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A SENIOR THESIS.

A REVIEW OF AIR STUDIES
N

- A—— i ———

I THEIR RELATION TO HAYFEVER AND TO ASTHNA.

HUGH H. WILLIAMS JR,




LF

e

<o
@3

A



]

In thig review of.

[N

tudies

[43]

air n their relation to hay-

- e o

fever and asthma I have been forced to limit my discussion to that

art of the subject which is more or less directly related to the use

jo!

of the counting chamber in air =analysis,

This is a fascinating field where theré is much room for
further investigations,

I am deeply indebted to Dr. E.L. ¥cQuiddy for inspiration

and much appreciated aid in the preparation of this thesis.

Adugh H, Williams Jr.
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The nundred years from

our own time encompass the

xnowledge of hay-fever,The

entity,the presentation of

the first quarter of the 19th century to

cal

iin
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0

recognition of the disease as a
experiment.l »proof of it's vpollen etiology
nods for its prevention and control have all

period.,any of the shysiclans whoe contribe-

emselves suffarers of ithe

uted te this iwmportant knowledsze were them
wmalady,
On March 18,1819 Dr.Jonn Bostock,an inglish physioclogist and clin=

ician,read a paper before

o T - e 3 I - P
of Tonden on a “Caszse of a
{1.)in which he presented

onal affectiocn which had £

the Royal Yedical wnd Chirurgical Society

the nistory and clinical symptoms of o ssase-

roubled him since childhood. Nine yveaurs later

he s a more detailed account (2.) of the disease applying to it the
noncomittal name of “Catarrhus Aestivus™ or swmer catarrh,although the

rlier publication obtained the popular nane

of "hay=fever". Zven though Bostock's achisvment iz somewhat dimmed by

ne complaint as oroduced
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that,in my own case,the effluvium from hay nas no connection with

¥illiam Gordon,= contemporary of Bostock,toos a different view.afterx

the disease;the
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studying « potient suffering frow hay-astiue he came to the conclusion
that 11 was due to the “"arocma emitted by flowers of the grasses’partic-

sweel vernual grass. In sumaing vy his observaetions

Gordon states:"1 have said that sweelt vernal grass seems to be the pric=-

ciple cause in exciting hay-asthma,.nd I am induced %o cowe to this cone
clusion,firet,because ithis plant is one of the most scented of the grass

es;and ssgcond,hecause as soon as it begins to flower and not unitil then

ot
[
[6)
w
{91
b

hma covmences;as the flowers arrive at perfecition the digsuse
increases;and after they have died away I have remarked tunat the patient

could pass througin the most luxuriant meadow with total immunity.The

disease then should rather be denominated a grass-asthma than hayv-asthua

{1786=1868)argues forcibly .gainst Dosiocds view,le

suggests that hay-fever depends on the flower of grass and probably

In 1859,a wmemorabvle one in the éarly history of hay=-fever,Phoebus

began the first wmonograph on the disease,Hyde Salter published his

sgical work describing cases of asthme and perennial hay-fever due
to animal ermanatiouns,and Blackley commenced his iangeniocus experimental
reseurches on the pollen etiology of hay-fever,

Phoebus (1804-188C)in his monograpn which was published in 1862
(5.)}was not inclined to accept any one augent &s the sole cause of the
disease, He accepted the view of Bostock that "the Ffirst heat of the
summer is a stronger cause than all the grass emanations put together®,
He thought that the longer days produced a more continuous action of

light and thus the reasocn for it's presence during this time of the

118 classical work on asthma which first
appeared in 1859 gives a classical description of hnay-fever and astlum

ES

following exposure to animal emanations.(6.jHis descrioption of “cat-

gathme? is Lrobubly the first in the literature.
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In his wmonogz on hay~-Tever ‘noebus des

rived what 1is probably
the first experiment carried out by a hay-fever patient upon nimself,
W,P. . Lirxmann,a German vhysiclan,noticed a single vlant of sweet vernal

orase in hig hothouse and it was loaded with pollen.Hs rubbed some of

o
e}

this pollen between his fingers d sniffed some up his nose., This

brought on an attack of nay~fever which lasted about an hour.

P

It is,however,to the credit of Charles Harrison Blackley of
danchester Zngland and dMorril Wyman of Cambridge lLassachusetts,but nore
varticularly to the former,to have given the first classical experi=~

o

mental proof that pollen is the cause of hay~fever.In analytic observ-

ation and ingenuity in devising experiments,Blackley’s worik first
published in 1873 has no peer even in our time.(7) Year after year for

sme fifteen years ne painstakingly and with discomfort to himself

carried out the well concieved experiments upon himself.These obhserv-
uring the busy days of an active pract-

bunch of one of the grasses in a vase

- P

there by & nember of nis fumily.

plant and & small cloud of pollen
became detached and cume in close proximity of his face and he began
sneezing and had a short attaeck of his usuval suwmer discorder. As this

particuler grass flowered early and «s there wae little or no grass in

flower in the meadowsut the time he was satisfied that his symptoms

wepe due to the pollen that had escaved and from that time his invest-
igations cormenced, He tested himself on the pdllen of nearly one-

a3

hundred different species of gra and flowers in the fresh as well

¥
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8 the dried state and also, in some instances, in the form of the

alcoholic extracts, He was probably the first to perform the skin test

Having established the fact that seasonal hay-fever was caused by



pollen of »lants, he turned to a series of experiuents to find out the

gquantity of »ollen that might be floating in the air, i1 low and nigh
-altitudes, and the relati ship between this gquantity and the severiily

¥

of his symptoums. As for technic he adopnted a simple plun which , he

his consist

3
..,,

says, ne afterwards found was recommended by Dr., Phoebus.

of expoging slips of glaass to the open air for o given lengih of tiune

80 us to sllow any solid matter the air contalined to deposit upon the

glass, Fach slip of glass had & cell formed upon it with black varnish

s0 a3 1o enclose a gpace one centimeter square., This square was coated

b

with a2 layer of fluid which he prepared by mixing one part water, two

parts of procf spirit, and one part of glycerine. The slips were expos

for twenty~four hours and then were placed under a microscope and the

umber of pollen granules counted.
The first series of experiments was wmade in meadow-land about

four miles southwest of the city of Kanchester. Pollen was found con-
stantlyy vpon the slides, and in large amounts duri the whole ¢f the
nay-fever season, wvarying somewhat according to the temperture and

reinfall, He observed that fully $5% of all the pollen collected on hi
glass slips belonged to the Graminaceae, In the city he found there wx
on the average, about 1/10 as much pollen <8 in the country. lnside ni

house, iT the windows were closed, he found very little pollen

dxperimenting between the monthfs of lay and August 1866, he
found thet between lay 30th and sugust lst the quantity of pollen in-

creased gradually up to the lust week in June and then decreased. in

his own case the hay-fever syvmptoms increased and diminished a8 the
mount of 1 in the atmosphere se =nd . The enozetric

gmount of pollen in the zitwmosphere rose and fell e poll t

charts of today differ in no essentials from those mude by Blackley in

Other observztions were made by zattaching the glass slide to

ad

ed



kite, and thus examining the atmosphere at elevations from 500 to

1Y

1500 feet. One of the observations is thus described:”™ The altitude
attained varied ,according to the force of the w1nd from 600 to 800
feet. The experiment occupied six hours. The wind blew all the time
from the east, an? consequently would pass over a large portion of the

southern sice of the city before it came in contact with the iustru=~

ments. The nearest grass land would be from two and one-nalf to three

miles distant., 584 p@llen grains were deposited in the upper slide in
six hours? {Chapt.l4, page 176)

Blackley wanted to find out whether oither substances than pollen
caused hay-fever, and 1f the property does belong to pollen, whether it
belongs to the pollen of grasses only or to that of other plants and,
if so, to which, He alsoc asked himself whether 1t was due to fresh

sollen alone or also to dry pollen, and, further, whether it's activigy

3

was due to a chemical or a physical agent,

Ag previously wentioned he experimented with air in town and
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compared it with that at the edge of town, and ayfields

a few miles out of town. He tried all sorts of grasses and flowers,
He experimented with 35 different natural orders. ile impregnaited air
in his home with both fregh and dry pollen., He alsc experimenied with

B 2ir filtered through muslin impregnated with drugs, living in such

L)

4 room in the micddle of the country where air was filled with pollen,

- N . 5 s =

also tried breatning air through & box in which there was a filter
sieve,He Tashioned some silver plugs which were shaped like shoes with
gauze in the soles which were used in the ﬁostrilé.

Blackley also used glasses with adhesive surfaces so that the
amount of pollen that would have fallen into the conjunctiva could be
ascertained.

Blackley found that pollen alone would bring on atitacks of hay-

fever. Other agents would irritate susceptible people but would not
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cause & typical attack, He stated that the Tlowering grasses,not hay,
were the usual cause of the disease, sccording to him the plants velong-
ing to the Graminaceae have this property to a more marked degree than
others; but there are planis belonging to other orders which have it

in an «lmost equal and in some cases to an equal degree. Aiccording to
hig findings the toxicity of the different sorts does not depend upon th
the size or visible characteristics of the granules, liocisture prevents

spread of p&lleﬂ wiile heat, dryness, and wind all help to disseminute
it.

He found that there is a threshold of immunity and that the
amount necessury to bring on an atiack i swell. He surmises that an
immunity can be developed in early life since fewest caszes are seen in
farmers who are exposed the most.

