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FUNGICIDAL CONTROL OF POPLAR LEAF SPOTS 

L. W. Carlson' 

Abstract 

Four fungic ides  were t e s t e d  f o r  c o n t r o l  of poplar  l ea f  s p o t s  caused by 
spec i e s  of  Septoria and Marssonina a t  t h e  Alberta h o r t i c u l t u r a l  Research 
Center, Brooks, and a t  t h e  PFRA Tree Nursery, Indian  Head, Saskatchewan. 
E f f e c t i v e  c o n t r o l  was obta ined  wi th  s i x  app l i ca t ions  of e i t h e r  benomyl, 
thiophanate-methyl, maneb, o r  f i xed  copper. s t u a i e s  on t h e  t iming of 
app l i ca t ions ,  using benomyl, demonstrated t h a t  e f f e c t i v e  l e a f  s p o t  c o n t r o l  
can be obta ined  with t h r e e  fungic ide  apF l i ca t ions ,  beginning mid- t o  l a t e  
June and continuing a t  10-day i n t e r v a l s  u n t i l  e a r l y  t o  mid-June. 

Resume 

L'auteur Bprouva q u a t r e  fong ic ides  a f i n  de reprimer les taches  des 
f e u i l l e s  de Peup l i e r  causdes par  c e r t a i n e s  espsces de s e p t o r i a  e t  de 
Marssonina 3 l a A l b e r t a  H o r t i c u l t u r a l  Research Center, 3 Brooks, et  au PFRA 
Tree Nursery, 3 Indian  Head, Saskatchewan. La rdpress ion  s'avBra e f f e c t i v e  
avec 6 app l i ca t ions  de  s o i t  du bdnomyl, du  thiophanate mgthylique, du maneb 
ou du cu iv re  qwfix6q1 (chlorures  bas iques  d e  cu iv re ) .  Avec l e  b6nomy1, l a  
r s p r e s s i o n  e f f i c a c e  s'opSre dans l e  temps su ivant :  3 app l i ca t ions ,  l a  
premisre cornmenpant v e r s  l e  mi l i eu  ou l a  f i n  de j u i n  e t  les  a u t r e s  s e  
poursuivant  a i n t e r v a l e s  de  10 j o u r s  jusqu'au dgbut ou au mi l ieu  de 
j u i l l e t .  

Fungic ida l  c o n t r o l  has been ind ica t ed  f o r  
s e p t o r i a  and Mars son ig  l ea f  s p o t s  i n  t h e  
Canadian P r a i r i e s  (1) and i n  Europe ( 2 ,  3, 4, 
5 ) .  The d i seases ,  t h e i r  con t ro l ,  and t h e i r  
impact i n  Alber ta  and Saskatchewan n u r s e r i e s  
have been previous ly  reviewed (1). 

I n  previous d a t a  (1) t h e r e  was an  
i n d i c a t i o n  t h a t  t h e  f i r s t  app l i ca t ion  of 
fungic ides  (benomy 1 and thiopha na te-methyl) 
e f f e c t i v e l y  c u r t a i l e d  t h e  development of 
pop la r  l e a f  spots .  This impl ies  t h a t  proper 
t iming of fungic ide  a p p l i c a t i o n s  could  
produce s a t i s f a c t o r y  c o n t r o l  of t h e  d i s e a s e  
with fewer a p p l i c a t i o n s  of fungicide,  t h u s  
e l imina t ing  t h e  need for  ex t ens ive  spraying 
f o r  l e a f  s p o t  c o n t r o l ,  which can be q u i t e  
expensive. 

F i e l d  t e s t s  of  f o u r  fungic ides  f o r  
c o n t r o l  Of poplar  l e a f  spo t s  were made i n  
1972, and t iming of a p p l i c a t i o n s  was 
evalua ted  i n  1972 end 1973. The r e s u l t s  of 
t h e s e  tests a r e  r epo r t ed  here.  

'Brooks No. 6 ' )  were loca t ed  a t  t h e  PFRA Tree 
Nursery, Indian Bead, Saskatchewan and t h e  
Alberta H o r t i c u l t u r a l  Centre, Brooks, 
r e spec t ive ly  i n  1972. P l o t s  of 5-6 stools 
each were arranged i n  a completely randomized 
block design and were r e p l i c a t e d  6 times a t  
Indian Head and 4 t imes a t  Brooks. 

