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I. I NTRODl CTION

Allergy to the so-called weed pollens, i.e. to the pollens of
herbaceous plants other than grasses, seems to be rare in Great
T5ritain, but since some of these kinds oi pollen are very pre-
valent, and much information on their frequency has now ac-
cumulated, it would seem reasonable to summarise the rele-
vant data and so to complete the sketch of the botanical back-
ground to pollen allergy begun in earlier papers {Hyde, 1952,
1956). The present contribution, like its predecessors, is based



on a pollen census which was begun in 1942 and is still in
operation.

2. THE D I S T R I B U T I O N OF HERBACEOUS

HAYFEVER PLANTS

Great Britain, notwithstanding its geographical situation
within the zone of deciduous summer forest, has been inten-
sively settled by man for so long tbat little purely natural
vegetation now remains. The place of forest bas been taken
by arable land, grass meadows, pastures, rough gra/.ings, in-
dustry etc., the total extent and the relative proportions of
wbich in the several countries concerned and in Great Britain
as a whole are indicated in Table I. All of these categories
of land use except those included under D allow of the exist-
ence of a numerous herbaceous flora (other than crops or
grass), from which tbe bulk of the weed pollen in the air is
derived. The plant cumiiuinities principally concerned and
their contained hayfever plants are listed below; they have
been correlated as far as possible with tbe types of land use
referred to. The lists of species are not exhaustive. The Latin
name of each species is followed (in brackets) by tbe English
name and tbat of the corresponding pollen type where this
differs from tbat of the genus.

1. Arabic land (Table I, A) in England and Wales forms
about balf the total area (woodlands (C) and urban areas
etc. (D) excluded) ; in Scotland much less.

Sources of atmospheric pollen:

Beta iiutgaris (beet, mangold: a crop plant; Chenopodiaceae).
Cirsium ariiense (creeping thistle, and other thistles; Compositae B).
Chfnopodiutn album (fat hen; Chenopodiaceae).
Rumex crispus (curled dock).
Sinapis arvensis (charlock, and other Cruciferar).
Tussilago farfara (coltsfoot; Compositae B).
Urtica urens (small nettle); local.

2. Grassland (Ah, B) as here understood includes the
various uplanci types of vegetation comprised under the head-
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ing of rough grazing as well as the lowland meadows and
pastures; the former are widespread in Wales and even more
so in Scotland. The weed flora is most abundant In Lowland
areas and thins out higher up.

Sources of atmospheric pollen:

.Ichtlti-a millcfoliuiii (yarrow; Cotnpostiae B).
Jnihriscus syl'vesiris (cow parsley; LJmbetliferae).
Cirsium ar^•l•nst• (creeping thistle) other thistles and other Composiiae B.
Heracleum sphondyitum (hogueed; I'm belli ferae).
Luzula campesiris fcummon ivood-rush; Juncaceae).
L. sytvatica (greater wood-rush); uplands, local.
Ptantago tanceolaia (ribwort plantain).
Ranunculus spp. (liuttercups).
Rumex acetosa (common sorrel).
R. aceiosella (sheep's sorrel) ; on acid soils.
R. crispus (curled dock).
R.obiusifoUus (broadleaved dock) and other docks.
Senecio jacobaea (ragwort; Compositae B).
Urtica dioica (cnmmon nettle).

3. Marshes and marshy ground occur in the lowlands and
mostly come under (Ab) ; sources of pollen:

Carex caryophyllea and other sedges {Carex spp.; Cyperaceae).
Fitipenduta ulmaria (meadowsweet; Spiraea).
Juncus spp. (rushes) ; waterlogged and undergrazed pastures.
Typha latifotia and T. angustifolia (reed mace) ; swamps, local.

4. IVoodland (C) contains a few herbaceous sources of at-
mospheric pollen, viz.:

Luzula sylvatica (greater wood-rush; Juncaceae).
Mercurialis perennis (dog's mercury).
Vrtica dioica (common nettle).

5. Hedgehanks, waysides and zvaste ground are scattered
throughout A, B. C and D but mostly lowland,

.-tnthriscus sylvestris (cow parsley; Vmbelliferae).
Artemisia <vulgaris (miigwort).
Chaerophyllurn teinulum (rough chervil; L'inbelliferae).
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Cirsium vulgare (spear thistle; Compositae B).
C.ar-vense (creeping thistle).
Heracleum sphondylium (hogueed; Umbelliferae).
Parietaria diffusa (pellitory-of-the-wali; Urtica): Iwal.
Ptantago major (greater plantain).
P. media (hoary plantain).
Rumex crispus (curled (i{>ck).
R. obtusifolius (broadleaved dock) and other species of Rumex.
Taraxacum officinale (dandelion; Compositae A).
Toritis japonica (upright hedge parsley; VmbcUiferae).
Tussilago farfara (coltsfoot; Compositae B).
Lrtica dioica (common nettle),

6. Maritime communities such as saltmarshes and sand
dunes are included under (B). Sources of atmospheric pollen:

Beta maritima (sea beet; Chenopodiaceae).
Juncus maritimus (sea rush) and other Juncus spp. Juncaceae).

