
Int. J. Biometeor. 1963, vol. 7, issue I, pp. 27-3~ 

E||ect o| Meteorological Events on Ragweed 
Pollen Count 

by 
R. M, Holmes* and I. J. Bassett 

27 

INTRODUCTION 

There is considerable concern among health officials in recent years over the in- 
creased incidence of ragweed induced hay fever (Dingle, 1957a, 1957b;Goodwin et aZ, 
1957). Dingle (1955) has described ragweed pollinosis as being a botanical-meteoro- 
logical-medical problem, i.e.,the ragweed plant produces pollen which is carried by 
air currents to sensitive persons. The influence of meteorological factors on hay 
f~ver pollen counts has been demonstrated recently by Dingle (1957h), ~ Bianchi 
e t  a l .  ( 1 9 5 9 ) ,  J o n e s  ( 1 9 5 2 ) ,  S m i t h  and Brooks  ( 1 9 5 ~ ) ,  G i l b e r t  ( 1 9 5 0 ) ,  and o t h e r s .  In  
g e n e r a l ,  i t  has  b e e n  shown t h a t  r agweed  p o l l e n  c o u n t s  r i s e  s h a r p l y  i n  e a r l y  m o r n i n g  
h o u r s  w i t h  a s i m u l t a n e o u s  d e c r e a s e  i n  r e l a t i v e  h u m i d i t y .  P o l l e n  c o u n t s  g e n e r a l l y  d e -  
c r e a s e  r a p i d l y  i n  t h e  a f t e r n o o n  and r e m a i n  low t h r o u g h  t h e  n i g h t .  The p r e s e n t  work 

! 
was u n d e r t a k e n  t o  r e l a t e  d a i l y  and h o u r l y  r agw eed  p o l l e n  c o u n t s  t o  s p e c i f i c  m e t e o r o -  
l o g i c a l  e v e n t s .  

MATERIALS AND M~THODS 

The experiments were conducted at the Central Experimental Farm, Ottawa, which is 
an area of approximately 1250 cultivated acres near the centre of Ottawa. The expe- 
rimental area was open cultivated ground with a large wind fetch in all directions. 
Common or short ragweed, A. ARTEMISIIFOLIA, was abundant in cultivated fields,waste 
places and along roadsides within the immediate area. Surveys conducted throughout 
the city of Ottawa in recent years have shown that Giant ragweed,A. TRIFIDA, occurs 
frequently in waste places and low wet areas throughout the city while the perennial 
ragweed, A. CORONOPIFOLIA, has not been found within the city limits. The ragweed 
hay fever season at Ottawa usually begins about 15 August, reaches a peak about 28 
August, and then ends shortly after 15 September. 

V o l u m e t r i c  c o u n t s  o f  a i r - b o r n e  r agweed  p o l l e n  were  t a k e n  d u r i n g  t h e  3 0 - d a y  s e a s o n  
i n  1961 u s i n g  a s a m p l e r  t h a t  has  b e e n  d e s c r i b e d  p r e v i o u s l y  by V o i s e y  and B a s s e t t  
( 1 9 6 1 ) .  T h i s  a p p a r a t u s  draws  a m e t e r e d  vo lume  of  a i r  o v e r  a g l a s s  s l i d e  c o a t e d  w i t h  
g l y c e r i n e  j e l l y .  The s l i d e s  were  i n d i v i d u a l l y  e x p o s e d  t o  t h e  a i r  s t r e a m  and changed  
a u t o m a t i c a l l y  e a c h  h o u r .  The m a g a z i n e  of  t h e  s a m p l e r  h o l d s  2~ s l i d e s  in  an e x c h a n g e -  
a b l e  drum. The s a m p l e r  was moun ted  one m e t e r  a b o v e  t h e  g r a s s  s u r f a c e  i n  t h e  w e a t h e r  
s i t e ,  and a l l  o b s e r v a t i o n s  were  t a k e n  i n  t h i s  a r e a .  R e l a t i v e  h u m i d i t y  and a i r  t e m -  
p e r a t u r e  m e a s u r e m e n t s  were  made w i t h  a h a i r  h y g r o g r a p h  and b i m e t a l  t h e r m o g r a p h , r e s -  
p e c t i v e l y .  Lapse  r a t e s  were  r e c o r d e d  f rom v e n t i l a t e d  and s h i e l d e d  t e m p e r a t u r e  ~ n s o r s  
s u p p o r t e d  a t  20,  and 190 f t  on a 200 f t  t o w e r .  S l i d e s  w e r e  a l s o  e x p o s e d  i n  an a p p a -  
r a t u s  of  t h e  Durham g r a v i t y - t y p e ,  a t  g r o u n d  l e v e l  and on t h e  t o w e r  a t  2 0 , 9 0  and 190 
f t  l e v e l s .  The s l i d e s  w e r e  changed  d a i l y  a t  ~ : 0 0  p .m.  