The fol lowing fungic ides  were used i n  t h e  
experiment: Eenla te  50% W.P., 50% benomyl; C- 
0-c-s, W.P., 50% f i x e d  copper (basic copper 
ch lo r ides )  ; Manzate-D, W.P. 80% maneb; NF-44 
(Topsin) , W.P., 70% thiophanate-methyl. 

s i x  a p p l i c a t i o n s  of fung ic ides  were 
appl ied  a t  10-day i n t e r v a l s ,  s t a r t i n g  i n  mid- 
June. They were app l i ed  a t  150 p s i  from a 
high-pressure sprayer  a t  t h e  rate of 100 
ga l lons  per acre.  T r i t o n  1956-B spreader-  
s t i c k e r  w a s  used i n  t h e  experiments. 

Leaf spo t  s e v e r i t i e s  corresponding t o  t h e  
percentaqe of l e a f  a r e a  s p o t t e d  were r a t e d  on 
a s c a l e  of 1 t o  11, with 1 = no d i s e a s e  and 
11 = a l l  l e aves  dead, e.q. v i s u a l  r a t i n q s  of 
2 and 10 i n d i c a t e  ranges  of d i s e a s e  02 0-3% 
and 94-97% re spec t ive ly ,  while a r a t i n g  o f  6 
has range of 25-50%. As i n  previous  

Materials and methods experiments (1) no d i s t i n c t i o n  w a s  made 

Fung icide Evaluation Experiments 

from f i v e  whips of each  r e p l i c a t e .  A l l  da ta  
a r e  given a s  means of s i x  and fou r  r e p l i c a t e s  

Northern Fo res t  Research Cent re ,  (Indian Head and Brooks, r e spec t ive ly )  w i t h  
Canadian Fo res t ry  Service ,  5320 - 1 2 2  S t . ,  Duncan's mul t ip le  range t e s t  used f o r  mean 
Edmonton, Alber ta  T6H 3S5. c ompa ri sons. 
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Table 1. Leaf spot development on the nonsprayed poplar hybrid Brooks 
#6, 1972 

* Leaves with spots Dead leaves 
* * Disease No. leaves 

Date per whip NO. % NO. % % 

June 15 14.5 0.6 4.4 0.2 1.5 1.6 

June 27 18.8 5.6 29.5 0.2 1.1 2.3 

July 6 20.8 11.6 55.7 0.6 2.6 7.0 

July 17 24.3 17.5 71.8 1.7 6.8 12.2 

July 27 28.5 18.9 66.1 3.4 11.9 18.9 

August 8 29.2 24.5 83.7 7.3 25.0 41.5 

August 28 35.3 29.5 83.4 12.4 35.1 43.2 

* 
Average of 5 whips X 4 replicates. 

Results 

The incidence of d i sease  a t  Brooks a t  t h e  
beginninq of t h e  growing season was 
considerably lower i n  1972 t han  i n  1971. On 
Ju ly  7. 1971, t h e  l e a f  spo t  s e v e r i t y  was 
27.1% a t  Brooks (1) whereas on J u l y  6. 1972, 
it was only 7.0% (Table 1 ) .  However, l ea f  
spo t  s e v e r i t y  increased gradual ly  throughout 
t h e  growing season t o  43.2% a t  Brooks (37.3% 
i n  1971) and 50.9% (Table 2) a t  Indian  Head 
(50.5% i n  1971 ) .  I n  1972, t h e  percentage and 
number of dead leaves  increased s t e a d i l y  from 
1.5% t o  35.1% and from 0.2 t o  12.4 leaves  per  
whip. 

I n  both tests a t  Brooks and Indian Head 
a l l  chemicals s i g n i f i c a n t l y  reduced l ea f  spo t  
s e v e r i t y ,  percentage of leaves  infec ted ,  and 
percentage of dead leaves  (Tables 2 & 3 ) .  
With t h e  exception of C-0-C-S a t  Brooks t h e r e  
were no d i f f e rences  i n  e f f ec t iveness  between 
t h e  chemicals with regard  to  c o n t r o l  of l ea f  
spot s e v e r i t y  and reduct ion  of percent  dead 
leaves .  Benomyl was s i g n i f i c a n t l y  more 
e f f e c t i v e  than t h e  o the r  chemicals i n  
reduct ion  of leaves  infec ted  a t  Indian Head: 
however, a t  Brooks, thiophanate-methyl 
compared favorably with benomyl. 