7. Bogs (accumulations of acid peat) occur mainly in up-
land areas and come under (B) ; sources of pollen:

Eriophorum spp. (cotton grass; Cyperaceae).

As the above lists clearly show, not all herbaceous hayfever
plants are weeds in the narrow sense: they are much more
widely distributed throughout Great Britain than the word
'weed' would suggest. The weed flora (as here broadly under-
stood) is most abundant in lowland areas and thins out, in
both species and individuals, with increasing altitude. The
mountainous parts of Wales, northern Ireland and Scotland
are floristically poorer than the lowlands and in general also
less productive of hayfever plants: the risk of inhaling signi-
ficant quantities of weed pollen must be correspondingly less
in those areas than it is in southern and midland England.

3. -WEED- P O L L E N I N C I D E N C E IN R E L A T I O N

T O G E O G R A P H I C A L S I T U A T I O N

The pollen census referred to above has been carried out by
daily trapping throughout one or more seasons at the various



stations listed in Table 11 (cf. Fig. i) and at the Derbyshire
Sanatorium, Chesterfield (1943), and in addition for longer
or shorter periods during the years stated at Rothamsted Ex-
perimental Station, Harpenden, Herts. (1951-55) and on
the islands of Skokholni (1947-48. 1956—58) and Skomer
(1946) Pembrokeshire\ Except at Cardiff the horizontal
slide method has been used throughout; all exposed slides
have been sent to Cardiff for analysis. Counts made on 5 sq.
cm. of such slides exposed continuously but changed and
counted daily form the main basis of this report. At Cardiff a
Hirst Automatic Volumetric Spore Trap (AVST) (Hirst,
1952) has also been operated continuously from April 1954;
counts so obtained, which are expressed as mean daily average
concentration in grains per cubic metre, have been described in
detail elsewhere {Hyde, 1959) ; they are here drawn on only
to supplement the 'gravity' counts.

Consideration of the data set out in Table II in the light
of detailed knowledge of the vegetation of the areas con-
cerned shows that weed pollen catches at the land stations are
related one to another much as might be expected on the as-
sumptions (a) that they were mainly derived from sources
situated within a few miles of the respective stations and (b)
that pollen output of the kinds here concerned was greater in
rural (but not upland) Wales than on the drier (eastern)
side of Britain. This close relationship between average pollen
concentration and local vegetation, which accords with general
conclusions on the relation between pollen incidence and loca-
lity already stated {Hyde, ig^G), evidently does not apply to
the station on the Bishop Rock Lighthouse, where despite its
remoteness from land, larger numbers of weed pollen grains
were caught than at any other station listed in Table II except
Cardiff and Aberystwyth. The explanation for this is probably

' I am indebted to Mr. John Barrett, Warden of Dale Fort Field Station for
facilities f«jr exposing slides on Skokholm and to successive Subwardens on the
i!>land for their kind cooperation during the seasons concerned, viz. 1947 (Mr-
John Fursdon), 1948 (Mr. Peter Conder), 1956 (Mr. Peter Davis), 1957 (Mr.
George Edwards), 1958 (Mrs. Kate Barham).
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WEED (AND OTHER) POLLENS CAUGHT IN BRITAIN

O ^OOO SOOO Î OOO I6OOO

CARDIFF I94S-5S

TOWN t PARKS

EDINBURGH 1943

FIELDS 1 GARDENS

CAMBRIDGE 1943

TOWN t PARKS

PADDINGTON 114]

CENTRAL LONDON

ABERVSTWYTH 1943

SMALL T O W N / SEA

SCILLY ISLES 19SJ-SS ^ ^ m T T T T T T p T T ^
REMOTE LIGHTHOUSE ^ ^ ^ ^ I I I I I N U . - J

ABERDEEN 1943

LARGE TOWN/SEA

BRECON BEACONS 45-49

MOOWLAND 14 3O FT

BLACK MTS I94S-49
MOORLAND I7OO FT

MISCELLANEOUS WEEDS

Fig- '•

Weed (and other) pollens caughl in Britain 1943-55: shinving the magnitude nf
the ueed catch and its relationship to the total catch at nine stations. Weed
pollens are most abundant at Cardiff, hut at several other sations they form a

larger proportion nf the tntal. For further explanation see text.

to be sought in an important difference, hitherto unrecoj^jnised
in this context, between the conditions oi particulate thspersal
over land and those over the sea (Hyde, unpublished).