*)  A g r o - M e t e o r o l o g i c a l  and Taxonomy S e c t i o n s ,  P l a n t  R e s e a r c h  I n s t i t u t e ,  R e s e a r c h  
B r a n c h ,  Canada D e p a r t m e n t  of  A g r i c u l t u r e ,  O t t a w a .  
R e c e i v e d  9 May 1963.  
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RESULTS AND DISCUSSION 

I n  t he  f o l l o w i n g  p a r a g r a p h s  p o l l e n  c o u n t s  w i l l  be d i s c u s s e d  i n  r e l a t i o n  to  e a c h  
m e t e o r o l o g i c a l  e v e n t .  P e r t i n e n t  i t e m s  i n  t h e  l i t e r a t u r e  w i l l  a l s o  be i n t r o d u c e d  i n  
t h i s  c o n t e x t .  The e v e n t s  of  t h r e e  d i f f e r e n t  t y p e s  of  days  a r e  shown i n  F i g s . l - 3  t o -  
g e t h e r  w i t h  t h e  p o l l e n  c o u n t s .  

A " t y p i c a l  r agweed  hay  f e v e r  day"  has  a s h a r p l y  r i s i n g  p o l l e n  c o u n t  d u r i n g  e a r l y  
to  m i d - m o r n i n g  and a r a p i d l y  d e c r e a s i n g  c o u n t  i n  t h e  a f t e r n o o n .  E v e n i n g  and n i g h t  
c o u n t s  a r e  u s u a l l y  v e r y  low.  I n  t he  sample  shown i n  F i g .  1, an  i n v e r s i o n  o c c u r r e d  
f rom 3 : 0 0  to  6 : 0 0  a .m.  w i t h  h e a v y  g r o u n d  f o g ,  100% r e l a t i v e  h u m i d i t y  and c o o l  t e m -  
p e r a t u r e s .  F o l l o w i n g  s u n r i s e ,  t h e  fog  b u r n e d  o f f ,  t h e  r e l a t i v e  h u m i d i t y  d e c r e a s e d  
r a p i d l y ,  t h e  t e m p e r a t u r e  r o s e ,  an  e a r l y  s u p e r - a d i a b a t i c  l a p s e  d e v e l o p e d  and t he  p o l -  
l e n  c o u n t  i n c r e a s e d  s h a r p l y  r e a c h i n g  a peak  b e t w e e n  9 : 0 0  and 10:OO a . m .  These  ob -  
s e r v a t i o n s  a r e  s i m i l a r  t o  t h o s e  of  D i n g l e ~ 1 9 5 7 a , b ) a n d  o t h e r s  ( J o n e s ,  1 9 5 2 ; V o i s e v a n d  
B a s s e t ,  1 9 6 1 ) .  
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F i g .  1: H o u r l y  v a r i a t i o n  i n  r agweed  p o l l e n  c o u n t  and m e t e o r o l o g i c a l  f a c t o r s ,  
2~ A u g u s t  1961.  

Bianchi, Schwemmin and Wagner (1959) have described three major steps that occur 
on "typical days" before actual dispersion or flotation of pollen takes place, viz. 
(a) the ejection of pollen in clumps from the flower; (b) a period of adherence of 
t h e  p o l l e n  c l u s t e r s  t o  a d j a c e n t  v e g e t a t i o n ;  ( c )  t h e  f l o t a t i o n  of  t h e  p o l l e n  by t u r -  
b u l e n t  a i r .  I t  i s  r e p o r t e d  t h a t  low h u m i d i t i e s  a r e  n e c e s s a r y  b e f o r e  t h e  f i r s t  s t e p  
i n  t h e  p r o c e s s  can  o c c u r .  G e n e r a l l y , o u r  o b s e r v a t i o n s  t e n d  to  s u p p o r t  t h i s  v i e w ,  b u t  
s i n c e  our  m e a s u r e m e n t s  were of p o l l e n  f l o t a t i o n  ( s t e p  ( c )  t h e  o n s e t  of  a t m o s -  
p h e r i c  t u r b u l e n c e  was more c l o s e l y  r e l a t e d  t o  p e r i o d s  of peak  p o l l e n  c o u n t .  I n  f a c t ,  
on no o c c a s i o n  d i d  peak  p o l l e n  c o u n t s  o c c u r  w i t h o u t  s u p e r - a d i a b a t i c  ( t u r b u l e n t ) c o n -  
d i t i o n s .  I n  many i n s t a n c e s  r e l a t i v e  h u m i d i t y  s h a r p l y  d e c r e a s e d  d u r i n g  t h e s e  p e r i o d s .  
These  t r e n d s  a r e  shown i n  T a b l e  1 . A l s o  l i s t e d  i n  T a b l e  1 a r e  t he  t i m e s  of peak  p o l l e n  
c o u n t  and a s t a t e m e n t  of  t h e  g e n e r a l  w e a t h e r  c o n d i t i o n .  Note t h a t  t h e  p e r i o d  of  ma- 
ximum p o l l e n  c o n c e n t r a t i o n  v a r i e s  w i d e l y , b u t  o c c u r s  d u r i n g  t he  m o r n i n g  h o u r s ( e x c e p t  
on m o r n i n g s  w i t h  r a i n ) .  