Data i n  Tables 2 and 3 s h o w  t h a t  s i x  
a p p l i c a t i o n s  of t h e  chemicals had no e f f e c t  
on l e a f  production. Again, a s  i n  1971. more 
l eaves  per whip were produced a t  t h e  Brooks 
s t a t i o n  than a t  Indian  Head. 

Data presented here and elsewhere (1) 
confirm t h a t  poplar  l e a f  spo t  inc idence  can 
be reduced by fungic ides .  Leaf spot 
development was completely i n h i b i t e d  a f t e r  
t h e  f i r s t  app l i ca t ion  of benomyl or 
thiophanate-methyl a s  shown i n  t h e  da t a  from 
Brooks (Tables 1 and 3 ) .  The f i n a l  percent  
d i sease  €or t h e  two chemicals was 1.1 and 0.6 
r e spec t ive ly ,  where t h e  i n i t i a l  d isease  
percentage on June 15, 1972, in t h e  check  
p l o t s  was 1.6. Simi la r  da ta  a r e  shown f o r  

Table 2. Effect of fungicides on poplar leaf spots, Indian Head, 
Saskatchewan, 1972 

~~ ~ 

Leaves 
Fungicide and rate Leaves Disease with spts Dead leaves 
per 100 gallons per whip % % % 

* 
Benlate, 1 lb 32.2 a 15.5 a 23.6 a 15.2 a 

NF-44, 0.75 lb 32.8 a 16.2 a 48.9 c 15.0 a 

C-0-C-S, 4 lb 32.5 a 20.4 a 36.3 b 18.9 a 

Manzate D, 2 lb 30.7 a 16.7 a 66.6 d 14.9 a 

Check 33.2 a 50.9 b 93.0 e 43.6 b 

* 
The small letters indicate Duncan's multiple range group- 

ings of treatments which do not differ significantly at the 5% 
level. 

Table 3. Effect of fungicides on poplar leaf spots, Brooks, 
Alberta, 1972 

- 
Leaves 

Fungicide and rate Leaves Disease with spots Dead leaves 
per 100 gallons per whip % % % 

Benlate, 1 lb 35.8 a 1.1 a 9.9 a 0.7 a 

NF-44, 0.75 lb 34.2 a 0.6 a 9.2 a 0.3 a 

C-0-C-S, 4 lb 35.9 a 10.4 b 33.8 b 8.9 b 

Manzate D, 2 lb 33.5 a 4.3 a 36.1 b 3.1 a 

check 35.3 a 43.2 c 83.4 c 35.1 c 
- 

* 
The small letters indicate Duncan's multiple range group- 

ings of treatments which do not differ significantly at the 5% 
level. 

t h e  percentage of dead leaves.  1.5 on June 
15, 1972, and 0.7 and 0.3, r e spec t ive ly ,  f o r  
benomyl and thiophanate-methyl on August 28, 
1972. 
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Table 4. Leaf spot development on the nonsprayed poplar hybrid Brooks 
#6, 1973 

Leaves with spots Dead leaves * 
No. leaves * * Disease 

Date per whip NO. % NO. % % 

June 14 11.8 0.0 0.0 0.0 0.0 0.0 

June 25 16.24 0.0 0.0 0.0 0.0 0.0 

July 5 20.0 12.1 60.3 0.0 0.0 2.0 

July 16 25.8 14.0 54.3 0.5 1.9 5.8 

July 26 30.2 15.2 50.4 2.4 7.8 13.9 

August 9 34.9 17.9 51.1 5.9 16.7 20.60 

August 27 35.8 32.3 90.1 8.9 24.80 29.5 

** 

** 

* 
Average of 5 whips x 5 replicates. 