4. B O T A N' T C A L C O M P O S I T I O N OF W F F n POLLEN

Weed pollen is very miscellaneous, but more than a half,
and at most stations the great bulk (up to nearly 90 per cent)
of it belongs to the three types Planlago (plantain), Urtica
(nettle) and Rinne.x (sorrel and dock), in that order. Other
less important but still significant types include entomophilous
Compositae, Juncaceae (rushes), chenopods, Ranttnciiltts (but-
tercup), Artetnisia (mugwort), Umbelliferae, Cyperaceae
(sedges), Cruciferae (wallflower family) and Spiraea -me-
adow-sweet). An annotated list of these types is given in a
later section and a complete list of all types of pollen and the
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WEED POLLENS CAUGHT IN BRITAIN

HORIZONTAL S L I K DATA

CAheRIDGE 1941 PADDINGTON 1943 BRECON BEACONS 1945-49

CARDIFF 1943-M ABERYSTWYTH I94J SCILLY ISLES I9U-56

[ n ] UBTIC* (NETTLEI L H Pl.ANTAiiO(PLANT*lhi S BUMEX (SORUELS 1 OOCICS)

D CMENOPOOIACEAE (GOOSEFOOT f/MILf) C D CVPEBACEAE(5£DG£ FAMILv)

H ABTEMISIA (MUCWORI) H OTHEBS

Fig. 2.
Weed pollen spectra from six centres, as determined by horizontal slides. The
areas of the circles are in proportion to the average annual weed pollen catches.

For further explanation see text.

numbers in which they have been caught at any station in Great
Britain 1942-57 is included as an appendix. The great ma-
jority of the types listed have been described and figured in
a photographic atlas {Ifyde and Adajiis, 1958).

The average incidence of the principal individual kinds of
weed pollen on horizontal slides exposed at six centres is illu-
strated in Fig. 2. At all but two centres plantain, nettle and
Rumex are tbe first three in order of abundance; at Cambridge
the chenopods occupy second place (tbis indicating the high
proportion of arable land in the surrounding area) ; on the
Welsh mountains sedge pollen comes third (indicating the
regional abundance of Cyperaceae). Experience at Cardiff
with the Hirst Automatic \'olumetric Spore Trap has shoA '̂n
that Urtica (nettle) pollen is greatly under-estimated on hori-
zontal slides: in all probability this type is the most abundant
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WEED POLLEN AT CARDIFF 1954-57

VOLUMETRIC DATA

i—J CHENOPODIACEAE (GOOSEFOOT FAMILY)

[ y ] URTICA (NETTLE) [HI] CYPERACEAE (SEDGE FAMILY)

CID PLANTAGO (PLANTAIN) S RUMEX (SORRELS % OOCKS)

H ARTEMISIA (MUGWORT) H OTHERS

Fig- S-

Weed pollen spectrum based on Hirst trap catches at Cardiff 1954-7.

For further explanation see text.

at all Stations {Hyde, 1959). The weed pollen spectrum as
determined by volumetric counts at Cardiff Is depicted in
Fig. 3-

S. PHENOLOGY

The course of events in the herbaceous pollen year is sum-
marised in the herbaceous pollen calendar (Fig. 4) in which
the average dates between which the various kinds are present,
or abundant or (in grasses only, here included for comparison)
very abundant in the air. The herbaceous pollen calendar dif-
fers greatly from the tree pollen calendar in that the principal
pollens concerned are present in the air over much longer
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MEHB POLLEN CALENDAR CARDIFF 1943-SS

I JAN I FEB I WAR I

MEnCUBIALIS:DOGS MERCURY

JUNCACEAE: RUSH FAMILY '

PLANT AGO •• PLANTAIN

CYPERACEAE : SEDG£ FAMILY

UMBELLIFERAE : CARROT FAMILV

RANUNCULUS: BUTTERCUP

COMPOSITAE (EXCL. ABTEMI5IA)

RUMEX'

I : NETTLE

I CHENOPODIACEAE : GOOSEFOOT FAMILV

I JAN

' I ' ARTEMISIA: MUGWQBT _

1 1 1 , 1
POLLEN PRESENT ^ POLLEN ABUNDANT ^ POLLEN VEfiV ABU

I I I I I •

FEB ' MAR I APR I MAY I JUN I JUL " AUG

Fig. 4.
llcrhaceniis pollen calendar fnr (Ircat Britiiin.

Fnr further exptanatinn sec text.

periods. This tact is related to dltferences in flowering habit:
most trees flower from buds formed in the preceding year
whilst herbs flower in part at least from shoots formed during
the current season. Given sufficient rainfall, common nettle
{Urtica dioica) and ribwort plantain {Plantago lanceolata)
continue to form new inflorescences over several months:
hence their long pollen seasons, which are finally brought to
an end presumably either by the seasonal fall in temperature
or by shortening of day. The common docks, whose pollen
make up the bulk of Rttmex pollen from mid-June onwards,
virtually cease to flower early in August: the trickle of Rumex
into September is due to other less common species which
flower later. Kntomophilous Compositae are a very mixed
assemblage consisting of species which flower variously from
early spring (coltsfoot. Tttssilago farfara) to autumn (rag-
wort, Senecio jacobaea) : the long season for this heterogene-
ous pollen type has not for allergists the same significance as
have those for the homogeneous or nearly homogeneous types
already mentioned.