T
a
b
l
e
 
I.
 
M
e
t
e
o
r
o
l
o
g
i
c
a
l
 

c
o
n
d
i
t
i
o
n
 
d
u
r
i
n
g
 
p
e
r
i
o
d
 

o
f 

p
e
a
k
 
p
o
l
l
e
n
 
c
o
u
n
t
s
 

D
a
y
 

A
u
g
.
 

1
6
 

A
u
g
.
 

17
 

Au
g.

 
18

 
A
u
g
.
 

19
 

Au
g.

 
2
0
 

A
u
g
.
 

21
 

A
u
g
.
 

2
2
 

A
u
g
.
 

2
3
 

Au
g.

 
2b

 
A
u
g
.
 

2
5
 

Au
g.

 
2
6
 

Au
g.

 
2
7
 

A
u
g
.
 

2
8
 

A
ug

. 
2
9
 

A
ug

. 
30

 
Au

g.
 

3
1
 

S
e
p
t
.
 

l 
S
e
p
t
.
 

2 
S
e
p
t
.
 

) 
Se

pt
. 

S
e
p
t
.
 

5 
S
e
p
t
.
 

6 
S

ep
t.

 
? 

S
e

p
t.

 
8 

S
e

p
t.

 
9 

S
e

p
t.

 
10

 
S

ep
t.

 
11

 
S

e
p

t.
 

12
 

S
e
p
t
.
 
1
5
 

S
e
p
t
.
 
I~
 

S
e
p
t
.
 
15

 

T
im

e 
o

f 
p

ea
k

 
p

o
ll

e
n

 
c

o
u

n
t 

8-
- 

9 
a
.
m
.
 

I
I
-
1
2
 
a.
m.
 

I
I
-
1
2
 
a.
m.
 

9
-
1
0
 
a.
m.
 

6
- 

7 
a.

m
. 

8
- 

9 
a.

m
. 

1
2
-
 

1 
p

.m
. 

9
-
1
0
 
a.
m.
 

9
-
1
0
 
a.
m.
 

1
0
-
I
I
 
a.

m.
 

9
-
1
0
 
a.

m.
 

8
-
 
9 

a.
m.
 

l
-
 
2 

p
.
m
.
 

7
- 

8 
a.

m
. 

7
- 

8 
a.

m
. 

9
-
1
0
 
a.
m.
 

1
- 

2 
p

.m
. 

9
-
1
0
 
a.

m.
 

1
0

-1
1

 
a.

m.
 

1
0
-
1
1
 
a.

m.
 

12
- 

1 
p

.m
. 

I0
-I

I 
a.
m.
 

9
-
1
0
 
a.
m.
 

9
-
1
0
 
a.
m.
 

6
- 

7 
a.

m
. 

8
- 

9 
a

.m
. 

C
o
n
d
i
t
i
o
n
 
d
u
r
i
n
g
 
p
e
r
i
o
d
 

of
 
r
i
s
i
n
g
 
p
o
l
l
e
n
 
c
o
u
n
t
 

D
e
c
r
e
a
s
i
n
g
(
l
)
 

t
e
l
.
h
u
m
i
d
i
t
y
 

S
u
p
e
r
-
a
d
i
a
-
 

b
a
t
i
c
 
l
a
p
s
e
(
2
)
 

Y Y Y Y Y Y 
m
i
s
s
i
n
g
 
d
a
t
a
 

Y Y u Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

E
ve

ni
ng

 
r
i
s
e
 

i
n
 
p
o
l
l
e
n
 

co
u

n
t 

G
en

er
al

 
w
e
a
t
h
e
r
 

(5
) 

P
a

rt
ly

 
c

lo
u

d
y

, 
m

o
d

er
at

e 
w

in
d

s 
N

.W
. 

