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FOLIAGE DISEASES OF VEGETABLE,S IN QUEBEC IN 1963 A N D  1964 
A N D  THEIR RELATIONSHIP TO RAINFALL 

Thomas S imard l  , Rene Crete2 and Jacques Simard3 

Abstract 
Observations made over  a six-year period in the muck soi ldis tr ict  south of Montreal 

indicate that ear ly  establishment of foliage diseases may be expected and fungicide appli- 
cations required in July when the June rainfall i s  close to o r  above the 27-year average. 
Rainfall in June notably lower than the 27-year average indicates a late development of 
diseases and, therefore, no fungicide sprays should be required in July. 

Des observations kchelonnees s u r  une pkriode de six ans dans la  region des sols 
organiques du sud de Montreal indiquent qufi l  y a risque dlimplantation hative des mala-  
dies fol iaires  lorsque le total des pluies de juin approche ou depasse la moyenne de 27 
ans. I1 peut a lors  6 t re  nkcessaire  de commencer les  traitements fongicides en juillet. 
Par ai l leurs ,  une precipitation de juin notablement infbrieure B la moyenne de 27 ans 
se ra i t  un indice dtun developpement tardif des maladies foliaires et de ltinutilite d'avoir 
recours  a des t rai tments  fongicides en juillet. 

Introduction 
Since 1959, annual surveys of the plant diseases 

occurr ing on the principal vegetable crops grown in 
muck soi ls  south of Montreal have been car r ied  out. 
The object of these surveys was to follow disease 
development in  the a r e a  and to t r y  to relate  this de- 
velopment to  annual climatic conditions, especially 
rainfall.  The general method used is described in 
an ear l ie r  report (3). The diseases observed in 1963 
and 1964 and their intensi tyare l is ted in Tables 2 to 
5. The annual rainfall fo r  1959 to  1964 and the 27- 
year  average rainfall f r om June to Septemberfor the 
period 1938 to 1964, recorded a t  Ste. Clotilde, Que., 
were  obtained f rom M. C. Peron,  of the Research 
Station at St. Jean, Que, and a r e  presented in Table 
1. These f igures a r e  considered to be representa-  
tive of the general situation in the muck soi l  dis tr ict .  
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Table 1. Rainfall in inches at Ste-Clotilde (Chateau- 
g u a Y ) .  

Year June July August September 

5. 18 1 .43  1959 

1960 3. 19 1.54 1. 56 4. 31 

1961 3. 32 5. 12 3. 77 0 .  52 

1962 1. 93 4. 76 4 .59  2. 76 

3.46 1 .  44 

1963 2. 83 1.  62 6.04 3. 13 

1964 1. 72 2. 91 3. 03 1. 19 

27-year 
average 3.50 3.50 3. 39 3.15 

Results a n d  discussion 
In general,  the resul ts  for  1963 were  s imi la r  to 

those presented fo r  1962 (4). In both years ,  foliage 
diseases were observed about one month la te r  than 
in 1961 and did not develop extensively. In 1964, the 
situation was even less  critical; the diseases devel- 
oped about45 days la te r  than in 1961 and, in general, 
t races  only were recorded ear ly  in September. 
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Table 2. Diseases in the Ste-Clotilde region. 

CROP DISEASES DISEASE INTENSITY 
1963 1964 

CARROT 

CELERY 

LETTUCE 

ONION 

POTATO 

SUGAR 
BEET 

Alternaria leaf blight (Alternaria dauci) 

Cercospora leaf blight (Cercospora carotae) 

Root-knot nematode (Meloidogyne hapla) 

4-tr./4 fields 1 - t r . /4  fields 

4-tr . /4  fields 2-s1./4 fields 

1 -tr./4 fields 

Bacter ial  blight (Pseudomonas apii) 

Pink rot  (Sclerotinia sclerotiorum) 

Aster  yellows (callistephus virus 1 )  

Downy mildew (Bremia lactucae) 

Mosaic (virus) 

Root-knot nematode (Meloidogyne hapla) 

Calcium deficiency 

Ear ly  blight (Alternaria solani) 

Late blight (Phytophthora infe stans) 

Herbicide injury 

Tip burn 

Leaf spot (Alternaria tenuis) 

2-tr./4 fields 

1 - t r . /4  fields 

3-tr . /3  fields 1 - t r . / l  field 

3-tr.-s1./3 fields 1- t r . / l  field 

3- tr .  /3  fields 

1 - t r . /3  fields 

1 -tr./4 fields 

1 - t r . /3  fields 

1 - t r . /3  fields 

1 -tr./3 fields 

3-tr.-s1./3 fields 

2-tr./2 fields 

Table 3. Diseases in the Napierville region. 