The order of events set out in the calendar is nearly fixed,
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WEED POLLEN PHCNOtOGY

CARDIFF IMJ-S6

MH JUL AUG

Weed pollen phenology, Cardiff 1943-56. The constant period for each type, i.e.
the period during ivhich it was present in every year, is indicated by the vertical

barred lines. For further explanation see text,

hut as shown in Fig. 5 the actual dates of their occurrence vary
considerahly from year to year. The constant periods {during
which the pollens concerned are present every year) viz. Ru-
mex (114 days). Urtiea ( i i i days), Plantago (132 days),
are very long compared with those of most trees, but all types
may, in a favourable year, be present for several weeks before
the constant period and may continue though in very di-
minished numbers for some weeks after it. Thus Rume.x has
been registered 48 days before the constant period, nettle 32;
ami plantain ^^5; and, similarly, Rumex has heen caught as
many as 23 days after the constant period; nettle 37; and
plantain 44.
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WEED

VARIATION YEAR TO YEAR

POLLENS 1943-S6

GRAINS DEPOSITED ON S SQ.CM.

URTICA (NETTLE) PLANTAGO (PLANTAIN) RUMEX [SORRELS t DOCKS)

^ CARDIFF zn S. WALES MOUNTAINS E3 ISLES OF SCILLY

Fig. 6.
Year to year variation in annual catches of three types of herbaceous pollen at
Cardiff 1943-56 and of the same types on the Brecknockshire Mountains 1945-9,
and off the Isles of Scilly 1955-6. In 1953 the total catch of Rumex pollen off
the Isles of Sciliy exceeded that at Cardiff (indicated by the black horizontal
line); the same applies to the total catch of L'rlica pollen in 1955. For further

explanation see text.

6. V A R I A T I O N IN I N C I D E N C E F R O M Y E A R
T O Y E A R

The variation from year to year in the abundance of three
important types of weed pollen at Cardiff 1943—56, on the
mountains of Brecknockshire 1945-9, and on Bishop Rock,
Isles of Scilly 1953—6 is shown in Fig. 6. The annual catches
at the mountain stations are usually around 25—33 P^^ cent
of those at Cardiff, and the catches in these two areas vary
from year to year to about the same degree, though during the
comparatively short run of years the changes were not always
in unison. Tt is noteworthy that during the period 1945—9 the
highest annual abundance of Urtica on the Brecon Beacons
(1947) exceeded the lowest annual abundance at Cardiff
(1949). As already indicated, pollen abundance on Bishop
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PLANTAGO (PLANTAIN) POLLEN CARDIFF 1952-56

GRAINS CAUGHT ON 5 5O.CM

Fig- 7-
Daily frequency diagrams for plantain {Ptantago). The figures on the left refer
to daily catches on 5 sq. cm. of exposed surface, those on the right to total catch

during the season. For further explanation see text.

Rock was distinctly higher relative to that at Cardiff than
it was on the mountains of South Wales: in fact two types in
different years {Rumex, 1953; Urtiea, 1955) were on the
average more abundant on Bishop Rock than at Cardiff.

A preliminary consideration of the annual counts of nettle
and Rumex pollen in relation to weather at Cardiff during the
years 1943-8 showed that spring rainfall very significantly
favoured pollen release in summer {Hyde, 1952). Later ob-
servations on Urtiea have confirmed this and have also in-
dicated the importance of co-seasonal rainfall {Hyde, 19^9).
In general the annual incidency of weed pollens varies much
less widely than that of tree pollens, hut Urtiea at least varies
more widely than does grass pollen. -̂

7. DAY TO DAY V A R I A T I O N IN I N C I D E N C E
OF P A R T I C U L A R T Y P E S OF POLLEN

Day to day variation in pollen incidence is exemplified by
the frequency diagrams for plantain (Figs. 7 and 8). These

14 Ac ta A l l e r g o l o g i c a , X l I I , 2
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PLANTAIN POLLEN AT 8 STATIONS 1943

Llandough

Cardiff
^ i. . .

Aberystwyth

Paddingron

Cambridge

Chesterfield

Edinburgh

20 Aberdeen
0- . - I

^ i A . ^ .

1191

1123

1044

264

552

602

293

276

I i 20 25 JO 5 10 15 20 25 30 5 10 15 20 25 30 S 10 15 20 "IS Jo" 5 rt'l'! it 3'5 30 S I'fl iS J'o j f
Apr.J M»). June JL I , August September

Fig. S.
Daily frequency diagrams for plantain {Plantago) pollen at eight stations in
Britain, 1943. (Reproduced by permission from Hyde (1950). A'f^' Phytotogist.

49, 3). Fur further explanation see text.

diagrams, like almost al! such diagrams tor gravity slide cat-
ches of weed pollens, are of the diffuse type, in which (unlike
the compact type as exemplified by most trees: Hyde 1956)
there is no maximum phase regularly occurring about mid
season, but various sub-maxima occur and the highest counts
may be registered on any date over a relatively long period.
During the years 1952, 1954 and 1956 the bulk of the plan-
tain pollen came during May and June but in 1953 and 1955
a large proportion came in July and August. In the course of
the years 1943 to 1957 the peak date for plantain at Cardiff
varied between May 14 and August 17; that for nettle be-
tween June 7 and August 21 ; and Rumex between June 5 and
July 4. In general—indeed almost invariably—the higher the
seasonal incidence the greater also the highest daily catch.