P
a

rt
ly

 
c

lo
u

d
y

, 
c

o
o

l,
 

li
g

h
t 

w
in

d
s 

N
.W

. 
C

le
a

r 
an

d
 

c
o

o
l,

 
li

g
h

t 
w

in
d

s 
N

.W
. 

C
le

a
r 

an
d

 
w

ar
m

, 
li

g
h

t 
w

in
d

s 
S

.W
. 

C
le

a
r 

an
d

 
w

ar
m

, 
m

o
d

e
ra

te
 

w
in

d
s 

S
.W

. 
to

 
W

. 
C

lo
u

d
y

 
to

 
p

a
rt

ly
 

c
lo

u
d

y
, 

c
o

o
l,

 
w

in
d

s 
N

.E
. 

M
o

rn
in

g
 

sh
o

w
e

rs
, 

c
le

a
ri

n
g

, 
li

g
h

t 
w

in
d

s 
S

. 
to

 
S

.W
. 

M
o

rn
in

g
 

fo
g

, 
c

le
a

ri
n

g
, 

li
g

h
t 

w
in

d
s 

E
. 

N
oo

n 
sh

o
w

er
, 

c
le

a
ri

n
g

, 
li

g
h

t 
w

in
d

s 
S

.E
. 

N
o
o
n
 
t
r
a
c
e
 
o
f
 
r
a
i
n
,
 
w
a
r
m
,
 
l
i
g
h
t
 
w
i
n
d
s
 
S
.
E
.
 

N
o
o
n
 
r
a
i
n
r
 
m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
S
.
W
.
 

E
a
r
l
y
 
m
o
r
n
i
n
g
 
r
a
i
n
,
 
m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
S
.
W
.
 

M
o
r
n
i
n
g
 
r
a
i
n
,
 
m
o
d
e
r
a
t
e
,
 

l
i
g
h
t
 
w
i
n
d
s
 
W.
 
t
o
 
N
.
W
.
 

E
a
r
l
y
 
fo
g,
 
c
l
e
a
r
i
n
g
,
 
w
a
r
m
,
 
L
i
g
h
t
 
w
i
n
d
s
 
N
.
W
.
 

C
l
e
a
r
,
 
m
o
d
e
r
a
t
e
,
 
w
i
n
d
s
 
m
o
d
e
r
a
t
e
 
N
.
W
.
 

to
 
W.

 
M
o
r
n
i
n
g
 
c
l
o
u
d
i
n
e
s
s
,
 

c
l
e
a
r
i
n
g
,
 

l
i
g
h
t
 
w
i
n
d
s
 
S.

W.
 

M
o
r
n
i
n
g
 
r
a
i
n
,
 
p
a
r
t
l
y
 
c
l
o
u
d
y
,
 
l
i
g
h
t
 
w
i
n
d
s
 
S
.
E
.
 

C
l
o
u
d
y
,
 
w
a
r
m
,
 
m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
S
.
W
.
 

C
l
e
a
r
s
 
w
a
r
m
,
 
m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
S.

W.
 

C
l
e
a
r
,
 
w
a
r
m
,
 
m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
N.

W.
 

C
l
e
a
r
,
 
w
a
r
m
,
 
m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
N
.
E
.
 

C
l
e
a
r
,
 
co

ol
j 

m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
N
.
E
.
 

C
l
e
a
r
,
 
w
a
r
m
e
r
,
 
m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
N
.
W
.
 

C
l
e
a
r
,
 
w
a
r
m
e
r
,
 

l
i
g
h
t
 
w
i
n
d
s
 
N.
 

C
l
e
a
r
,
 
w
a
r
m
e
r
,
 
m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
S.

W.
 

C
l
e
a
r
,
 
w
a
r
m
e
r
,
 
m
o
d
e
r
a
t
e
 
w
i
n
d
s
 
S
.
W
.
 

9
-
1
0
 

a.
m

. 
6

- 
7 

a.
m

. 
1

-2
p

.m
. 

8
- 

9 
a.

m
. 

Y
 

Y
 

Y
 

Y
 

C
le

a
r,

 
w

ar
m

er
, 

m
o

rn
in

g
 

tr
a

c
e

 
o

f 
ra

in
, 

li
g

h
t 

w
in

d
s 

N
.W

. 
C

lo
u

d
y

, 
c

o
o

l,
 

m
o

d
e

ra
te

 
w

in
d

s 
N

.E
. 