Blackley used & weather vaie with slide attached to aid in
obtaining a more accurate count,{8)

In 1925 Dr, William Scheppergrell of kew Orleans coufirmed

Blackley's observations with o kite by exposing slides in an airplane
at elevations over 10,000 feet.(9])
The first noteworthy aAmerican contribution to our knowledge of
hay-~fever was made by Morril “yman, of Cambridge. 7Tith sowme other umenm-
bers of his family he had been z 1life long sufferer of an autumal form
of the disease, Begides Dr. J.A.Swett of Yew York, who in his treztise
on "Diseases of the Chest® published in 1852{10) mentions a periodica

catarrn occurring in the autumn, no physician had czlled attention to

11

L

n

this form of the affection. In 1854 Vyman described the diseuse in
lectures at the dsdical School of Harvard University, and in 1866 e
read a paper on the late form of hay-fever at the meeting of the lassu-
chusetts liedical Bociety, giving it the name of "Autuuwnal Catarrh?

Wyman was one of the first to recognize in the pollen of rag-

weed( Ambrosia artemesia fdlia, Homan wormwood, one of the causative
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~the night and did not di

agents of autumnal hay-Tever. Of his experience with ragweed he writes:
"HBarly in September 1870, I gathered in my grounds at Cambridge, soume
Roman worwwood in full flower, cover ed with pollen, taking the whole
plant, stalks and roots, This was carried to the White liountain Glen,
about 1200 feet above tide, where we remained until 3eptember 23rd in
the afternoon, The parcel containing it was then opened and freely
sniffed by myself and son. Ye were both seized with sneezing and itche
ing of the nose, eyeé, and throat, with a limpid discharge. Ly nostrils

-

were stuffed and my uvula swollen, without cough, but with the other

usval symptome of autumnal catarrh. These troubles continued through

afternoon following, Dr.

[0}

[}

appear until th
Jeffries Wyman, Who was of the same party, but did not sniff the plant,
had none of the symppoms described. {11}

oo .
Similar ex

eriments with ragweed were carried out on himself

h:ﬁ

by Dr, Flias J,., Marsh of Patterson, New Jersy in 1876 and reported in
a pzaper read before the New Jersy Medical 3ociety in 13877. He not only
confirmed Wyman's observations but supplemented these with counts of
the number of Ambrosia pollensg in the atmosphere before and after the

symptoms., In sumaing up his conclusions karsh writes:

.

appearance of
"HFrom these investigations the writer has formed the opinion that

ay=-fever, is caused by the presencs

of pollien of flowering plants in the atwmosphere, and it's irritant

D

action on the respiratory mucous membrane of susceptible persons®.(12)

&

The pollen etiology of hayfever so ably e
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crucial experiment of Blackley and VWymen, was by no means
accepted in the U,S, and Hurope. Their work was published at the be-

ginning of the bacteriologic era. Under the influence of the research

of “och and Pasteur, hayfever began to be considered an infectious
disease Hermann Von Helmholtz, who was < sufferer of the desease

described vibrio-like organisms winich he conasidered the causative agents



7,

of hay-fever. The bvacterial of the disease found many adherents,
althicugh not one of .loch's postulates had been fulfilled in any of the

&

experiments described.

In 1876, another monograph on hay-fever aypeared, written by

.a.

o uT

Dr. George . Beard, a neurologist of Wew York City (13}, who con=-
cluded that the whole guestion of the origin'and nature of hay-~fever
iz yet an open one and advances the view that the disease is primars
ily a nsurosis.

lore than a qguarter of = century elapsed before Dunbar (14},
alzo 2 victim of the disease, repeated the main experiments of
Blackley, elabvorating them by hew ones, and establishing beyond a
doubt the role of pollen as the cause of hay-fever. In 1902, the
investigations on hay-fever undertaken by him many years previocusly
were brought to a temporary conclusion and their results oublished,
He advanced the theory that hay-fever is a disease caused by vegetable

peistns contained in the pollen of certain plants.These substances

were connected with the proteid of the pollen grain and of a highly

l

specific character.(15). Applying the meodern metheds of Immunology to

nhe problem, Dunbar and his

ot

upils laid the scientific foundations

o]

which have mude possgible the evolufien of methods for tne specific
diagnosis and treatment of hay-fever during the past twenty-five
vears,

In summing up this historical sketch I might say thatas far
as alr study itself is concerned, it began with Blackley's experiments

launched in 1859 as the reader no doubt has percieved,and has been

o

being carried omiby a great many capable men through th

[

and i
world who have come to realize the great importance of air study in

the control and prevention of hay-fever and asthma.



A REVIEW OF AIR STUDIES IN THEIR RELATION TO HAY=FEVER AND

If one can feel certuin of the numerical strength of his
enemy he has already laid the groundwork of his defense. Therefore
the need for guantitative data . Certainly in a task which is all
defense, the advantage of accurate statistics can hardly be over est-
imated, (16).

In order to correctly interpret the data which is obtained
through air study a more or less detailed knowledge of pollen is
necessary. |

We have seen that the pollens of rose and of the grasses
were long suspected of being allergenic., Until recently the brightly
flowered plants, such ss the rose and the goldenrod, ﬁefe popularly

considered the cause of hay-fever and asthma, One may be «ctually sen-

feas

itive to these pollens as well as to many other beautiful floweriug

plants, but they are not the usual offenders,

o]

The reason is interesting . Beautiful flowers, in fact all
brightly colored flowers, are insect pollinated as contrasted with
those plants without color, which are wind pollinated., The pollen of +&
the former is heavy and sticxy and will not bs carried long distances
through the air., The sweet edor and brilliant colors exist for the
purpose of attracting bees, butterflies, and otner insects which come
to suck the honey and nectar, The sticky pollen adheres to the body
of the insect and is thus‘traESQGrted from one plant b0 another,

Close contact, within & hundred feet or so, may produce
symptoms in one who is zllergic to sowme varticular flowering plant,

his is especially the case when flowers are used for purposes of

decoration in houses.
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by un-noticed, on the other hand, produce heavy amounts

oller whisgh is carried

a d method of distribution reguires 1its production in enormous

the ground, (17)(18), Pollen granules have been found up to @ height

of 15,000 feet, It ig almost &s’abunde;t down town in the average
large city as in the outskirts,.

Some of the free pollens are carried much farther, & partice
ulary variety of falleblooming elm pollen has been found in Indiana,
over a hundred miles frow its nearest itree. (19).

An in
feature about tree pdilern ig the height from which 1t takes the air,

nollen 10 microng, which goes lo4 feet, wioen the
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plant is two feet nigh, will go two hundred znd sixity-eight feetl
whnen the plant reaches Five feet, How much farther & tres pollen of

similar size wo.ld txavel vou can readily see., Incresse that wind

from two to twenty miles per hour, and you can readily see how much

3

The male and female trees may be miles apart, and large
auwounts of pollen mugt therefore be shed by the male. lany verieties

of trees have been found responsivlie for sympitoms,

trouble. It is not alone the field grasses, such as timothy, orchard-
grass, June grass or Blue grass, red top and sweet vernal grass, but

-

also the lawn grasses, Bermuda gress, wire grass, barn-yard grass,

symptonms,



vy € v - - . el 4 o ey o pm A e R P P
cranules are forwed in the anthers, thse wale sexual
e s A vy foud - ERCER T o
the soerm cells of animels.

the zeed, Tnis is

covering the bud and found at the base of the flower are called
"sepals® and are growped in & circle to form the calyx. The calyx
exists to give protection and support to the flower,

The next inner group of differentiated leaves is the corolla

This circle way congist of but
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made up of the petals of the
a2 single layer or it may have several layers according to the type
of flqwer, These brightly colored petals attract insectis, he nhoney
and the nector are found at their bases,

On pulling back the petals of nwst flowers, such a3 the butter-
cup for example, one will see & circle of thnread like struchures
tips, surrounding a larger central organ
with a clustered head, The former represent the third series of modif-l
ied leaves and are the stamens, carrying on tueir tips the anthers in
he central structuee, the fourth

which the pollen granules are formed. T

o

leaf system, is the pistil with its terminal carpel

In such a flower aw the butter cun there should be no difficulty
in the migration of the pollen granules for the short distance from

anther to carpel, But lature has observed thnat plant which fertilize

themsel ves often
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lants areself-sterile.Bven

though they have stamens and pistils, they do not fertilize themselves.
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rariety of ways. Sowe times the pollen
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the grains do not find lodgement on the stigwa but must be carried
to other similar plants which have matured somewhat earlier, Sone=-

erent parts of the plant and not in the same flower, as in

30, @3 a rule, even wihen the male and female element are pres-

ent in the one flower, facilities must be at hand for fertilization

flowering plants usually have heavy sticky pollen znd depend u,ocn toe

Bees are interested ingatnering pollen almost o the same ex=-

food for the larvae of the growing bees, This may exuvlain soue of

the cases of allergy from the euting of honey. While the severe ill=-
ness of certain persons resulting frow the sting of a4 bee might woss-
ibly Te due to pollen introduced with the stiug, there is evidence

that one may be specifically allergic to the bes protein itself &ﬁd
sed this appears to be the more logical explanation.(21}.