In the year 1943 a pollen census was carried out simul-
taneously at eight stations up and down Great Britain. The
frequency diagrams for plantain (Fig. 8), here used by way of
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example, show that incidence throughout the season was higher
at some and lower at others but that the season pursued a
similar course at all of them. The bulk of the catch was made
in May and June, though at all stations it was distributed,
albeit unevenly, throughout the season. The higher the total
incidence at a particular station the larger was the maximum
daily catch; and the lower the total incidence the more at-
tenuated is the tail of the frequency diagram.

8. ANNOTATED LIST OF WEED POLLENS KNOWN

OR PRESUMED TO BE ANTIGENIC

The following information is given here in regard to each
type:

(a) the name(s) of the source plants (all of which, unless
otherwise stated, may be presumed to be native to Great Bri-
tain), their ecological preferences and their mode of pollina-
tion if not wholly or jiiainly by the wind (anemophilous);

(b) the type of pollen season, (as deduced from frequency
diagrams), i.e. whether compact, diffuse, or in this respect
indeterminate:

(c) the earliest and latest observed dates on which pollen
has been caught from the air (constant period if any in italics);

(d) numerical indices of incidence (all stated as percentages
of grass pollen incidence, in order to facilitate comparison with
data already published {Hyde, 1952), viz. average annual in-
cidence (A.A.L) at Cardiff, as a percentage of the A.A.L of
grass pollen at Cardiff (c. i 1,000 grains/5 cm^), highest an-
nual incidence (H.A.I.) at any station, as a percentage of the
H.A.L of grass pollen at any station (c. 17,250 grains/5 "̂̂ ^
at Edinburgh, 1943; catches made near ground level in grass
fields being excluded as not comparable) and highest daily
incidence (H.D.L) at any station as a percentage of the
H . D J . of grass pollen recorded at any station (1679 grains/
5 cnr on Bishop Rock, 29 June 1953; catches in grass fields
excluded as above) : where the highest counts, either seasonal
or daily, have been obtained other than at Cardiff the name
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of the station is stated. In addition, the highest mean daily vo-
lumetric concentration (H.V.C.) as determined directly by
means of the Hirst AVST in grains per cubic metre during
the period 1954-7 (Hyde 1959) is stated: these figures range
from 205 grains per cu.m. for Urtiea to 0.7 grains per cu.m.
for Ciehorieac (Compositae A) ; the corresponciing figure for
grass pollen being 594 grains per cu.m.

(e) reference is made to antigenicity as observed in Great
Britain or North America.

Artemisia (mugwort). Source: Artemisia vulgaris. Season
compact: (13 July—) 4-21 Attgust (-27 September). A.A.I.
0 . 8 % ; H.A.L'0.9 7o (1947); H.D.L 3.5 7c (1947); H.V.C.
II grains/nv'. Antigenic [JVodehouse, iq^.^:, Freeman, 1950;
Frankland, 1956).

Chenopodiaceae (goosefoot family). Sources: goosefoot
{Chcnopodium album) and otber Chenopodium spp.; beet or
mangold {Beta vulgaris) a crop plant which is grown for its
roots hut a larger or smaller proportion of the plants 'bolt'
and flower in autumn. Season diffuse (3 June-) ij July-iQ
August (-29 September). A.A.L 0.6 % ; H.A.L 2.7 %• (Cam-
bridge, 1943) ; H.D.L 1.7 % (Cambridge, 1943). H.V.C. 7
grains/nv\ Antigenic {IFodehouse^ ' 935 ; Wodehouse, 194s;
Frankland, 1956).

Compositae A{Cichorieae). Sources: dandelion {Taraxa-
cum officinale) and between 20 and 30 species belonging to
10 other genera (all widely distributed). Pollination chiefly by
insects. Season: indeterminate: 7 April-6 October. A.A.L
0.3 %\ H.A.L 0 .4% (Llandough, Cardiff. 1943); H.D.L
2.4 % (Llandough, Cardiff, 1943). H.V.C. 0.7 grains/m\
Antigenic {Freeman, 1950).

Compositae B (excluding Artemisia and Cicliorieae).
Sources: various. Pollination chiefly by insects. Season indeter-
minate: I January-31 October. A.A.L 0.8 %; H.A.L i,.^ %
(Skomer Is., 1946) ; H.D.I. 3.4 % (Skomer Is., 1946).
H.V.C. 8 grains/m\ Antigenic {Freeman, 1950).

Cruciferae (cabbage family). Sources: mainly charlock {Si-
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napis arcensii) and other related species {arable weeds). Pol-
lination chiefly by insects. Season indeterminate: io April-
8 October. A.A.T. o.i % : H.A.I. 1.4 % (Llandough, 1942);
H.D.l . 5.3 % (Llandough. 1942). H.V.C. 2 grains/m\ Anti-
genic (Colldahl, 1954).