C
lo

u
d

y
, 

c
o

o
l,

 
m

or
ni

ng
 

ra
in

, 
w

in
d

s 
N

.E
. 

C
lo

u
d

y
, 

fo
g

, 
m

o
rn

in
g

 
ra

in
, 

w
in

d
s 

S
.E

. 
to

 
S

.W
. 

il
 

Y
 =

 
Y

es
; 

N
 =

 
N

o.
 

L
ap

se
 

ra
te

 
w

as
 

m
ea

su
re

d
 

b
et

w
ee

n
 

20
 

an
d 

20
0 

ft
 

a
t 

th
e 

w
e

a
th

e
r 

si
te

. 
G

en
er

al
 

w
e

a
th

e
r 

d
u

ri
n

g
 

d
ay

 
an

d 
si

n
d

s 
d

u
ri

n
g

 
6

-8
 

h
o

u
rs

 
p

re
v

io
u

s 
to

 
th

e 
p

e
ri

o
d

 
o

f 
p

ea
k

 
p

o
ll

e
n

 
c

o
u

n
t.

 



3o 

During the morning hours on 25 August,a convection storm caused0.10 in of precip- 
itation which washed the atmosphere free of pollen (Fig. 2).The pollen was remitted 
by noon and reached a peak count between I:00 and 2:00 p.m. This period was also char- 
acterized by a super-adiabatic lapse and decreasing humidity. Gustiness during early 
morning may have refloated some pollen which settled overnight and caused the small 
rise in pollen count between ~:00 and 5:00 a.m. 
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F i g .  2:  H o u r l y  v a r i a t i o n  i n  r a g w e e d  p o l l e n  c o u n t  
and m e t e o r o l o g i c a l  f a c t o r s ,  25 A u g u s t  1961.  

A u g u s t  31 was a t y p i c a l  i n  s e v e r a l  r e s p e c t s .  P o l l e n  c o u n t s  b e g a n  t o  r i s e  b e t w e e n  
3 : 0 0  and ~ : 0 0  a .m.  u n d e r  s l i g h t l y  l a p s e  t o  a d i a b a t i c  c o n d i t i o n s  w i t h  v e r y  l i t t l e  
change  i n  r e l a t i v e  h u m i d i t y  o r  t e m p e r a t u r e . S u p e r - a d i a b a t i c  l a p s e  r a t e  d e v e l o p e d  b e -  
t w e e n  6 : 0 0  and 7 : 0 0  a .m.  w i t h  a sudden  r i s e  i n  p o l l e n  c o u n t . R e f l o t a t i o n w a s p r o b a b l y  
t h e  c a u s e  o f  t h e  v e r y  e a r l y  r i s e  i n  p o l l e n  c o u n t .  The wind  s t a r t e d  a t  a b o u t  3 : 0 0  a .m.  
and s p e e d s  were  c o n s t a n t  a t  3 - 5  mph w i t h  no dew. T h e r e  was a h e a v y  p o l l e n  y i e l d  t h e  
p r e v i o u s  day so t h e  v e g e t a t i o n  was p r o b a b l y  w e l l  c o v e r e d  w i t h  s e t t l e d  p o l l e n .  

A f u r t h e r  i n t e r e s t i n g  f e a t u r e  o f  31 A u g u s t  was t h e  s u d d e n  r i s e  i n  p o l l e n  c o u n t  i n  
t h e  e v e n i n g .  T h i s  p e r i o d  was c h a r a c t e r i z e d  by a n e u t r a l  l a p s e ,  and d e c r e a s i n g  - t e m -  
p e r a t u r e s .  However ,  t h e  r e l a t i v e  h u m i d i t y  d e c r e a s e d  f r o m  90 t o  80% and t h e w i n d s p e e d  
i n c r e a s e d  f rom ca lm t o  3 -~  mph and t h i s  may h a v e  c a u s e d  some r e f l o t a t i o n .  The e v e n i n g  
r i s e  i n  p o l l e n  c o u n t  was a l s o  n o t e d  on s e v e r a l  o t h e r  o c c a s i o n s  ( T a b l e  1 ) , n o t  a l l  o f  
w h i c h  were  a c c o m p a n i e d  by i n c r e a s e d  wind s p e e d s  o r  d e c r e a s i n g  h u m i d i t y .  N e a r l y  a l l  o f  
t h e s e  s i t u a t i o n s  were  d u r i n g  p e r i o d s  of  n e u t r a l  t o  s l i g h t l y  l a p s e  c o n d i t i o n s . H e w s o n  
(1960)  s u g g e s t s  t h a t  i n  t h e  c a s e  o f  e v e n i n g  i n d u s t r i a l  p o l l u t i o n ,  a n o c t u r n a l  i n -  
v e r s i o n  fo rms  o v e r  t h e  c o o l i n g  r u r a l  c o u n t r y s i d e . W h e n ~ i s  a i r  p a s s e s  o v e r  t h e  warmer  
u r b a n  c e n t r e s ,  t h e  i n v e r s i o n  i s  d e s t r o y e d  and t h e  p o l l u t a n t s  a r e  c a r r i e d  to  t h e  s u r -  
f a c e .  A s i m i l a r  c o n d i t i o n  may be o c c u r r i n g  i n  t h e  c a s e s  o f  an e v e n i n g  r i s e  i n  p o l l e n  
c o u n t s .  