“nere wind pollination occurs it is obvious that tremendous
smounts of pollen must be produced in order that a very ninute fraction
will reasch its destination on the pistils of the female flower. Unse

who  has walked through « field of grass or weeds at the rignt time

will find his trouser legs gquite covered with a yellowish coating of

Zven the trees shed tremendous amounts.A tree in the nrocess of
pollingtion when shaxen may erit clouds of dust zlwmost as thick as

w

smoke from a fire.
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mical analysis of

se, and 2180 in

ine blue., Lany pollen

pollens become transy

vellen with .he seed, The pine-
the dandelion attached by = rather long stalk to
parachute which carries it on the wind is not the

Pl

50 36¢

gb.._l
el

0 occureed long hefore the dandelion went

material which as a child you rubbed on your chin.
lens bave wings, stationary wings liXe on an air
microscopic and are
d with the winged seeds of trees, such as the maple,
en.

1 but

it is, -the pollen grain is not a single cel

bV

o

5..._

stlicall

fbe
[

from two to four cells and 1z both vital
t is a« spore, and capuble
live as such for a remarkably long veriocd and under

nces, 1t contains the elements of 1life and when

eproductive cell of the ovum, will reproduce in all

the »lant from which it came,(23) .

s0llens shows thet they invert can

eing vresent in the Zrain previous to germination,

o

diastase and are capable of dissolving starch paste

ture fluid. The intine, or inner coat, is usually

pectin, lost polle contain

";‘5‘

i&8ly the case with the grass vnollens. Protein

this being about 25% in the ragweed pollen, znd is of

g from a hay~fever standpoint
ined with chloro=zinc-iodine, the extine is stained
graing contain oil. In sulph-

ine immediately dissolves but the extine rewains.

rose~red, In.. a solution of chioral hydrate
parent, 8o that the nuclel may be observed.

on, the grass pollens guickly show the characteristic

starch, which is & useful means for their differente



iation from other vollen, In the pollen of certain conifers, sucn as
the cedurs, the addition of & saline solution, or of glycerine, causes
swelling of the inner coatlintine), which results in the shedding of
the outer coat{extine). As a2 result of this, they present & character=-
istic appearance wnen found in the glycerin of the atmospheric-pollen

plates, which simplifies their identification.

3

following is an analysis of the ragweed pollen by Fred-
erick W, Heyl.(22).

Alcohol soluble = = = = = = = 42,99

loisture = = = = = = = = - = 5.3%

Crude Tiber = = = = « = « « - 12,2%

Pentanes =~ = = = = == « = = = 7e3%
ABYie = m om oa 6e e ow e e om = om B.4%
TDextrin o A e m e me wx e e e PN 1};

Protein = = = = = = = = = = - 24,47%

Of the protein, about 7.0 % could not ue
extracted, while 6.75 % was exiracted with diluted alkali, and only
about 5 % using 1C % salt solution, The albuwin and globulin fraction
is, therefore, guite small, The analytical figures indicate the pres-
ence of proteosges. The nitrogen in the alcoholic extract (1.08 %) is
probably o base, and the nitrogen in the saline extract after alcohol
had precipitated the oroteins (1.9 %) probably contains this base, and

Y

The alcoholic extract (42.9%) contains:

g

r= T A R T R ¢ =14
Lecith T T - 0,757

Ather soluble but not

ligroin soluble = = = =

3
i..-.l
<
o
o
in
@

1
1
1
!
1
i
:
!
1
!
!
}..J

»
3y

N
A&

And o nitrogencus hase,



5ize veries from small pollens such =38 that of the trailing mimosa
{Mimosu trigolosa;, which measures only 6 microns in diameter, to that
of the marshua@llows (Hibis#gcus), which are so large (180 microns)

that they can easily be seen with the unzided eye. The color is most

ity

reguently yellowish, but may be white, red or other colors,
The shape is usually spherical or ovoid, which is the case
with the ragweeds, the grasses and many of the tree pollens., Souetiues

it is priswatic as with sowe of the sedges, and occasiocnally there are

i B3

P

The shkape is not only similer witin the various species,

2

genus, S0 that it 1z

2

s

aracteristic of the whole vale
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uable a@ssistance in their identification. In the wormwoods{artemisiasg)
for instance, which has & three~lobed pollen all the species examined
have this characteristic shape. The pine pollens, which Ffortunatel:

zre harmless in hay-fever, are provided wilht wings or double parachutes

@ distance

K

out of proportion %o their

[42]

which enables them to traver

The appearance of many pollens vary under atwospneric cond

?:u

This refers especially to the spheri

[¢]

al pollens of tne grass
and trees. Yhen exposed to the drying effects of the air, they lose «

portion of their moisture, and present = shrivelled appearance under

the microscope. The addition of & normal saline solution, or other

liqguid, guickly restores the sgherical form., The pollen of the ragweeds
and similar spiculated pollens, are not noticeably affected by this

{25),8escribes grass pollens,.s a class, as bein

o]

smooth-walled, spherical or somewhnat pear-shaped, often somewhat irreg-

PR

ular in shape due to indentations on the surface. They rewind one souwe-

wiet of a round clay ball into which a c¢hild had pre

[
7

sed nis fingers
ey e

at vardous places. The indentations are sometimes fairly round and

# (LICROW is 1/1000 millimeter or 1/25,400 inchj.



souetimes long enocugh to be described as infoldings. The fresh gruss
pollen is often swmooth and spherical without the indentatiocns or ine-
foldings, which presumably make thelr appearance in the course of dry-
ing. While the grass pollens have sweooth surfaces, the pollens of the

Y

ambrosizceae which include the raugweed, false ragweed, marsh elder,
faces reminding one of a cocklebur with very short spines. The cheno-
pods, such as lamb’'squarters and thistle, and the amaranths produce
pollen which 1s sphericael with small round indentations giving suame-
what the appearance of 2 dimpled golf ball., Tree pollens vary guite

3

definately among themselves and are in most instances different enough

)

pollens of the willow group , the

to be closely identified, Thus th

s

4

caX group, and the maple group wre oval, smooth and distinctly larger

AT Ei

than the ragweed polleng. <ost oval pollens have z longitudinal inden=-

e

tation or line somewhat resembling that of a grain of wheat., Sometimes

the ends are Tlattened, especizlly in the oak and red sorrel, Here

again the flattening is probably associlated with drying,



Whnile pollens are generzted by all the members of the

lants, only yhose which zre wind-pollinated need to be con=-

N
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ke

whose

[

sred in connegtionwith hay~fever, While there are many plant

s}
e
[oh
D

pollens may cause the hay-Ffever reaction when applied to the nostrils,

only pollens which float in the air and can reach the nostrils in the

ceurge of normal respiration are responsible for true hay-fever, in

vy

the selection of hay-fever plants it is, therefore, important first to

o

ecide that they are wind pollinated, as the pollen of these only are
found in the air.

an apparstus to determine this feature was devised in the
biclogical laboratory of the American Hayfever Prevention .ssociation
by weans of which this ftest may be made without the necessity of visit-
ing'tne growing plant, It consists of & hollow cylinder with a fan
attacned 2t one end, which iz operated by a set of pulléys by means of
which the current of air may be given any veloci from one to fiflteen

miles per houry The flowers to be tésted are held in place by meuwns

of an attachuwent in the center of the tubke, at the outer end of which
there is a receptacle, at an angle of 45 degrees,for holding the glass

slides on which the pollen is depodited.

~

=3

he slide is given a thin coat glycerin, as in the case

{3

of the atmogpheric w~pollen plates,yo that the pollens which come in

h

contact with it are collected. The wind velocity is noted, and the

L]

length of tiwe, so that a guantitative count of the pollens may be

maede .,

[0}

When the slide is removed a glass cover is placed over the

» a

glycerin, ond & stein of Lugol's solution is zadded to facilitate the

-

nis iz wade with a mechanical stage by means of which every

vart of the glass slide is passed across the field of the microscope.
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glycerin.

The hawfever pollens which have given the hi
in these tests are thidse of the comon ragweed, which is closely fol-
lowed by the glant ragweed and the mersh elder. The grasses zlso,which
are the principle cause of spring hawfever, distribute their pollen insm
enormous quantities, but their potential ares is more restricted on

e

’ e

account of the greater size of these pollensiaverauge diameter 40 micros)
v

This is especially the case with the pollen of corn. This pollen gives
a positive hayfever reaction similar 1@ the grass pollens, but its

size (80 microns in diameter) limifts itz potential area. Under the
Y

same wind conditions £##f the common ragweed pollen would traverse

[s¥]

4+ wmile (it being 15 microns in diameter), while the corn polien would
only traverse 43 feet. On account of this, hayfever frow corn is rare,

ve to its pollen, must be in the cornfield or with-

foute

28 a patient sensit
in & short distance of it , during its pollinating seauson, in order to

i3

e affected, (33 .
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THE COLIECTION ND IDENTIFIC.TION O0F ATHOSPHERIC-POLLEN!