Cyperaeeae (sedge family). Sources: sedges {Carex spp.),
cottongrass {Eriophorum spp.). Marshes and wet ground.
Season diffuse: (5 April-) J-}6 May (-30 June). A.A.I.
0 . 4 % : H.A.I. 1.570 (Black Mountains, 1948); H.D.I.
2.8 % (Black Mountains, 1948). H.V.C. 5 grains/m' Anti-
genic?

Juncaceae (rush family). Sources: woodrushes {Luzula cam-
pestris and other spp.); rushes {Juncus spp.). Damp ground
chiefly lowland. Season diffuse : 23 March-i i June {Luzula) ;
!i June-30 August {Juncus). A.A.I. 0.8 % ; H.A.I, i.o %
(Brecon Beacons, 1949); H.D.I. 3 .2% (Brecon Beacons,
1949). H.V.C. 8 grains/nr\ Antigenic?

Mercurialis (mercury). Sources: dog's mercury (M. peren-
nis), woodlands; annual mercury {M. annua), arable land,
local. Season indeterminate: 22 February-5 June (M. peren-
nis) ; 2 August-5 November (few grains, some years, M. an-
nua). A.A.I. 0.2 7f ; H.A.I. 0 . 3 % (Llandough, 1943);
H.D.L 1.0 % (Llandough, 1943) ; H.V.C. 2 grains/m^ Anti-
genic?

Plantago (plantain). Sources: ribwort plantain {P. lanceo-
lata), grassland; greater plantain, P. major and hoary plan-
tain {P. media), waste ground. Season diffuse: (3 April-)
5 May-16 September ( -30 October). A.A.I, T i . i % ; H.A.L
1 1 . 1 % (1948) ; H .D. I . ' 7 .6 % (1948) . H.V.C. 29 grains/
nr'. Antigenic {Eernton, 192^'; IVodehouse, 1935; Blumstein
6 Tuft, 1937)-

Ranunculu.i (buttercup). Sources: buttercups, chiefly R.
acris, R. bulhosits and R. repens (al! grassland). Pollination
chiefly by insects. Season diffuse: 8 April—15 August. A.A.I.
1.0%; H.A.L 1.5 7r (Llandough. 1948): H.D.L ;.o %
(Llandough, 1948). H.V.C. 5 grains/nr\ Antigenic'

Rumex (sorrel and dock). Sources: sorrels, viz. Rumex



204

acetosa, common sorrel (grassland) and R. acetosella (grassy
places witb acid soil) ; docks, including R. Crispus (curled
dock) and R. obtusifolius (broadleaved dock) (cultivated
land, waste ground etc.) and other species. Season diffuse
(i April-) ig May-g September (-2 October). A.A.I.
3.3 7̂  : H . A . l . 11.3 7c (Skokholm, 1947); H.D.I. 16.0%
(Skokbolm, 1947) ; H.V.C. 50 grains/nv'. Antigenic, 'a minor
eause of hayfever' {fFodehouse, 1935).

Spiraea. Source: meadowsweet {Filipendula idmaria ^=
Spiraea ulmaria) (marshes), and cultivated Spiraea spp. Pol-
lination cbiefly by insects. Season: indeterminate, 13 June-
13 October. A.A.I. 0.09 7c; H.A.I. 0 . 2 % (Bisbop Rock
Ligbthouse, 1955); H.D.I. 0.6 % {Cardiff, T946). H.V.C.
4 grains/nv'. Antigenic?

Typha. Sources: reed mace {Typha lati folia and T. augnsli-
folia) (reed swamps). Season: indeterminate: 6 July-12 Sep-
tember. A.A.I. 0.00570; H.A.I. 0.03 7f (Skokholm Is.,
1956). H.D.I. O.I 7^ (Cardiff, 1953). H.V.C. 0.7 grains/m^
Antigenic {Durham, 1951).

Umbelliferae (carrot family). Sources: hedge parsley
{Anthriscus syhestris), (hedgerows); bogweed {Heracleum
sphondylium) (grassland and cultivated ground) and otber
spp. All cbiefly insect pollinated. Season indeterminate:
8 April-19 October. A.A.I. 0.3 %\ H.A.I, i.o % (Chester-
field, 1943); H.D.I. 2 .9% (Chesterfield, 1943). H.V.C.
2 grains/m\ Antigenic?

Urtica (nettle). Sources: stinging nettle {U. dioica), (way-
sides, hedgerows, woods) : small nettle [U. urens) (cultivated
ground, rare; pellitory-of-the-wall {Parietaria diffusa) hedge-
banks etc., local). Season diffuse: (4 May-) 5 June~23 Sep-
tember (-30 October). A.A.I. 10.5 %; H.A.I. 14.6 %
(1953); H.D.I. 2670 (Bishop Rock Lighthouse, 1953).
H.V.C. 205 grains/m". Greatly under-estimated on horizontal
slides {Hyde, 1959) : probably the most abundant weed pol-
len throughout Great Britain. Antigenic: Frankland, 1958
(personal communication) ; Alemany fall, 1956.
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9. D I S C U S S I O N

i. Application of Thommen's postulates.