Average of 5 whips X 4 replicates. 
** 
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Table 5. Time of benomyl application VS. poplar leaf spots, Indian Head, 
1972 

Leaves 
Leaves Disease with spots Dead leaves t Date of 

application per whip % % % 

* 
1, 2, 3, 4, 5, 6 32.2 a 15.5 a 23.6 a 15.2 a 

1, 2, 3 32.1 a 18.0 a 46.5 b 16.9 a 

2, 3, 4 31.5 a 19.4 a 42.0 b 18.6 a 

3, 4, 5 30.7 a 22.6 a 58.2 c 20.7 a 

4, 5, 6 32.5 a 23.9 a 65.9 c 20.4 a 

Check 33.2 a 50.9 b 93.0 d 43.6 b 

+ 1 - June 15; 2 - June 27; 3 - July 6; 4 - July 17;  5 - July 27; 6 - 
August 8 .  

The small letters indicate Duncan's multiple range groupings of 
treatments which do not differ significantly at the 5% level. 

Fungicidal Spray Timing Experiments 

Materials and methods 

It is  no t  economically f e a s i b l e  t o  spray  
over  t h e  e n t i r e  growing season, as t h i s  would 
r e q u i r e  6 t o  9 fungic ide  app l i ca t ions .  To 
determine t h e  optimum timing of fungicide 
a p p l i c a t i o n s  , sever a1  overlapping spray  
s e r i e s  of three app l i ca t ions  each were 
evaluated,  with each series s t a r t e d  a t  
d i f f e r e n t  times. For convenience of 
t r ack ing ,  each spray app l i ca t ion  w a s  given a 
number 1 through 6 t o  correspond to  t h e  date 
when appl ied .  The f i r s t  series of sprays  

s t a r t e d  on June 15 i n  1972, and on June 14 i n  
1973. Once s t a r t e d ,  spray app l i ca t ions  
wi th in  a s e r i e s  were continued a t  10-day 
i n t e r v a l s .  The l a t e s t  app l i ca t ion  i n  a 
s e r i e s  was on August 7 i n  both years.  
Benomyl (Benlate) was used a t  1 l b  per 100 
g a l  i n  both 1972 and 1973. 

The p l o t  s i z e ,  t h e  method of fungic ide  
app l i ca t ion ,  and f i n a l  evaluat ion  of t h e  da ta  
were as  descr ibed i n  t h e  previous s e c t i o n  on 
fungic ide  evaluation.  The t iming experiments 
were c a r r i e d  ou t  a t  Brooks and Indian  Head i n  
1972 and a t  Brooks i n  1973. P l o t s  were 
r e p l i c a t e d  5 times a t  Brooks i n  1973; 
however, between July  26 and August 9, t h e  
f i r s t  r e p l i c a t e  was destroyed. 



84 VOL. 54, No. 3, CAN. PLANT 01.9. SURV., SEPT., 1974 

Table 6. Time of benomyl application vs. poplar leaf spots, Brooks, 1972 

Leaves 
Leaves Disease with spots Dead leaves 

t Date of 
application per whip % % % 

* 
1, 2, 3, 4, 5, 6 35.8 a 1.1 a 9.9 a 0.7 a 

1, 2, 3 36.9 a 4 . 1  a 30.9 b 3.2 ab 

2, 3, 4 35.1 a 4.2 a 18.1 a 3.5 ab 

3, 4, 5 32.1 a 11.4  b 44.7 bc 9.2 bc 

4, 5, 6 34.1  a 15.3 b 53.4 c 13.0 c 

Check 35.3 a 43.2 c 83.4 d 35.1 d 

' 1 - June 15; 2 - June 27; 3 - July 6; 4 - July 17; 5 - July 27; 6 - 
August 8. 

The small letters indicate Duncan's multiple range groupings of 
treatments which do not differ significantly at the 5% level. 