It i s  i n t e r s t i n g  t o  n o t e ,  t h a t  on 19, 20,  21 A u g u s t  t h e  r e l a t i v e  l m m i d i t y  d e c r e a s -  
ed s t h e  e a r l y  m o r n i n g  d u r i n g  s l i g h t l y  l a p s e  c o n d i t i o n s  2 -3  h o u r s  in  a d v a n c e  of  t h e  
d e v e l o p m e n t  of  a s u p e r - a d i a b a t i c  l a p s e .  The p o l l e n  was p r o b a b l y  e j e c t e d  on to  a d -  



51 

j a c e n t  v e g e t a t i o n  d u r i n g  t h i s  p e r i o d  b u t  f l o t a t i o n  d i d  n o t  o c c u r  u n t i l  s u p e r - a d i a -  
b a t i c  c o n d i t i o n s  d e v e l o p e d .  
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F i g .  5:  H o u r l y  v a r i a t i o n  i n  r a g w e e d  p o l l e n  c o u n t  and 
m e t e o r o l o g i c a l  f a c t o r s ,  31 A u g u s t  1961.  

DALLY VARIATIONS IN POLLEN COUNT 

An i n d e x  of  d a i l y  p o l l e n  y i e l d  a t  t h e  w e a t h e r  s i t e  was o b t a i n e d  by d e t e r m i n i n g  t h e  
a r e a  u n d e r  t h e  h o u r l y  c u r v e s .  These  d a t a  showed a d o u b l e  p e a k ,  t h e  f i r s t  o f  w h i c h  
o c c u r r e d  on 21 A u g u s t ,  and t h e  s e c o n d  on 51 A u g u s t  ( F i g .  ~ ) .  The f i r s t  peak  was a p -  
p a r e n t l y  hhe r e s u l t  o f  t h e  n a t u r a l  maximum f l o w e r i n g  o f  t h e  common o r  s h o r t  r a g w e e d  
g r o w i n g  n e a r b y  and t h e  s e c o n d  ~ p r o b a b l y  due t o  t h e  r e g r o w t h  o f  t h e  same p l a n t  %o 
t h e  f l o w e r i n g  s t a g e  a f t e r  b e i n g  h a r v e s t e d  w i t h  g r a i n  and o t h e r  c r o p s  a t  t h e  E x p e -  
r i m e n t a l  Farm�9 

Pollen counts from a Durham gravity slide sampler are not shown. Occasionally the 
gravity slide measurements followed the volumetric determinations qualitatively,but 
there were numerous exceptions. It was not possible to obtain a constant factor that 
could be used %o convert gravity to volumentric measurements. Durham samplers were 
also arranged on the weather site tower at ground level, 20, 90and 190 ft and slides 
were changed daily at ~:00 p.m. The data are not shown because they were inconclusive 
and inconsistent. The inadequacies of the gravity slide method are ~irly well known 
and are full Z described elsewhere (Dingle, 1957b; Harrington et al., 1959;Ogden and 
Raynor, 1960). 

An analysis of wind data failed to show any conclusive relationships with daily 
yield index. There was a trend, however, toward higher counts during periods of 
south-westerly winds. This is not surprising since most of the ragweed in Ontario 
grows to the south-west of 0%s The counts in Ottawa are dominated by very local 
ragweed populations and microclimate. 



32 

Z 
U o 

I-a: LLILU 
:=E ..I 
�9 ~:l eL. -.J :ll O-.K 

4000 

~. 3000 

~ 2000 

1000 

[• ; ~  VOLUMETRIC SAMPLER 

18 20 22 24 26 28 30 1 3 S 7 9 11 13 15 
AUGUST SEPTEMBER 

Fig. ~: Daily pollen yield during ragweed season of 
1961 as determined by a volumetric sampler. 