No kinds of weed pollen other than those listed in Section
8 have any claim to meet the requirements of Thommen's
postulates (Thommen 1931). Among these, five types are
commonly regarded as insect pollinated, viz. Compositae (ex-
cluding Artemisia), Cruciferae, Ranunculus, Spiraea and Um-
helliferae, but the mere fact that their pollen is regularly air-
borne in significant quantity shows that they are at least poten-
tially wind pollinated. When the numerical indices of incidence
are considered it is clear that three types are outstanding viz.
plantain, Rumex and nettle. All three of these types have had,
at at least one station, a H.A.L exceeding 10 percent that of
grasses at any station; plantain and nettle bave an A.A.L at
Cardiff of over 10 per cent that of grasses.

Even allowing for the fact that the A.A.L of Rumex is only
^.^ per cent there is still a wide gap between the three chief
types mentioned and the remainder, which all bave an A.A.L
at Cardiff not exceeding i per cent that of grass pollen, and
only five of which have a H.A.L at any station equal to i %
of grasses recorded anywhere viz. Compositae (excluding Ar-
temisia and Cichorieae) 3.5 %, Chenopodiaceae 2.7 %, Cy-
peraceae T.5 %, Umbelliferae i.o %, and Juncaceae i.o %.
The Compositae (though doubtless most of them have anti-
gens in common. Freeman 1950) are taxonomically very he-
terogeneous and have a very long combined season: and their
pollens are always oily and clumped and relatively non-
buoyant: atmospheric concentrations even of the very modest
magnitude indicated by the figures from Skomer (1946) are
probably rare or local. The figures for Umbelliferae from
Chesterfield (1943) are to be explained by the situation of
the apparatus at only 12 ft above ground in a grass orchard
with umbelliferous plants growing all round. The figures for
Cyperaceae and Juncaceae suggest moderate concentrations in
damp areas, but no more. The H.D.L's of these various types
are almost all rather higher in relation to that of grass than
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are the H.A.I.'s, and indicate an occasional uprush at the
places concernetl but nowhere comparable with the concentra-
tions of plantain, Rumex and nettle.

ii. Effect of prolonged exposure.

Only plantain, Rumex and nettle seem likely, by reason of
the prolonged and relatively high concentrations of their pol-
len which occur every year, to induce sensitisation in any con-
siderable number of subjects. Volumetric counts indicate that
nettle pollen is numerically more abundant than any other
type {Hyde, 1958) and therefore, if its antigenicity be as-
sumed, uniquely likely among weeds to cause allergic symp-
toms.

iii. Difficulties of diagnosis.

The application of the time postulate [Hyde, 1956) is a
little less difficult with weeds than with trees: the incidence
of weed pollen does not in general vary so much from year to
year. It is, however, liable to considerable changes resulting
from concurrent weather in the course of a particular season:
such unexpected falls and rises in the count are liable seriously
to complicate clinical consideration.

10. SUMMARY

1. Land use and non-arboreal vegetation in Great Britain
are briefly described from the point of view of allergy, and
herbaceous hayfever plants occurring in various kinds of plant
habitat are listed.

2. The incidence of 14 kinds of herbaceous ('weed') pollen
is described and it is shown tbat three of these are liberated in
large quantities over a wide area, viz. Plantago (plantain),
Rumex (dock and sorrel), and Urtica (nettle). Of these only
Urtica has a recorded numerical incidence which may at times
approach that of grasses. The incidence of the other two may
reach ten per cent that of the grasses, while that of the re-
maining eleven seldom exceeds three per cent.



207

3. The quantitative annual incidence of most kinds of weed
pollen varies much less than does that of trees.

4. Variable pbenology and cbanges in incidence during the
course of the season may both complicate diagnosis and assess-
ment of the results of treatment.

ACKNOWLEDGEMENTS

Once again I have with pleasure tn acknowledge my indebtedness to all those
who at various times have assisted by exposing slides to trap pollen from the
air and whose names (if not recorded in previous publications) are given in
the footnote to page 191. During the years 1946-51 the research described re-
ceived generous aid in the form «f a Government Grant from the Royal Society
(if London. I should like also to thank the technical staff of the Asthma and
Allergy Research Unit, and in particular Mrs. K. F. Adams, B. Sc, and Mrs.
t'lismas (Miss Gould) for their enthusiastic cooperation, and Dr. D. A. Williams
for reading this article in draft.

R E F E R E N C E S

Alcmany-t'all, R.: Sensibilidad a la parietaria: aspectos geograficos, clinicos y
biologicos, Barcelona, 1956.

Bernton,H.S.: Plantain hayfever and asthma. J.A.M.A., 5.^,13,944-946,11)35.
Blumstfin, G. & Tuft,t..: Plantain hayfever. J.A.M.A., 705,1500,1937.
Colldahl, fl.: Rape Pollen Allergy. Acta Allfrg, / ' / / , 367-9, 1954.
t)urham,O. C: Pollen Harvest. Economic Botany 5,211-54,1951.
Forestry Commission: Census of Woodlands. Census Report No. i. H.M.S.O.