CARROT Alternaria  leaf blight (Alternaria d z i )  2-tr./2 fields 2-tr./2 fields 

Cercospora leaf blight (Cercospora carotae) 2-tr./2 fields 

ONION Leaf fleck (Botrytis cinerea) 

Calcium deficiency 

3-tr . /3  fields 1 -s l . / l  field 

3-mod./3 fields 

POT AT 0 Rhizo ct onia (Pellicular ia filament o sa) 2-tr./2 fields 
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Table 4. Diseases in the Sherrington region. 

DISEASES DISEASE INTENSITY CROP 
1963 1964 

CARROT Alternaria  leaf blight (Alternaria dauci) 

Cercospora leaf blight (Cercospora carotae) 

Root-knot nematode (Meloidogyne hapla) 

Aster yellows (callistephus virus 1) 

CELERY Late blight (Septoria apiicola) 

Bacter ial  blight (Pseudomonas apii) 
(on Utah 10-B o r  1611) 

LETTUCE Aster yellows (callistephus virus 1) 

ONION Fusariurn basal  rot (Fusar ium oxysporum f .  cepae) 

Downy mildew (Pe  rono spo r a de st ruct  or)  

Leaf fleck (Botrytis cinerea) 

Leaf blight (Botrytis squamosa) 

POTATO Rhizoctonia (Pellicularia filamentosa) 

Late blight (Phytophthora infe stans) 

Black heart  (oxygen deficiency) 

3-tr./3 fields 1-s1./2 fields 

3-tr . /3  fields 1 -s1./2 fields 

1 - t r . /3  fields 

1 - t r .  /2 fields 

2-tr . /  8 fields 

3-mod./8 fields 

l - t r . /  1 field 

4-tr./12 fields 

3-tr./12 fields 

3-mod./12 fields 

3-tr . /3  fields 

1 - s1./3 fields 

2-sev./3 fields 

1 - s l . / l  field 

Table 5. Diseases in the Farnham region. 

1 -s l . / l  field 

1 - t r . / l  field 

1 - t r . /2  fields 

1 -s1./2 fields 

CARROT Alternaria  leaf blight (Alternaria dauci) 

Cercospora leaf blight (Cercospora carotae) 

Root-knot nematode (Meloidogyne hapla) 

LETTUCE Downy mildew (Bremia lactucae) 

Aster yellows (callistephus virus 1 )  

Mosaic (virus) 

ONION Leaf fleck (Botrytis cinerea) 

Leaf blight (Botrytis squamosa) 

1 - t r . / l  field 

1 - t r . / l  field 

1 - t r . / l  field 

1 - t r . / l  field 

3-tr./3 fields 

1-mod.1 -sev./2 fields 
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This seems to support the hypothesis of a cor-  
relationbetween June rainfall and inoculum build-up 
leading to the establishment of initial disease foci, 
put forward ea r l i e r  (4). 

Table 1 shows that the June rainfall in the years  
1959-1961 was close to  the 27-year average a t  Ste. 
Clotilde. 1961, with heavy rainfall in June, July and 
August, was character ized by a general spread and 
high intensity of fol iar  diseases on potato, onion and 
carrot .  In 1961, ear ly  epidemics of potato late blight 
(E. infestans) on both early and late varieties, onion 
leaf blight ( g .  squamosa) and mildew (E. destructor) 
and car ro t  leaf blights (& dauci and _C. carotae) 
were  observed (3). In 1959 and 1960, the June rain- 
fall was high but la t ter  parts  of both seasons were 
dry, except in August 1959. Consequently, the foliar 
diseases mentioned above although generally ob- 
served,  were a t  a low intensity (1, 2). 

The yea r s  1962-1964 were character ized by June 
rainfall notably lower than the 27-year average. 
During those th ree  years ,  foliage diseases developed 
late;  in mid-August of 1962 and 1963, and early in 
September of 1964. During this period, disease was 
most  ser ious in 1962, when July and August rainfalls 
were higher than the 27-year average (4). During 
the s ix yea r s  under observation, disease development 
and intensity were the least  ser ious in 1964, when 
rainfalls for  June, July and August were  below the 
27 -year  ave rage . 

In summary,  these resul ts  indicate that an early 
establishment of foliage disease may be expected and 
fungicide applications required in July, when the June 
rainfall is close to o r  above 3. 50 inches, the 27-year 
average at Ste. Clotilde. Fur ther  spread and devel- 

opment of the diseases will depend on the July and 
August rainfalls. 

A June rainfall much lower than the 27-year 
average indicates a late development of diseases 
and, therefore, fungicide sprays  should not be r e -  
quired in July. Under these conditions, i f  fungicide 
sprays a r e  applied in August in years  when rainfall 
i s  high d;ring July and/or August, no ser ious econo- 
mic  losses should be expected f rom foliage diseases.  
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