The knowledge of the exact pollens which cause hayfever is imp=-

cal as well as frow a propvhylactic and thera-
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veutic standpoint, In prevention we must know the plants that oroduce

gr to eradicate them 1f possible zand if not, to have
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thie patient avoid localities infested with such plants, s for thera=-

wseutics, the modern itreatwment gives special prominence to methods, the

(6]

correct application of which requires the knowledge of the proper hay-
fever pollens. (26),
Hayfever pollens are not deletericus to health per se, as the
great majority of persons (997%) aie not inconvenienced by thew. Those
suffering from hayfever have a specizal sensitivity to these polleuns
the aim of modern methods being to correct this by dmmunizing the pat-

ient zgainst these pollens,

oy

The usual method of testing the susceptability of the patient
by applying an extract of wvariocus pollens to the conjunctival s=zc or

scarified skin, does not always give reliable results, as the guestion

i8 not whether a patient reacts to varicus wollens,but whether he is
gensgiti to the pollen to which he ig exposed,

A person in New York may be sensitive to the pollen of the

Western mugwobt but therapeutic use of this extract is not indicated

r:‘f'

as this »l is not found in the eastern or southern states and there-

Eo

L3

Q;

fore the pztient is not exposed to it. Thus we see & striking example
Tha sane oy
of atmosphneric pollen plates to determine just which pollens are in the

ajr in given localities. The information from these plates should form

the basi

o~
EA

$nd
[os]

of applied pollen itheraphy.

e
The atmospheric-pollen vlates are ordinary glass slides used
for the microscope, the central square inch being covered with a uni-

o~

form coating of glycerin. OScheppegrell having tested various combin-



ations, found the vure glycerine, thoroughly applied to a glass which
has been previcusly clsansed Witb alcohol, tobe the mﬁst practical, in
-~ extremely moist Weath,*, when the glycerine deligesces too rapidly, he
substitutes a layer of boiled linseed oil. (24),
Scheppegrell has tried various forms of aovparatus for the
purpose of having these plates always at rignt angles to the direction

N

ahes ugseful statistical

;.4.

of the wind, He states that, while this furn
data, the complicated construction gives it =2 limited range. le says
that for practical purposes the pollen plate may simply be exposed to
the wind ot the residence of the oa stations. (24),
i, P, Hitchens suggests a little device (27),which he

1

tininks might be of practical assistance in asgcertaining the varieties

of pollen with which the pagAent comes in contact. This device is in
thie form of a button or vroech consisting of a circular metal frame
with prongs attaéhed to the back edge. an ordinary round cover slip is
placed in the frame, then a péd of some kind to prevent fracture and
finally the solid metal back with the pin attached which is held in
place by the prongs menticned above., ~fter the Cover-slip is coated
with the glycerine.mixture {7),suggested by Blackley, the brooch may

or walst for & certain nuwmber of hours and then

(<

be worn on the coa

sent to the laboratory, where the cover glass

Poobo

removed , mounted,
and examined under the chrowcoue. if a patient notes that in a certain

cality his symptoms become esceptionally severe, the brooch wmay be
removed and left in a properl¥ vrotected place for a sufficient gerlod
to collect the pollens in that particular neighborhood.

W, T. Penfound and G, B, Efron suggest a standardized method

for pollen &ir study. (28), They state that this study has come to play
an important role in the diagrosis and treatment of allergic diseases

T,

caused by weeds,., They further say that the usual method of determining

the amount of wind-borne pollen is as follows: = portion of a slide

off

0

is marked near the center and thinly coated with vaseline, glycerin



o

or corn oil, It is then placed in a2 horizontal position or at an angle

h

) 53

some exposed situation for 24 hours. The slide is then taken to the

fbr
o
o)

laboratory in & closed container and the pollens on the ruled portion
are identified and counted with the aid of a mechanical stage and &

wmicrometer ocular,

£

Comparisons of slides placed in various sections and situat-
ions in Hew Orleans throﬁghouﬁ 1929, revealed a great difference in the
numbers and percentage compoesition of pollen of various species. Very
nigh counts were offten obtained in the heart of the business district
and at the same tiwe low counts prevailed in the residential and sub-
urban districts., Slides placed on different sides of the same building
at the same time, showed markxed discrepancies in both numbers and
species of pollen., In addition relatively low counts were obitained
during periods of marked haylfever, and vice versa, These results were,
no doubt, directly related to the degree of exposure.

This diversity of findings raised the guestion as to wheth-

er one might not get a great difference on slides placed in one locat-

iom simultaneously, and exposed in positions varying from the horizon=-

tal to the vertical. Accordingly, slides were exposed at various incli-
nations with the horizontal and counts were made, The vertical slides
showed more pollen on windy days, provided they were exposed perpend=-
icular to the direction of the wind. The horizontal slides revealed
more pollen on calm days, These resulis are explained by the fact that
pollenvs are continually settling out of the air unless they are sup=-
ported or carried in the reverse direction by the air currents. Euke
(290 has demonstruted the pollen count of still and moving air.(This

will be discussed in detail later onj}. Scheppegrell (24) has deter=-

y

mind.- the distance traversed by pollen of different size., He showed

that the smaller, lighter and more spiculated the pollen, the greater

Q.n

istance it would be borne by a wind of a given velocity. He also

showed that the length of time & given pollen grain remained in the



air was directly related to the rate of air movement, On calm days the
pollens are continually falling whereas in moving alr they may be move=-
ing horizontally or upward,.

Accordingly, B8n apparatus was designed to determine more accur-~
ately the relative percentage of pollens falling or being supported by

th

[¢]

gir at a given time,
This apparatus consisted sessentially of & weather vane on which
were mounted 2 slots {one horizontal and one vertical) into which micre

copic s3lides could be insertsd, The base consisted of an inverted »nan

42

8 inches in dismeter fillsd with concrets inte winichn was sscured one

uprignt suoport 3 feet 5 inches high, A sensitive wsather vane, made

of sheet netal was mounted on a roller skate bearing at a point ¥ inche

gs frowm the top of the upright rod. The slots were 1+ x 34 inches. The

pnlange of sheet metal holding the slides bveing 1/8 inch wide all the
way around excent for the slide opening. In the case of the horizontal
slot, a key was necessary 1o kesp tne slides from being thrown out by
the wind, The vertical slot was soldered in the metal strip just in
front of the roller bearing support and the horizontal slot was mount-

-
Cci..z..

gd just in froat of ths vert

[ 5

The apparatus was placed on top of the Tulane University Gymnas
ium, which is several hundred feet from any effective obstruction, and
counts were made over an eXtensive veriod. A few typical exawmples are
here presented., On Jovember 6tn, 7tnh, and 8th, the vertical slides shows
ed 17, 1, and 4 ragweed pollens per. sguare centimeier respectively,
hereas the norizontal showed 7, 2, and 1 pollens for similar areas. On
January l4tn, and 20%th., the vertical slide showed for American Eln

5, and tne horizontal 20 and 2., On the suame dates 92 and 3 red
cedar pollens were formed on the vertical,anc 41l and 7 on the
tal. In comparing these data with the weather charts, a relatively gred
er number of pollens were found on the vertical slides on windy days,

5

and on the horizontal slides &n calm days. The counts of tae horizont=-
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al slide, therefore, are not indices of the amcunt of pollen which is
carried in the air, It is believed that pollen counts on vertical
3lides are essential if one is to obtain & good index of pollen abund-
The ratio of the number of pollens on the vertical slide to
that on the horizontal was noted and called the "buoyancy index? If th
ratios are calculated over a considerable period of time, they should
indicate the relative buoyancy of various pollens. The buoyancy indice
for those pollens studied in detail were found to be 83 follows:- Rage

weed, 4; 2lm;, 5; and red cedar, 2,

4

ke o

W, W, Duke, of Tansas City, in an article published in

ey

-t

928,

(29} after a study of the pollen content of still and woving air, stat
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that still air , so far as its ¢ ent of pollen 1s concerned,is a

t3 contaent of mud is concerned

[£1]
fto

great deal like still water, so far a

b

inddy water becoues clear,through setiling, if it rewmains still long
enough, but is likely to continue wmuddy as long asg it is in motion,
k] o

Pollen seitles out of the air in the sawme way that mud settles out of

the watsr, so that air which has been still for a long time is pracht-

The correctness of this statment can bhe observed in the

accompanying tabl content of the air
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are reporied. Duke used slides greased with white petrolatun and sx-
posed then to the alr for varying periods of time. He advocates ithe

use of 2 snelter with the top 6 inches above the.slide and open on the

sides,for outside exposure, The slides were exposed under different

conditions of air stillness,natural air motion and air put in wmotion,
The total number of pollen granules found nicroscopically

on 0,55 sguare inch (1 square centimeter] of surface were counted and

He mentions in passing that counts made each day from slides

exposed to the outside air for 24 hours, duriang a period of two years,

S

a

&



in Tansas City,varied from noitning,during the winter days,

- o T

as 4,500 during some of the fall days.
.
TABILE ONE,
Sum Total of
daily counts,

Roowm closed constantly 1 yr, ===

Hoom well ventilated 1 yr., -—-—==-

OQutside air 1 yr, =rrmomecmamco. 41,343
Room closed 1 yrg.—r-=cmemme—-
Room closed 1 day —==cmmmoa=maa
“oom clossed 1 day {(with fan going 12 hrs.) =---
Ventilated room, same day |(window open 6 in.)
Cutside air count, 3ame 037 ~memem=e

5lides exposed for 24 hours.

