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since the 1950s, countries have 
recorded pollen counts to create 
forecasts to alert people who suffer 
from allergies. The pollen forecasts 
have been based on counting the 
total number of pollen grains in the 
air from trees, weeds and grasses, 
collected using air-sampling instru-
ments that capture particles on a 
slowly rotating sticky drum. How-
ever, people have allergic reactions 
to different types of pollen. For 
example, more people are allergic 
to grass pollen than any other type 
of airborne allergen.2

There are also limitations in meth-
ods for pollen identification. 
Microscopes can be used to iden-
tify pollen from trees and weeds. 
However, grass pollen grains look 
highly similar so visual identifica-
tion cannot be used to routinely 
recognize grass species.2, 3  

Utilizing new research 
approaches
To improve the accuracy of pollen 
counts and forecasts, PollerGEN 
has been working for several years 
to distinguish types of grass pollen 
that are present in the UK during 
the grass-flowering season. They 
also have been investigating 
whether new approaches, includ-
ing molecular genetics, can be used 
for grass pollen identification.
Their methods include “metabar-
coding,” in which they use DNA 
sequencing to examine millions of 
short sequences of DNA (known 
as barcode markers) that are unique 
to each species or genus of grass 
pollen. Metabarcoding can evalu-
ate DNA from mixed communi-
ties of organisms and from many 
environmental sources, such as 
soil, aquatic locations, honey and 

PollerGEN, an interdisciplinary 
group of researchers based in the 
United Kingdom, has published 
findings in Nature Ecology & 
Evolution,1 indicating that the 
species of grass pollen may have 
more impact than total pollen 
count on people who are affected 
by grass allergies. 
In addition, they have found that 
the composition of airborne pollen 
is not a haphazard mix of various 
grasses. Instead, it “resembles a 
seasonal progression of diversity, 
featuring early, then mid- and 
late-season flowering grasses,”2 
according to Simon Creer, a pro-
fessor in molecular ecology and 
Georgina Brennan, a postdoctoral 
research officer, both from Bangor 
University. Creer and Brennan 
have published articles in The Con-
versation in 2018 and 2019 about 
PollerGEN’s work.2, 3

Funded by the Natural Environ-
ment Research Council (NERC), 
PollerGEN’s partners4 include 
Bangor University, Aberystwyth 
University, the University of 
Exeter, the University of Worcester 
and the University of Sydney, as 
well as the Met Office, the UK’s 
national weather service.5 

Limitations in pollen 
forecasting and grass 
identification 
In their 2019 Conversation article, 
Creer and Brennan explained that, 

Type of grass pollen, not total pollen count, may be useful for 
people with allergies



the air. The technique has also 
enabled them to analyze pollen 
DNA collected by aerial samplers 
at 14 locations across Britain.2

Identifying grass pollens 
and a seasonal pattern of 
blooming 
When the PollerGEN researchers 
compared pollen captured from 
the aerial samplers to verified spe-
cies in the Barcode of Life database 
at the National Botanic Garden of 
Wales,4 they were able to identify 
various types of grass pollen in the 
complex mixtures. 
The researchers were also able to 
visualize how various types of grass 
pollen are distributed throughout 
Britain during the grass-flowering 
season. They could have found a 
haphazard mixture of grass pollen 
“due to the mobility of pollen in 
the environment and the fact that 
different grasses flower at different 
times of the season.”2 However, the 
pollen showed “a seasonal progres-
sion of diversity, featuring early, 
then mid- and late-season flower-
ing grasses.”2 When they combined 
additional historical and contem-
porary data, they determined that, 
as the grass-flowering season pro-
gresses, “airborne pollen follows a 
sensible, but delayed, appearance.”2

Further research plans 
In their Conversations articles, 
Creer and Brennan noted that 
certain types of grass pollen may 
be contributing more to aller-
genic disease than others and 
that when symptoms are particu-
larly bad, allergies are caused by 
the type of grass pollen in the air, 
not just the amount.2, 3

Along with their colleagues, they 
plan to study different forms of 
pollen and health data, to investi-
gate links between the biodiver-
sity of aerial pollen and allergenic 
symptoms. Their overarching aim 

“Barcode UK” 
At the National Botanic Gar-
den of Wales, one of the 
major activities is DNA bar-
coding of plant species. Final 
barcodes for each species are 
published in a Barcode of 
Life Database (also called 
Barcode UK). Currently, the 
collection includes 1,479 
flowering plant species native 
to the United Kingdom. 
The barcodes are recognized 
internationally and create a 
standardized approach for use 
by researchers, allowing them 
to identify a given plant spe-
cies from small fragments of 
leaf, pollen or root. According 
to a website statement made 
by Natasha de Vere, Head of 
Science, “the Barcode UK 
resource provides an open- 
access research platform that 
can be used by researchers 
throughout the world.”6

is to eventually provide and sup-
port better forecasting, planning 
and prevention measures to enable 
fewer people to suffer from grass 
allergenic disease.2, 3
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