortland' apple. 
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T a b l e  2. Arsen ica l  in jury  0 1 1  apple fol iage in  1968 and 1969 

A r  s enica l  in jury  * 
T r e a t m e n t  and  r a t e  (lb/lOO gal) 1968 1969 Avg 

L e a d  a r s e n a t e ,  3.0 t 

1. captan, 50%, 1.5  1 . 3  1 . 6  1 .5  

2. captan, 5070, 1 . 5  t ryania,  5070, 6 . 0  1.7 2 . 2  1.9  

3. dodine, 65%, 0 . 5  2 .4  2. 8 2.6 

4.  dodine, 65%, 0 . 5  t ryania,  5ovO, 6.0  3.5 3.3 3 . 4  

5. dodine, 657'0, 0 . 5  t azinphos-methyl ,  25%, 1 . 0  1 . 1  2 .4  1 . 7  

6. zineb, 7570, 2.0 2 .7  2. 3 2 .5  

7. zineb, 7570, 2.0 t ryania,  50%, 6 . 0  2.9 3 . 2  3.0 

~~~ ~ ~ ~~ ~ 

* 0 = no i n j u r y ;  5 = m o s t  s e v e r e  in jury .  

. T h e  r e s u l t s  h e r e  show that  i t  is not always 
a n  effect ive s a f e n e r  f o r  l e a d  a r s e n a t e ,  although th i s  
might  depend o n t h e  o r c h a r d i n  which i t  is used.  The  
t e s t s  in  which i t  w a s  not too effect ive (Table  2) w e r e  
conducted i n  a different  o r c h a r d  than t h e  one  f r o m  
which the  r e s u l t s  r e p o r t e d  in Table  1 and  in  pre - 
vious w o r k  (2) w e r e  obtained. T h e  p r e- t r e a t m e n t  
s p r a y s  schedules  a l s o  differed in  the  two orchards.  

T h e  var iab i l i ty  of r e s u l t s  between o r c h a r d s  and 
among s e a s o n s  m a y  b e  due to t h e  pre - l e a d  a r s e n a t e  
s p r a y  p r o g r a m  or ,  as h a s  been  sugges ted  b e f o r e  (2), 
t o  t h e  nu t r i t iona l  s t a t u s  of the  o r c h a r d  and  c l imat ic  
conditions. In Nova Scotia a r s e n i c a l  in jury  r a r e l y  
o c c u r s  in  o r c h a r d s  on t h e  heavier  s o i l s .  July and  
August  of 1968 and1969 w e r e  d r i e r  than n o r m a l  and, 
except  w h e r e  azinphos-methyl  w a s  used, the  r e s u l t s  
w e r e  qu i te  s i m i l a r  f o r  the  2 y e a r s .  R a i n  f a 11 for  
t h e s e  2 'months i n  1966 w a s  2 . 6  inches  less than f o r  

the  same p e r i o d  in  1967 and  t h e r e  w a s  cons iders  e 
var ia t ion  i n  the  2 y e a r s '  r e s u l t s .  Accord ing  t o  Hil- 
b o r n  e t  al. (1) l e a d  a r s e n a t e  is m o r e  in jur ious  i n  hot 
d r y  s u m m e r s .  T h e  r e s u l t s  h e r e  sugges t  that  the  
s e a s o n a l  effect  m a y  a l s o  v a r y  with the  components 
of the s p r a y  m i x t u r e  in  which l e a d  a r s e n a t e  is used.  
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