Thereforse we see that if room i3 kept clo
time us one day it ig a good place for care of
day when the outside air is heavy with pollen.

that if the roo=n i3 clean there is
use of a fan,

S

20,576

tc a8 high

114.0

0.0
3.0
8.0

20,0

-

191.0

o3

ged for as short

N
a pollen sufferer on a

Turthermors we sSee

no great contra=-indication to the



On the ground 2t Aviation Field = = = = = = = = 0.8
.irplane oropeller moving about & speed = =~ = = 82,0
Jirplane rising to 200 £t. ,prop. full speed - - 289.0
Airplane at 400 £t.,orcp.at full speed =~ = = - = 335.0
i i 600 B B it i it - m om  ow e 328 QG
b no1100 0 b 1 b T e e e e = em ' 319.0
] 7 1600 7 " it ¢ # - e e me e em 341.,0
] " 20 QQ it " 4] L] 3t - we e am  we  wm 329 .{3
N 3 @QQQ H ] ] H i - v e am s ow 10
] i 5000 © it n 1 1 - e s e o wm 0.0
t £ 85000 H ] 3] ] L - = U.‘:’
# t 7000 0 r it ) H ok v om e e 0.0
" ] 8000 ¢ i i it T o e o e e 0.0
Table three shows & coBparison of pollen counis made afier aex-
posure of plates Ffor 30 seconds on an aviation field (Calculated from

5

14 hours sxposurs) o exposure made behind the propeller of a plane
with vropeller moving slowly and rapidly and with vlane rising to
height of 3000 feet.

This shows in outside ailr rupid motion of air caused by the prop=-

gller of the plane on ground causes a deposit of more than a 100 times

28 much pollen as still outside air, whereas; with propeller moving
rzoidly enough to 1ift the plane, ths deposit is nearly 1500 times as
great and at a still higher level, even up to a height of 3000 feet,the
amount of pollen deposit is in excess of 1500 times the amount deposited

by still outside air on the ground.

The foregoing statments serve to demonstrate the intenss e.pos=-

[»

ure encountered by pollen sufferers on trips by auto or train on days
whnen the air is filled with pollen.

Rackmann and Smith (30) use ordinary glass slides bearing a



aut

*

thin coat of glycerine or vaseline and espose thewm for 24 hours,
of doors, under & small shelter to keep off rain and dew. They state
that these slides studied daily yield important information., They
provide an index of the concentration of ;cllen'in the air whicnh after
nt factor in the onset and severity of hayfever.
a gualitative study of several vpollens to indicate

They make possit
which ones are probably of greater clinical importa
sler and O. C. Durham, of Chicago,{32)during
cottonseed oil

0il or

warl K. Roess
the coursge of their air studil ,fTound that corn
for use in coating the atwospheric-pollen
nd in thiz way, distort

was better tha
se they did not absorb moisture,a
(33) coated

plates, becau
the »nollen grains,
Detweiler and Helena urst, of Torontsa,
1ly prepared according to

with & thin layser of glycerin je

their siides
Taiser’s Tormula which follows
Finest Fr ngelatin = = = = = = « 40 grams
Distilled water = = = = = = = = = 2 c.C.
Glycering = = = = = = =% = = = = = 325 ¢.¢c,
Carbolic acid crystals = = = = = = 5 grams
The gelatin wag sosked in the water for two hours,.
Then the glycerine and carbolic acid crystals were added and the mix-
ture was heated in a water bath for fifteen minutes and tihen sitirred
until cool iltered in paraffin oven and then put into tubes and cork=-
g¢d, Before being used the Jjelly was melted in a water bath and sueared
on the slide with 2 glass rod using Jjust enough for surface area of the

A



NUMBER OF POLLENS IV THE AIR.(31)

after the pollens have been counted they are proportioned to

the number ver square centimeter, as Scheppegrell’s unit is the number

of pollens per sguars centimeter in twenty-four hours
Az the object of the pollinometric records is to determine the

gaount of pollen in the air, a working » nas been pre

Ly
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means of wnich the number of pollen per cubic yard o

1

may he determined frowm these
-

The number of pollen dropping on a given surface,s.g.,4 plate,

depends only on the number of pollen per unit volume of the air,and the

veloecity of fall of the pollen grains.
This means that unless the plate is inclined at an appreciable

angle,e.g.,15 or 20 degrees, with the direction of the wind near the

olate, the number of pollens dropping on the plate is independent of the

-

wind velocity, other factors such a5 the number of pollens per unit

i

volume of air,being constant.The nusber of pollen in the air,however,

bhears a direct relation to the weleccity of the wind,

If the vollen grainsg fall with a velocity "v"feet per second,
and there are in the air’n"per cubic yard,the total number™i" falling

o
E

gquare centimeter in"t"hours is given by the formula:

o
Yt
oy
f{)
19

J 20,1453 x n" x vt ox "

For sxample, if the diameter of the grain is .02 mm,, " "v"

C.16 feet vper second., If "H" pollens are gathered in twenty-four hours:

e - lﬁ & - = ltg E’{ j.f;



N

N4 revpresents the number of pollen grains gathered per

square centimeter on an atmospheric-pollem plate ian twenity-four hours,
i

and the number of pollen ver cubic yard is represented by "a", the

m * 1, Ty : 1 ‘;,"':i X VAP e i i
following ure the nwabers by wnich N# i3 to be multiplied to gilive'n

+ Faud -
for the pollen of different diametars:
Diazmeters - 16 microns, 'n" equals 7.30N7
0 - 15 i a i 5,20 NiF
i - BC' i ¢ i l s 80 :;-\5 i
a - 25 i " i 1.20 Ty
i - 30 ; " " e 80 :“"‘f_

¥ ze T
# - 50 4 3 . L30T
H - 80 : 7 H .20 Wi
] - 0 Iz i i . 1 5 ;\1 j{{-
4]
ki - 5 Q # 5 7§ R E > ;
Fea ! - by d

To obtain the number of pollens per %xiloliter, divide the
number Ly per cubic yard by 1.53.
tober 10,1920, the pollenometric records indicatad

"
¢

ninastesn common ragweed pollens for twenty-four hours., s this pollen

1

15 microns we multiply the number of pollens by 5.2

of the formula, which shows that there were 61 pollens in each sguare

Durham {34) (35) found that this calculated number for the
number of pollen grains in acubic yard of air is the zame as the actual
number found in an area of 1,8 sqguars centimebers of slide.

Rackmann and 3miti. (30) say that the number of pollen grains

which fall on a square centimeter of slide when wmultipliediby 1.80

represents the number of grains per cubic yvard of air.
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CONVECTION OF HAYFSVER 2OLLEN3. (31).

EN )

Any sm2ll particles which will appear to floab ia the air like

a cloud of dust,fog,vollen,stc.,are really going througn = process of

falling with a uniform velocity. The rate of falling is under these

o

independent of the density of the particle. If the surface of tue part-
icle is rough,the velocity is less than 17 1t was smooih,
If the particles have the form of smooth spheres of a diameter

P

not less than 0,001 wm,, it has been shown both from theory and by

i~y

actual experiment that the velocity with whiich such sphere all, is

wnere "v" equals the velocity in centimeters per second, “g" eguals 980
cm., the acceleration of gravity; "r" eguals the radius of the sphere
and "k equals the coefficient of viscosity for air equals 00018,

By substituting the different values for the rzdius of spheres

and the known constants in the above formula, tue velocity of pollen

grains of any size can be calculated., The calculation gives exact

values for the smooth pollen grains only. The values will be consider-
ably higher in the case of the pollen with spicules, the velocity being

considerably less than the calculated valus.

L1

When the velocity has been calculated ,the time of fall o

-y
kb

pollen grain can beg calculated for any distance by dividing fthe distance

by the velocity., If & wind is carrving the vpollen norizontally while it
3 18 % _ v

it will be carried is equal to the prod-
the wind multiplied by the time of fall, in this
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MICROBCORPIC STUDY OF POLLANS.

{Counti methods,ways of identifying, and classification,)

.._,5

George Piness and H. B, e iinn, of Los Angeles,(36) exaunined

n the pollen mounted dry, in

iv—

4 mra, and oil immersion objectives wit
They found that the dry and ether-dry pollsns,when mounted dry,
were similar in all visible charzcteristics with the exception of color,

wnereas the fresh polleén mounted dry vari wueh in ghape and other viaw=

ible characteristics, this being due,maybe, to the amount of dessicat

ion ocecurring before and during shedding. Water and balsam mounts caused

These simply swelled slightly, retaining their characteristic shape.

Water mounts proved the wmost valuable in studying the germinal

vores and certain features of the exine, while dry wounts were ussed for

study of size, shape and furrows caused by dessication. They have con-

sidered the dry condition the natural condition of pollen for their

".J

2

studies because the pollen when wind-blown soon becoumes dessicated an
shrunkxen.

Photomicrograpns were made of all pollens and these aided mat-
erially in supplementing ithe microscopic observations,

Duke and Durinam (37} in an air study of Xansas City stabe that

made their counts by exemining the slide with a low vower objective

a‘“

'

V16 mm, Jand occular elavated to such an exitent that
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: o . 3 o by k4w vad s ares BER/100 ineh Sala
3lide frou side to side ten times covered an area 55/100 inech sguare,

This count revresents the number of pollen granules that fall in such
an arex, They stute that this method way not be over accurate bubt it
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should know in advance the relative fTime at which the more important
of the flora of a district vollinate., Pollen collected Irowm such flora

can be examinsed under the microscoos and coupared with granules found

n the slide, Their identity 15 then simple and easy
oeasler and Durham, (32) in & report of an air study of

Chnicago,say that thse distinction between pollens of tine various groups

on the shape and surface marxing. The

e differential point as it wvariss too

ragweed pollens could not be differentiated, their average zize wnu gen-

s

gral appewarwnce being much the zame. 1op and hemy could not be differ-
eniiated. The docis and plantains, though aot related botanically,were
2180 counted together,

Paul Patterson and Leslie . Gay, of 3altimore, (33} in a

ollen grains were made from plants as they cane

into tloom and identification ‘keys” were constructed for the various
vollen granules occurring during the various seasons. They found that

aind transparency was the apps:
ition. lany of tuem when dry are curled, wrinkled, indented or folded
bic maenuer and counts were mads when such cri

sought using 95% aleohol as a wounting medium.



of Baltiwmore,in 1829, foruerly
onn an area 0.55 sguare inch.

