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1. Introduction 

An understanding of pollen dispersal is of importance, 
both for forest tree breeding and for provenance research. 
Full clarity regarding these problems cannot be achieved 
before extended experiments are undertaken out in the 
field. While a series of experiments has been carrield out 
regarding the dispersal of pollen for various agricultural 
growths, there is little literature dealing with the dis- 
persal of tree-pollen. 

SUTTON (1932, 1934, 1947 a and b) has evolved theore- 
tical madels for the tdispersal od light partlicleis. An exa- 
mlinatiofn of thiese f omullae is of interest, because thiey 
have given gocnd reaultls in many inst'ances odispersal of 
smoke particles, Spores and polllen). In the following 
pages, the main emphasis is laid on a checking-up of 
SUTTON'S formulae, a t  the Same time reporting on the re- 
sults of the author's own investigations into pollen disper- 
sal. 

In support of this investigation, contributions have been 
receiveld from Skogbrukets og Skogindustrienes Forsk- 
ningsforening and Norges Landbruksvitenskapelige 
Forskningsrad. I am very grateful for these contributions, 
which have made it possible for this work to be accom- 
plished. 

2. Theoretical models for dispersal of pollen 

According to the dimensions of the source of dispersal, 
a distinction can be made between three types: - (1) 
point, (2) line and (3) plane sources of dispersal. - In 
practice, an individual flower can be regarded as a point 
source of dispersal (if the distances are not too small), 
while a stand must be regarjded as a plane source of dis- 
peraal. 

21. Point source of dispersal 

SCHMIDT (1918 and 1925) seems to be one of the first 
who has attempted to make calculations regarding the 
lclispercal af liig~ht particles, wsing as a balstis tibe theory of 
tunbulent winid. Calling the density d the particles T, he 
sets out the "diffusion lequabion" 

where A is a coefficient which is called the "Austausch- 
koeffizient" and q represents the density of the air. 

The solution of thme differential equatilon (1) is 

This formula assumes that the velocity of fall olf the par- 
ticles is 0. In the case of investigations into the dispersal 
of pollen over long distances, therefore, corrections must 
be made. Where dispersal in the immediate neighbour- 

hood of the source is concerned, however, it is not neces- 
sary to take this into account. The velocity of fall will as 
a rule represent only small percentage of the wind velo- 
city. If, for example, the velocity of fall is 5 cmlsec, and 
the wind velocity 5 mlsec, this will mean that after 20 
seconds the particles will have moved 100 metres in a 
horizontal direction, but only one metre in a vertical di- 
rection. With a distance of 100 metres from the source of 
dispersal, the particles will be so widely spread that a 
vertical displacement of one metre is of no consequence. 

While SCHMIDT begins with an equation from the kinetic 
gas theory, SUTTON attacks the problem from a statistical 
point of view (1932, 1934 and 1947 a). The line of argument 
is as follows: - 

For a particle which follows the movements of the air, 
there will, according to experience, be a certain corre- 
lation between the movements of the particle at a given 
moment, and the movements [ seconds afterwards. Gene- 
rally, the correlation will depend upon the moment at 
which the observations are taken, t, and the interval of 
time between the observations. The correlation function 
can therefore be expressed R (5, t). Experiments show that 
the function R (C, t) may be written 

where 1 is the variance of the wind campolnent in a 
certain direction and n is a constant which expresses the 
turibulence of the wind. ( a  is uised as a symbol meaning 
"proportional to".) 

In the following, the CO-ordinate system is presumed 
to be orientated in such a manner that the X-axis coin- 
cides with the direction of the wind, the y-axis is posi- 
tioned vertically on the X-axis and lies in the horizontal 
plane, while the z-axis is positioned vertically. 

Using a formula given by TAYLOR (1922), the density for 
an instantaneous source at the point (X, y, z) is found to be 

(4 a) 
wh'ere m=2 -n, and U repiesents the average wind 
velocity. As a rule, m will be approximately equal to 
1.75, and will always be in the interval between 1 and 2. 

In formula (4a), the CO-ordinate system is presumed to 
be moving in the wind direction with velocity U. Keeping 
the CO-ordinate system fixed, the density for a continuous 
source a t  the point (X, y, z) is 

The coefficients C X ,  Cy and CZ are proportional to 

(U) - - "I2. But als n is of megnitulde 0,25, the poillen will be 
distributed in more or less the Same way wether the wind 
is weak or strong. 

A fact which is particularly important to notice is that 
jor points which lie on the Same level as the sourc,e of 
dispersal, und in the direction of the wind, the density (T) 
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