It has been shown (Bianchi et a 1 . , 1 9 5 9 )  that the rate at which a ragweed flower is 
brought to the stage of dehiscence is a function of temperature. Then, after the 
flower has been thusly "prepared", the matter of dehiscence is a function of atmos- 
pheric vapor pressure. The flowers will not disgorge pollen until the vapor pressure 
reaches threshold which permits the anther envelope to dessicate to the point where 
it ruptures and allows the pollen to be spilled out.The daily yield of pollen then, 
is a function of the number of flowers brought to the state of dehiscence and then 
dehisced, or in other words, a function of temperature and vapor pressure. 

A simple correlation between daily pollen yield and temperature during the ~-hour 
period prior to peak pollen count was calculated and found to be significant at the 
0.05 level (r2 = .29). It was assumed that the flowers were ~hiscing during the pe- 
riod four hours previous to peak pollen counts althoughnoobservations were taken to 
verify this. Similarly, a correlation between daily pollen yield andatmospheric va- 
por pressure,relative humidity and vapor pressure deficit during the ~-hour period 
prior to peak pollen count was calculated and found to be non-significant. The pro- 
duct of the temperature and atmospheric vapor pressure was found to be only weakly 
correlated with the daily peak pollen count. 

More elaborate mathematical models are possible in a case like this, that would 
accurately describe the phenomena. The lack of better relationships in our situation 
is probably mainly due to: 

/ ~ I  e r r o r s  i n  c h o i c e  of p e r i o d  of a n t h e r  sac  e x t e n s i o n  and r u p t u r e ;  
e r r o r s  i n  a s s u m i n g  t h a t  s c r e e n  t e m p e r a t u r e s  and v a p o r  p r e s s u r e s  a r e  t he  same as 
i n  t he  p l a n t  e n v i r o n m e n t ;  

( c )  e r r o r s  i n  t he  a s s u m p t i o n  t h a t  ou r  y i e l d  i n d e x  ( e . g .  f l o t a t i o n )  u n d e r  f i e l d  c o n -  
d i t i o n s  i s  d i r e c t l y  r e l a t e d  to  t he  number  of d e h i s c e d  a n t h e r  s a c s .  
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SUMMARY 

An attempt has been made to relate peak ragweed pollen counts to specific meteo- 
rological events. From volumetric counts taken hourly during the entire 1961 ragweed 
season at Ottawa, it was found that periods of maximum air-borne pollen~ncentration 
were directly related to periods of maximum air turbulence e.g. development of su- 
per-adiabatic lapse. In many cases, a sharp decrease in relative humidity decreased 
several hours in advance of the development of a super-adiabatic lapse with no in- 
crease in pollen count. A nocturnal rise in pollen count was often noted in calm, 
moderately humid air with neutral to slightly lapse rates. This may be the result of 
reflotation or of the break up of a nocturnal inversion which carries pollen laden 
air to the surface. Highest daily yields tended to occur during south-westerly air 
flows. There was also a trend for daily yields to be positively related to tempera- 
ture during early morning hours. 
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ABSTRACT 

H o u r l y  and d a i l y  c o u n t s  o f  a i r - b o r n e  r agweed  p o l l e n ,  AMBROSIA SPP , t a k e n  w i t h  a 
v o l u m e t r i c  s a m p l e r  d u r i n g  t h e  1961 s e a s o n  a t  O t t aw a ,  Canada ,  w e r e  compared  w i t h  me- 
t e o r o l o g i c a l  e v e n t s .  The t i m e  of  d a i l y  peak  c o n c e n t r a t i o n  of  p o l l e n  c o i n c i d e d  w i t h  
t h e  t i m e  of  d e c r e a s i n g  r e l a t i v e  h u m i d i t y  and d e v e l o p m e n t  o f  a s u p e r - a d i a b a t i c  l a p s e  
r a t e  i n  t h e  f i r s t  200 f t  o f  a t m o s p h e r e .  D a i l y  v a r i a t i o n s  i n  p o l l e n  c o u n t  were  v i r -  
t u a l l y  c o m p l e t e l y  d o m i n a t e d  by t h e  l o c a l  r agw eed  p o p u l a t i o n  and m i c r o c l i m a t e  b u t  
c o u l d  be e x p l a i n e d  t o  a l i m i t e d  e x t e n t  by v a r i a t i o n s  i n  a i r  m a s s . 0 n ~ c a s i o n s , g r a v i t y  
s l i d e  c o u n t s  u s i n g  a Durham t y p e  a p p a r a t u s  v a r i e d  q u a l i t a t i v e l y  w i t h  v o l u m e t r i c  
c o u n t s ,  b u t  i t  was n o t  p o s s i b l e  t o  o b t a i n  a c o n s t a n t  f a c t o r  t o  c o n v e r t  g r a v i t y  t o  
v o l u m e t r i c  c o u n t s .  