. repardless of how the counta

number of pollen grains per

Wnile observing a

.

iameter of the

oy
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16 mm, objective, the draw tube was e«tended until &
field was 1.515 mm., The draw tube length was then noted and counts were

always made with the itube set at thnis length., Vith wost microscopes
tiiis tube length is about 160 mm,.,the length for which microscepic lens

[

pollen grain walls, With a field of this diameter (1.515rm,),thr

sweeps from & sqguare or oblong cover-glass 28 mum, wide, cover an area

A 4 mm, objective, parfocal with the 18 mm.,was used for exan-
1
he figurez rscorded were three tiumss the average count of

Their method of identifying vollem grains was based aluost

wnokly on morphological features since chemical tests are hardly applic
able to prepuration undergoing careful coumting.

fication was bused on such criteris as size and shape
ki o 3 . 5 &

o~ ~ b Y 1 - 5 T 1Y S R K e o % 4, ot o
of cells, tnickness and sculpturing of walls, and number, size, c

R ' - 2 ~ & o m - ; S g PR 5 .
teriand locations of pores, These pores wre o valuable aid but are hard
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‘ see and often tThe oresence or absence of cover or »lug in the nore
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cannot e determined without the usse

o

stain.

they used & modification of Loore and Ia Garde's
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scetonigrosing stuin, This acetonigrosine 1s a solution of nigrosine
in 2 % acetic acid. The zxcetic acid venetrates the pollen gruin rapid-
ly causing the dry grain to swell o its normal size und shape. The
nigrosine diffuses more slowly, in a cone, through the pores, and the
number of vores and their relative size is determined by counting the

cones and noting their size.If covers or plugs are present thevy filter

out the nigrosine and become stained a jet black making thenm readily
visible.lt was found that = solution of nigrosine in dilute laciovhernol

{which is wade up of lactic acid, v»henol, glycerine and distilled water:

it I o vy ER— 5 % Doy fn oo 1 oy e i ym ey ALl o -1 2 o
mounting meaivi}) poadsessed the staining propert#Ffiss of acetonigrosine
and , in addition,"eclsared" the grains somewhat, which helped in seeing

the preparation

ao that a slide could kept several weeks., The "lactophenol-nigrosine”
solution consisted of 0.1 gm., of nigrosine {(Gruber) dissoclved in 100 c.c
of 20 % lactophenol.This was allowed to stand 24 hours, Wmth OCC&SiGﬁal
shaking, and then filtered through paper. It was kept in a dropper

bottle reacy for instant use. When reacy to examine a slide a large drop
was placed on the slide and o clean cover-slip floated on it,
They used "keys" made up by lkoore and Ia Garde which helped

in identification but they verified esach by tracing the pollen to its
scurce (possible in all cases except some of the conifers) and coupars-
ing the grains on the slides with grains ovtained by dissection from

nmature but unopened anthers, It iz obvious that pollen grains which

!._J

vpear on the slides in considerable numbers wust come frowm plants which
are abundant and are flowering freely. Thus one notes what species are
pollienating abundantly and secures pollen of each directly from the

anthers in order to obtain standards for cowmparison with the unknowns

Pollen graing, the microspores of
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common with plant spores in general, & high degree of specificity.



A

¢
thickness of wall, pores in the walls, plugs in the pores, cell content,

reasctions to reagents or to organic dyes or combination of dyes are

)
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features which are only slightly variable in the spores

species, z2nd by noting sowme or all of these features in pollen greins

In general there are generic and family resemblances in
ollen grains but there are also specific differences, These differences
are often so slight that they are noticable only by statistical meth-
ods. These zre often used in a routine way in mycologic taxonomy,

where spore characteristics are sometimes the only features sufficlent-

ly fixed to be of diagnostic value in determining species. Pollen grain
characteristics can be used in identifying and differentizating species

of flowering plants, and are occasionally so used.

Since the characteristics of spores are so definately

o
[6))
i}
fes
H

fixed in each spscies, it is clear that it should be possible to i

ify pollen grains with reasonsble certainty. Positive identificat

ot
(o]
3

-

.

to the genus,is usually wade with 1ittle difficulty, except in some of

Sads

gntification can usually be made, but is often

3 . 5.

wore ¢ifficult, especially in the case of trees, «a dis ed below,

ok
n

CD
m

~cquarone and Gay were interested in checxing the accur-
acy of the descripiion of wollens by lvore and 1a Garde and found them
on the whole quite accurate and trustworthy,with the exception of

those of some of the trese polleng, ially the oak. Without imply-

D
3]
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ing that fcore and la Garde's description of the latter are actuslly
grronecus they never-the-less found it difficult, and sometimes impossw-

- -

ible, to identify sowme of the oak

While oak pollens are fairly dietinct generically, specific differ-

ences seem inconstant, To a lesser degree this was alsc true of pollen

of other arboreal geners, such as ACER [the maples and box elder) and
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POPULUI
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{poplars, cottonwoods and aspens). The difficulty of ident-
ifying oak pollens positively is due perhaps to the fact that the

species of oaks, especially the red and bluck oaks, are porly defin~

[
Ay

e, and hybridize freely, producing wmany intermediate types with
intermediate and abverrant types of pollen, This is also true of pop-

lars. For exumple, the ‘carclina poplars’ (POPULUS HEUGENI )so widely

used ag snade trees are hybrids derived by the crossing of at least
three different species of POPULUS, and at least four morphologically

pollen could zometimes be obitained frow a single

[

anther, Pogitive identification of pollen, to the species, is in suct

5

cases dmpractical, although not necessarily impossible,

is not an insuperable difficulty. Pollen can usually be traced with

that of other species in the same genus, though ,perhsaps, not to the
sume degree, Thus , & person who reacts to pollen of JUERCUS RUBRA

pollen from a genus is as significant us data on pollen produced by
various species in the genus,

Detweikr and Hurst, of Toronto,(33) add drop of glyvcer~

ine jelly to slide =nd cover-slip is mounted on this., They find that

a & w

"

in this way pollen granules can usuwlly be made out by the low dry
power of the microscope but, however, it is usually necessary to use
the high dry lens for definate identification of the type of pollen
If the total nuwaber of vollens caught is swell the whole slide is

counted while if it is large, certain definate proportion is counted.

The mechanical stage is used of cour

n

e!

They give the following descriptions of nollens:
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- { Ceases to bloowm about the midale of Jayi.

OAX - {Season=- last 3 weekxs of iay and lst weekx of June},

axtine iz thick and clear.

Perin is coarsly granular,
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BIRCH - { Season -~ lst week of iay to abo u
Size - 24 to 28 microns.
Color - Definately yellow,

larrow yellow extin

Very finely granulated perin, 2lways occurs with three distinct
germinal pores, two of which are often in focus at the same time. In

general this pollen has a very definate, regular and clear cult appear-

TR { o o Yo e
ELM - | Shorter ssason than laple).

Perin is coarsly granulated.

ok

thicker and fthe sizs, on the

w
s

Hard to tell from iaple. Perin i
winole, is slightly smaller but these feature are not sufficient to

differentiate, The shorter season is helpful.

POPLAR - ( Season - Iast week in 4pril to lst or 2nd week in lay).

Size = 24 to 26 microns.

Color - Pale yellow,



Perin is coarsly granular,
Confused with lbple which has a2 longer season,

FILLOW - | Seazson =

Hxine is fairly thick and clear,
Perin is homogenous,

CHESTHUT =~ { Season - ILast two weeks of Nay and first week in June.)

Ixtineg is thin and smoobli,

These pollen granules are easily recognized, They may havs

[
-
fode
b
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Shape = Round with smooth refractile outl

n
»>

Axtine is very narrow, clear and colorles

P

txtine 1s narrow, clear and refractile,

T, ’
Y
TIUCREY
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RED TOP

spicules,

b -
RN

with

dxtine is narrow, clear and colorless,
Perin is finely granulated,

Size = 24 to 27 wicrons,
AMmost colorless,

Shape = Round and smooth,

o

clear, thin and highly refractile,

3ize = 17 to 20 microns,
Pale yellow,
Shagpe = Round,

Axtine is narrow., The surface is covered with short, blunt

cauging pollen grain to

appearance,

GOLIDENROI

—
E)

Shape = Round,
Bxtine is narrow, The surface is covered with sharp spiculss

&

which are slenderer and louger than those
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weppegrell (26) conducted a cared

with a view of dividing all the most common nayfever pollens into

groups which should bhe morophologically alike, and the number of wiich

should be as few as possibls, in order to simplify tiae guestion of

these four groups, it would still further simplify the application
of pollen theraphy. The Tour groups are as follows: Ambrosiaceas;

Gramineas; Artemisese; and Chenopodiaceae,

L

aAn exiended seriss of

reactions. They vary only in size. They give the sawme reaction to
Lugols solution,

The common ragweed (Ambrosia elatior] causes 35% of fall hayfever
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ates., It 1g spiculated and measures
15 microns in diameter. The giant ragweed {Ambrosia trifida) which
replaces the common ragweed in moist sectlons and which in general
appearance bezars no resemblance to common ragweed, has a pollen with
the same hayfever reaction and differs only in size {20 microns).

he same hayfever
reaction and differs only in size. (25 microns).