Table 7. Time of benomyl application vs. poplar leaf spots, Brook!;, 1973 

Leaves 
Date' of Leaves Disease with spots Dead leaves 

application per whip % % % 

2, 3, 4 

3, 4 ,  5 

4, 5 ,  6 

1, 3, 5 

2, 4, 6 

Check 

* 
34.5 a 2.0 a 

34.5 a 3.7 a 

40.0 ab 5.8 ab 

42.3 c 10.7 c 

40.6 bc 17.3 d 

39.3 abc 5.1  ab 

38.4 abc 8.7 bc 

35.8 ab 29.5 e 

4.6 a 

33.6 cd 

28.6 cd 

30.2 cd 

39.8 d 

15.4 ab 

25.9 bc 

90.1 e 

2.0 a 

2.9 a 

4.7 ab 

9.4 c 

15.2. d 

4.5 ab 

8 . 1  bc 

24.8 e 

1 - June 14;  2 - June 25; 3 - July 5; 4 - July 16; 5 - July 26; 6 - 
August 6. 

* 
The small letters indicate Duncan's multiple range groupings of 

treatments which do not differ significantly at the 5% level. 

Resu I ts 

Leaf s p o t  development i n  t h e  non-sprayed 
p l o t s  a t  Brooks i n  1972 and 1973 a r e  shown i n  
Tables 1 and 4 respect ive ly .  The o n s e t  of 
t h e  d i s e a s e  was cons iderably  l a t e r  i n  1973 
than  i n  previous years ;  however, t h e  p a t t e r n  
of development throughout t he  growing season 
was s imi l a r .  Leaf s p o t  s e v e r i t y  increased  
from 0% on June 14 t o  29.5% on August 27. 
Simi l a r  i nc reases  i n  numbers of l eaves  

demonstrate t h e  importance of fung ic ida l  
coverage during l a t e  June t o  mid-July. The 
b e s t  series of t h r e e  sprays  (1, 2 ,  3)  reduced 
l e a f  spo t  s e v e r i t y  by 65% a t  Indian  Head i n  
1972, by 91% a t  Brooks  i n  1972, and by 88% a t  
Brooks i n  1973. A s  expected, s i x  sprays ,  
covering mid-June t o  e a r l y  August r e s u l t e d  i n  
b e t t e r  c o n t r o l  than  t h r e e  sprays ,  reducing 
l ea f  spo t  s e v e r i t y  by l o % ,  9896, and 94% 
r e spec t ive ly .  S imi l a r  d a t a  a r e  shown f o r  
percent  dead leaves.  

s p o t t e d  and numbers of dead l eaves  were 
observed, 0 t o  32.3  and 0 t o  0.9, I n  a l l  t e s t s  t h e  percentages  of spo t t ed  
r e s p f c t  i ve ly  . l e aves  i n  t h e  2, 3,  4 s e r i e s  were lower than  

i n  any o t h e r  s e r i e s  of t h r e e  successive 
The r e s u l t s  of t h e  spray  t iming sprays ,  bu t  t h e s e  d i f f e r e n c e s  were 

experiments, shown i n  Tables 5, 6, and 7, s i g n i f i c a n t  only a t  Brooks i n  1972. 

__..--I__--- - 
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The da ta  presented i n  Table 7 show t h a t  
three sprays  20 days a p a r t  (series 1, 3, 5 )  
gave a s  good c o n t r o l  as  s e r i e s  1, 2,  3 ,  4 ,  5 ,  
6 ;  s e r i e s  1, 2,  3;  and series 2, 3, 4. The 
a l t e r n a t e  s e r i e s  (2, 4, 6) gave s i g n i f i c a n t  
c o n t r o l  of leaf  spo t s  bu t  was not  a s  good a s  
t h e  above mentioned s e r i e s .  It must a l s o  be 
noted t h a t  a l l  s e r i e s  of t h r e e  sprays  i n  a l l  
three t e s t s  gave s ing i f  i c a n t  con t ro l  of 
poplar  leaf  spots .  

Poplar l e a f  spo t s  can be e f f e c t i v e l y  
con t ro l l ed  with t h r e e  app l i ca t ions  of bencmyl 
beginning mid- t o  l a t e  June and a t  10-day 
i n t e r v a l s  u n t i l  e a r l y  t o  mid-July. Equally 
e f f e c t i v e  is a series of  t h r e e  a p p l i c a t i o n s  
of fungic ide  a t  20-day i n t e r v a l s  s t a r t i n g  i n  
mid-June. However, a recommendation f o r  t h e  
use of benomyl cannot be made u n t i l  t h e  
chemical is proper ly  r e g i s t e r e d  f o r  use on 
poplars.  
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