ZUSAMMENFASSUNG 

Die  s t f i n d l i e h e  und t ~ g l i c h e  A n z a h l  yon P o l l e n  des  J a k o b s k r e u z k r a u t s ( A M B R O S I A  SPP) 
i n  d e r  L u f t  ( m i t  e i n e m  v o l u m e t e r i s c h e n  Sammler  b e s t i m m t )  w~hrend  d e r  S a i s o n  1961 i n  
O t t awa ,  Kanada ,  wurde  m i t  m e t e o r o l o g i s c h e n  Da ten  k o r r e l i e r t .  Die  h ~ c h s t e  P o l l e n z a h l  
i n  d e r  L u f t  f i e l  m i t  dem A b f a l l  d e r  r e l .  F e u c h t e  zusammen und d e r  E n t w i c k l u n g  e i n e s  
~ b e r a d i a b a t i s c h e n  G r a d i e n t e n  i n  den e r s t e n  65 m H~he d e r  A t m o s p h K r e .  Die  t ~ g l i c h e n  
Schwankuugen d e r  P o l l e n z a h l  wurden  t a t s K c h l i c h  v o l l s t K n d i g  yon  d e r  l o k a l e n  V e r t e i -  
l u n g  d e r  A m b r o s i a  spp .  und dem M i k r o k l i m a  b e s t i m m t  und k o n n t e n  n u r  i n  g e r i n g e m  Mas- 
se  m i t  den Schwankungen d e r  L u f t m a s s e n  i n  Zusammenhang g e b r a c h t  w e r d e n . D i e  Zahl  d e r  
P o l l e n  i n  d u r c h  S c h w e r k r a f t  gewonnen P r o b e n  f i e l  g e l e g e n t l i c h  q u a l i t a t i v m i t  den  v o -  
l u m e t r i s c h  gewonnen P r o b e n  zusammen;  es war j e d o c h  n i c h t  m ~ g l i c h ,  e i n e n  k o n s t a n t e n  
F a k t o r  zu b e r e c h n e n ,  um g r a v i m e t r i s c h  gewonnene Wer te  i n  v o l u m e t r i s c h e  umzuwande ln .  

~suu~ 

Le nombre p a r  h e u r e  e t  p a r  j o u r ,  des  g r a i n s  de p o l l e n  de AMBROSIA SPP. dans  l ' a i r ,  
mesur6  p a r  un c o l l e c t e u r  v o l u m 6 t r i q u e  p e n d a n t  l a  s a i s o n  1961 ~ O t t awa  ( C a n a d a ) a  ~t6 
compar~ a v e c  l e s  donn6es  m ~ t 6 o r o l o g i q u e s . L e  hombre l e  p l u s  ~ l e v 6  c o r r e s p o n d a i t ~  une 
c h u t e  de l ' h u m i d i t ~  r e l a t i v e  e t  ~ un g r a d i e n t  s u p e r a d i a b a t i q u e  s ' e l e v a n t j u s q u  a 65m 
d ' a l t i t u d e .  La c a u s e  des  v a r i a t i o n s  q u o t i d i e n n e  du hombre  d e s  g r a i n s  de p o l l e n  c o r -  
r e s p o n d a i t  p r a t i q u e m e n t  ~ l a  d i s t r i b u t i o n  l o c a l e  de A m b r o s i a  spp .  e t  a u ~ c r o c l i m a t ,  
e t  ne c o r r e s p o n d a i t  que dans  une f a i b l e  mesure  a v e c  l e s  d ~ p l a c e m e n t  des m a s s e s  d ' a i r .  
Le hombre des  g r a i n s  de p o l l e n  o b t e n u s  p a r  g r a v i t a t i o n  au moyen d ' u n  a p p a r e i l  d u t y -  
pe Durham c o l n c i d a i t  p a r f o i s  q u a l i t a t i v e m e n t  aux v a l e u r s  o b t e n u e s  p a r  un c o l l e c t e u r  
v o l u m ~ t r i q u e ,  mas i l  n ' a  pas  d t~  p o s s i b l e  d ' J t a b l i r  un f a c t e u r  c o n s t a n t , q u i  p e r m i t  
de t r a n s f o r m e r  l e s  v a l e u r s  g r a v i m ~ t r i q u e s  en v a l e u r s  v o l u m ~ t r i q u e s .  