The Gaertneria, sometimes called "false ragweed”, also helongs

o
o

the Ambrosia family, Its pnollen zives hayfever reaction similar

o common ragweed and the pollens resemble them very much,
The marsh elder {Ivas),also a genus of Ambrosia family, gives a
reaction similar to ragweed but less marked, Opicules are less

vrominent tut more numerocus, They squal the imbrosias in amount of
pollan genserated,

The cocklebur {(Xanthum] belongs to this family and resembles the



Th

anda

nee

P

N

;)

B2k

e

} :L:j

~

s

B

3
=

.

Y

olc

oCrosSco

Y

a

P 4o
i < -
[th] s} A._,.w ©
H B g o) .
© i a5 o - L3} © BN W st I n} 7
g e 00 w8 e m e S T
w o8 5w 5 & I o b 0w o © &
o P B R T VR . wom oW G T T B
B @ n O - N N T o ® & « B e o4 o
- « M8 W « ) wooonm Q & e T S w - .m o
o < B m « O @& R & e T s e o & oo gt
@ o} w 3 e $4 ol &= S 42 o A (N 2 e £q © o
& o 5 8 @ o 3 a9 S o @ em Mg ® & 3
+ I B N LR Bom o - S D B g
. O 1 Ko b © .y (3 @ & a4 o 8 : 3 i
509 3 2 © B oa © 5 v v m 3 v B e & 05 &2 & 8 0°
et ) @ o ] o ) Q0 o X o o " o @ @ ) ~ My B @
i) £y 1 =t I o e a ] 0] o} o w b - o 3 a3 B
a $t [t & S @ Gt 7] &4 el A3 U ] @ ol M I G o
ul ai] G TS SN a @ fo N SR o) o > b A e ., =
o 8 o o - v o 3 & FER 3 o 0 e q
= & O T & & T ; o - = >t g 9
et t o i s &0 A oSy a2 @ ¢ ) [1)) ot o o I ot 3
¥ om oy S o 0 o @ R © a5 e =T - S = S a
m e W o m < I s R oo £ N 4 5 . a
o @ e s w3 o i i > s} 0] 1] A3 o 2 - [ % S
g oy Bowo 8 g & o owm @ I B TE o o o
¢ o " o & L -

e o3 uy L] R =4 ot o o} bl o i i pef ® < o o) =
+ 0 i 4 Ct m o © @ T4 @ > w G @ e R =
w4 - - T - I I T =R  —— T B S S
42 &t @) B0 o om QO e o @ & w m g v o= o} mm
g o C A T B PR R N R L - I = R I T T T S < S G i o
@ om o ot = oW oy W R o RO ; oo . &
© , ) = r + oW w0 m oW
L w5 G o e o w4 L ) IR LY

s ! L [ & [ b e =} - v K] 2 ' - e @ £2 3 < e
= s g &4 a4 jfed et < 2 o 3 1 L & oot > 4 -t
() H ] ) S o ) oo « o D a4l ®
& = o O &d o 9] ) e i [¢2} 9] o Yy o e - o o 0 3
Ty e W G o [ B R @ & 0 9 0 o [ @ e < ot o a4 o
RSO | I S = R & o § 3 0§ o s W o
mow o F et N T T - T TR | S v 2 S P
w oG M m o w e o o bt I ®  m R B oL @ o
@ © e @ @ [ I o B o ot 54 ~ - B e ot & "y = S rt
v 00 L = o} - . = [ ST S = S oS : P
wmw 0 O Oy @ @ m @ Gep e 2] =] @ & o} w @ i u = ﬂm
e | N~ T S R R R R - A B ] I T = 2 W= S S
& o > ! O o M o3 o a Lo R o el i) S S o S . & &
oE© @ iy woo P B e B » & ¢ 9w
© oy — @ m D om0 o d LR - B S B By et
R < S S SR SN~ B~ BN SN, ; SR B WO o @ G - = B O
® ° I T T B - £ m o + 8 @3 @ 9 5 o w0
Lo 4 @ 0 08 &4 o @& wow oo wm oW - = T > = S G
a 2 By w o o nﬁw ] NU_ au g \..M “h..w -4 & m.@ & M.U @
o S50 @ b N N =" £ s T % a8 Hog o Fomod
Y o et O O T T R s o mo m ) . T
M@ moo 8 mo o S @ & 3 e Foom A e
» 3 1 I R I = R ¥ & G = R R S S~ S
= o $t < ) 7] o] = o%] o e e} 3 - © 42 ) et mm
@ [} &0 q o ey s} &4 . ] -+ e =} vl M i o k
B > © g m e om a G ek & S S - -
< © m e o ~ £ © - @ & o o I o oy £ b P o hy o
£ 4 spt Oy 2 [ o e @ a £t o ' Ho] © s} e cm e 0
< iy o = = = O 1 (1 SRS S © iz e o gl B o 4 ®
= e o oo @ N T ) ’ e 5 203
0 =W R - s w8 o = ) FE @ ~ - 7o -
©w R & S -om PR . - T YO < S < S £ R _
ot £ el £ - R, ol g et ar b € 8 £ 4 o 2y Ty g g >l
o3 of g O o @ o o RS s o & a =2 o o o o & g
o B o e o 0@ e @ W%y 8 a4 o B B T 0B W
o g7 @ £ 59 - o+ i & i f o] e R m.u..u £ 3R + ©
o @ oW F @4 o o wm oo = 3 oad o T = T BT = S W
47, 3 ot} - ] = @ I £ e~ b i e} o3 )] (5 S S = IS o o

misiae

¥

-

=1
o

t

R
L

A

ik

i

{""

next to i}

e

b

DIA

J

o5y

et atie
.Ji.},»ﬁ?‘ﬂ)«‘; Q NS
a2 ran

T

Fal

s

ragw



3 1 Bt .
< (o] 53] 123 ey §
(0] wd i = - o +3 r
-~ £ 42 43 X o 4 )
O o} - 4 4y et w G 3 . $ug ot
3 @ A o] ax Lo 3 W = a3 o o - Lo 3 @
@ e 7] w4 e 4 el Q o = ai] o] o] (o] £ Y gl
3] 4 ’ e} o] [iH] 4 2 o« & ksl 3 o o pon! It o 3
3 @ o3 [ @ o o ot W 0 o =] o A =
“d o5 131 q@ 3 ] (o] S et g Lo i g .wa o} e o i P
o} £y o [ = o o (@] 4 o < &) 0 fait] Oy o) 0 i
= @ G +3 . v G e £4 o £y 3 3 T e 3
O b o oW [ B = ~ p B Qoo o @ e Q@ 4 w3
I} o I © © 0 Kol g = ay 4 [} 42 o 9] - o
o S = o3 o © e Kl & ® 42 & i o et s ] ¢ Y o 43
oI 43 o o 3 43 3 ) 0w i =S < T4 18] (] &y
i © Gy - u, EE] i [ = 6] 4 ] i) 3 1] @O - 42 o]
(RS WS e on BOW - B m ST R g 4
3 Gy 3 o] e © & a N [ S B o @ f4 (= ®
- o e et oy PR g o o e ju a ] ©» O [ o +2 St
@ ot Qo =2 = 0 T o -0 W & A & b & ooom o
R e @ IS4 % £ & o3 o W =) @ . @ o
@ 1= 3 i oot W ] < sy w o3 [T T g o ) Gieg o] 45
& oy o) e T ] &Y o] w vped t Gg et By e} e e |
m.M o oef o] i It o ot - [0 o ot (] e st} < < I @© -
&4 e a W et N o e A4 o} b &= @ (S IS a
-+ £ ol B2 o =] o ] oy & [i] e +2 © o o §ug
o © o e o L 3 O I o b &y O i B & < @ - @ @
] T et VI b= O Q i By 2 e g 3 o o3 o 03 5] A
" pis e L S @ £ ® ~ 8 “ I ot o I o 0
v~ R B I« A . N ot R e S £ moom W @ o
& ) L2 ord o1 oy 4 © b= ® I 5] o 3 o 3 Gy e o
o oy ord ¥ o o 3 i = G-t @ )] o - o e
- RN & (OB o ty e & @ €t e i oy & o mn o 4 o
o G 4 e | » ol £ £l @ o O & o 5 ST
o0 m o o M ® B w s 3 e i =N~ B » O
4 vl ax [} ] o [0} & 4 B~ © o L2 i 43 4 @ oo
T e o m ) oy o G [l $ut 4 o] [ o [} o @] r i
fiog S 4D K ni 43 [0 By et I < o] e ] a3 = 3 o D o
o} 5 A+ (o B bt BN < 4 . s 4 € £ T B
q G o o Booog s o R 2w ¢ m oo g 9§ w
o o O o 3 3 - o o a3 4 o e SR 3 o pE S @
o [ ey 54 0] 43 o.om §uf o] ol + @ K] 43 M e o .l fwd
ST T B as o e wooo = £ 8o S
L0000 oy 51 @ 4 2 B i) N > ] i o 0 © W
o B8 Q i S ® o 2o a3 @ e O TS T A TN~ B =N .
@ &4 & @ o o o (] i 5§ S o ot 1] 43 3 ) @
o « oo ) + o @ I £t +3 ) o e
o7} o) - e Kwi o ol I a0 a w m = g [ oy o
i) @ (ORI 3 o o a o0 K & = £4 Tt ol < T3 et e Gy oy
ot st [oli] @O o - ] o ) d e EL « ved o e 3 & ] &1 L2 [ o =3
%3 =4 el w3 Gy e v} 3 (@] o Gy < = S L4 a3 e [l o
gt W@ g a < = @ g oot &y o G [ [ e o o B 4 o o
3] 3 & L 40 [ S e o] ) a 1)) 3 it o © - @ Ty fa &9
] ST = o] o e 0 O pu < of 0] R 4 LR« SR e 0 Sy ) o
w4 0 o 54 < = o @ ad = 0 D =3 ) O @0
< [63] =g W © [} (e} (o} s Q@ [ o [0} @ @ o " i3] ) ey
lia} bet o o et e 4 4 o2 - < ol < ot b @ [} g3 R n @ o3 = o}
o3 (] el o i a 5 a3 w4 [ R a I b
o b A o el o < 5] = ) I 0] @ £ 4 il e 4
o p B @ O 13 ¥ - ® (5] o © A2 3 ) 4 S i) o] 42 2 ) fg
o4 i B o} =t =t % Uy . @ N RS a3 @} e~ o o Ix] O
o IV B o @ o) = T 1 @ &t . M e »© 2 o TR i
5 @ o 5 ] o © o8 @ R e S {6 SRR A )
Sy 42 W 5 et B s} L4 B ) o Y I - B i O & A M e o e ® ! 5
i +3 ) - k= Pl B ow) o ol el m e G 0]
o -+ & - = 43 [67] = = o 4 e + A3
3 ire} 3 = ] @ w oy fas] [} o2 @ @ @© & o o o
=T e S A i fon o o o LR S = SR > B S TR =~ N
o & o = o +3 + 434S By o omF et -+ = v ]