London, \')',2.
Frankland, .-t. tl'.: The treatment ni seas<)nal hayfever. Oxford D.M. Thesis.

202 pp., 1955.
- Personal communication. 1958.

Frerman,J.: Hayfever: a key to the allergic disorders. William Heinemann
Medical Hooks Ltd. 321 pp., London, 1950.

}tirst,J.M.: An automatic volumetric spore trap. .Ann. Applied Biology, ,̂ (;, 2,

Z57-265)1952.
Hyde, H. A.: Studies in atmospheric pollen, IV. A survey of pollen deposition

in Great Britain made in 1943. Part IL The composition of the pollen
catch. New Phytologist, (Blackwetl, Oxford), ./p, 3, 407-420, 1950.

- Grass pollen and hayfever in (jreat Brilain. Acta Allergologica, / ' , 98-112,
1952.

- Studies in atmospheric pollen, X. A daily census of pollens at Cardiff for
the six years 1943-8. New Phytologist, 5 / , 3, 281-293, 1952 a.



2O8

- Tree pollen in Great Britain. Acta Allergologica, X, 224-245, 1956.
- Volumetric counts of pollen grains at Cardiff 1954-57. Journal of Allergy,

1959 (in press).
- (Unpublished). Pollen and spore incidence on the Isles of Scilly.

Hyde, H. A. & Adams, K. F.: An Atlas of airhorne pollen grains. London. Pp.
XVI + 112,1958.

Ministry of Agriculture: Agricultural Statistics 1948-9. H.M.S.O. London, 1952.
Thomrnen, A. A.: Hayfever, in Asthma and hayfever in theory and practice.

By A. F. Coca, M. Walzer & A. A. Thommen. Bailllere, Tindahl & Cox,
London. Pp. 851, 1931.

H'odehouse,R. P.: Pollen grains, their structure, identification and significance

in science and medicine. Me Graw, Hill Book Company, London, pp. XV

+ 574, '935-
- Hayfever Plants. Chronica Botanica Comp.. Waltham, Mass., pp. XX +

245,1945.

APPENDIX

to this and the author's two previous papers on hayfever plants and pollen in
Great Britain (Hyde 1952, 1956).

Complete list of pollens caught from the air in Great Britain.

The following list is a complete but summary record of all the pollen grains

caught and recognised at all or any of the fifteen stations which have been
operated (in most instances for the whole of at least one year) between the years

1942 and 1957 inclusive. It is arranged alphabetically under families (Coniferae

being here regarded as one family).

Aceraceae
Acer

Aquifoliaceae
Ilex

Araliaceae
Hedera

Balsaminaceae
Impatiens

Betulaceae
Alnus
Betula
Carpinus
Corylus

Boraginaceae
Symphytum

Buxaceae
Buxus

2444

113

168

52

9421
29,260

2927

9795

6

I

Campanulaceae
Cannabaceae

Humulus
Caprifoiiaceae

Sambucus
Caryophyllaceae
Chenopodiaceae
Compositae

Artemisia

Cichorieae (A)
Others (B)

Coniferae
Abies
Cedrus
Larix
Picea
Pinus

6

35

4170

•1
-

3081

2041
1106
3128

S

173
1 1 4

n o
15,048



Taxus
Taxoid

Cornaceae
Aucuba japonica

Cruciferae
Cyperaceae
Dipsacaceae
Empetraceae

Empetrum
Ericaceae
Euphorbiaceae

Mercurialis
Fagaceae

Castanea
Fagus
Quercus

Garryaceae
Garrya

Gramineae
Grossulariaceae

Ribes
Haloragaceae

Myriophyilum
Hippocastanaceae

Aesculus
Iridaceae

Crocosmia
Juglandaceae

Juglans
Juncaceae
Juncaginaceae

Triglochin
Leguminosae

Acacia
Others

Liliaceae
Ljthraceae

Lythnim
Moraceae

Morus
Oleaceae

Forsythia
Fraxinus

7,580
1,468

2

" 3 7
2822

2

7

3087

776

2856

7540
64,360

321

374,301

16

I

1769

I

383
3482

2 0

I

3 1 0

64

2

160

I

31.471

Ligustrum
Syringa
Others

Onagraceae
Chamaenerion

Papaveraceae
Papaver

Plantaginaceae
Plantago

Platanactae
Platanus

Plumbaginaceae
Limonium

Polygon aceae
Rheum
Runnex

Primulaceae
Ranunculaceae

Clematis
Ranunculus
Thalictrum

Rosaceae
Potentilia
Poterium
Spiraea
Others (arboreal)

Rubiaceae
Galium

Salicaceae
Populus
Salix

Sparganiaceae
Sparganium

Tiliaceae
Tilia

Typhaceae
Typha

Ulmaceae
Ulmus

Umbelliferae
l^rticaceae

Urtica
Others

724

5
221

7

19

36.454

4429

I

9

• 7.678

4

113

3423
69

• 03

33
366

1S64

153

3308

3818

29

53"8

34.

71.897
1701

35.690

753