o H @
[ o +2 o =)
] s} w3 + H i f H
=g 3 3 5 ot 1 -+ &)
i 1 i) o] 4 Q 1 2 o o3 [}
ioa oM 0 @y e 3 i O
(! . - Gy ke ) i m w 43 < @ :
5 - 1 a3 1 - o3 Q i8] 4 O
e} 4 @ -2 "2 -t a @ 5 . &
5 ) [} [} o A b B ) Ry 35}
o] Gy e ] = =3 @ g S
< Gy IIRCY R e &y S T B e
< ~ @ 4 & ! o
0y 0] EA . oy o} Bl
W R 3 oo [ [} ¢ e 4 o
* = < i3 @ o3 < 8 w1
3 v [ [ e [ [ o g >y
R = e o S
o 5 - [ o < 43 W 3 o) 43
o o o O [ o 0 I o
Gy 4 ] 8y e e} o [}
o 43 a @ e el O @ e =
< b 0w i © [ . 0]
o & 42 © 4 ot ) @ &
w B - Gty D S o -
i o [52) == Gt 4y o
e et o a4 s} o2 Il
@ o a ° - £ 0 vt
s (TR bl fo o4 1
@ I o8 ) &) 0 42 o
R (] ar 124 et e et 0] Q
4 W 4 @ ) . ® -
4 ] £y . W 0] &
Yoy ] @ €] = 4 = ar
o] O €y Q £ o 3 ER o
=] (o] w3 ! 0] < Oy
D = &y < o} 42 s 67} I
v o 0 (o] o) i W 3 [«
) i &3 o o] & G .
el O & o] @ 3 © ¢
= o 3 o o] =3 o b0 &
K j ] ) o il e
45} oy s [ ot 4]
w0 @ o o ey fd +2 o
o} ] vemd < o) .y O )] o a3
& i et e -l i C g i
o3 o ) e’ et o] = e~
© ¥} et - < Gy @ <
4 @« £4 ¢ ft 25 e o .5
4 o o i o] i o R s
5 =i > o o o)
6} g S 18] 5] ° O @ 0
e o £ B i s (SR o 0]
e S O ST SR Qe v £
i ] © o £ e 2= s @© i [
£ el o je= <y a» [ = ] e
o] i A4 o3 i £y o Gy i o .
o Q e < et} @ e ) o Gy ¥
o3 Oy A4 © g o 54 o
N @ S i X = n...m e
o & - SE e o] 0] !
T oy & -t o) Gy o
mﬂ ) - [ 3 o) opnf Ty
43 o o B 2 17 et R o2
@ o) o] < @ i 0] 45}
e O @O L © o oy o
e I “ i3 i i R
3 o By b @ Ko @
o D g @ O 4 - ; R Ey
o 4] o’ ] e ¥ 5] 4 +2 A2







N.A.HV -
@ oy g .
@ 1 B < s el
=W S B o
&) i [£2] =t
4 ] @ + o [ o
3 L4 i (e} a &
@ £ 43 ol —t <
. S < i &
. [ N ot Cr :
< o3 et 1 oy .
<3 o v i
— Mmoo 0 [ = Gy >y
® ot S [ o
a1 = 3
- 3 ‘ i 4 N e
E o -t o i >y
ved o @ Sy e
m = (e T o o
© e 4 P a G
i - o o S i
ﬁ 3 S a o )
= st £ © (] By
o 42 e £3 oy -
oy S a3 o} ~
i 3 v £
e £ o i o &
& ot © @ @
- W i o3 I
P i e Qx i
g o] | ] O
»} £ - o £
= Q@ = A
e o St A2 43 & I Gt
i 2 e ® T 5 o)
! . —i e g2
$ood fah) 3 o @ o
(&) o 3] o He! & i O
[aF L2 @ ® L2 ol A ) eee]
n [ m m o € » o+
Y 1= 3 £ O
bt yw S e vl =
st o T3 o e
S 3 © S o) o
e B S e ) ot
e 2 4 4 4 3 o oy
i 5 o b w
. ! oy a8 pues o+ < o oy &
=y A (@] o o] [}
] 4 42 reet = £ S <
0 -+ il RS o joH
+ 0 by <3 6, 2] o]
oy e © o . 4t w2
5] ko Gy G & @ oy v
O o §q Gy apef o & o
o o 3 @ ax -2 e @ .
g e o - [} O
: 2 -2 6] e [w} Gy [ o
4] ) Gep @ o 4 o [« B
S Fo SR o ST B . o
0 - s s [} 69}
5] o+ o = s
Y] G 4 e et e
[ 7.,”.“ < mww - Iy
P-4 R
@ O ¥ 2] 5 © ®
=t € e ! 2 < o

]

i



1 o
H 4 iy [ 5 et
54 o O i o 3 g e
© et et st ) oy @ @
o e [T ; 1w = oo 1)) 4
42 42 3 et O KB b A5 [
i & [ By W < =
[ o o 3 w @ o ved
o oy By (O T b e 5
o oy R S B Gy
o} h o 3 4D @ ] R
"] 9} F~t av) v} Gt 7 . i
r ) 3 [ g t I
v 3 * ) o o B 4+
&y = 42 kol [ a st o}
< oy 93 o i~ =
a et 4 1] W @
B 0] fa o] & £ 3
K = 4 £ Gy el Gy 3 &
N o] i i G e h @© £y
fn o B o 3 =g e o R B
st [ k! by bl V) a 3
6] s S o = e
ord o g & i o) w o o
Jei ke @© oy ] [} P ] £y
< el o ek} [} i 7 i}
o 1 43 -t d T < v e
- e8] . -t o o +2
D w It < a3 m €t O
D a josd oL & 9] [0} e} o
W > A3 3 o o 3
A3 4 4 "y o] 43 4+
o+ s ] o m ek o a o
2 A3 3 favi i @ oy |
- 43 0 W © I 2 o
B 3 i) @ i e 43 Iy
0 et o o f L o < ] o 42
o m a nroom e o) v G4 e R
@ $u o &3 jond $4 O
e - 3 St -+ w 4 +* iy
[t , put o Sy o o
3 O ¥ ]
ol 4 o +3 Gt Sy [
q3 13 bl Gy o +2
& e S O i
) S a2 4R = e} g (W] ¢
a3 ] Pt mn el R
@ ; 42 By 42 i W 4
o =y b i) 3 o
o b7} hei s N ] ot
© L] o 3 o el
- =y o
o i) o @ T e M e 8y
° [ by A O o ar (o]
o = [ 7 K& ¥ 4
< O = o] oy
v = on T I S o Gt 40
o 2] 1 i - o} if) oo
o+ =Y [ [ 3 P [} [ o]
et el [ 4% P } [er
Gy ot 42 [ Q B @ 0} [
o o et e i [0} ] 2] [
e I . s ] o3
o 3 © ] @ e
o [ = = o
I} [} oed s s} 4 ar
o i L i m O




o=

4 - ! &) N
et i o8] o ] £ LS
4 o} @ 3 1 S o) = @ @) 42
3 2w O] £ ! - b & @ 5 o v
£ &y w3 o 45 -t &} o] i) g A3 4 42 4 Q S qx
4> o} 43 ] &y 5 ] B [ e} o 43 43 - e 4 0} +2 B
i 09 @ £ +2 @ 4 « @ o3 £
L] s a o . o w - @ ~ ¥ +3 W i 149, o « 554
< @ A e 0 W b O ] 4 & © 3 et 3 03 ) e}
o3 &= 42 & 43 W w© ot 42 o] W © o) ] o] 3 © o
o o ) ] [ 3 Oy o Gy i [ S - o}
Gy 3 T ] [al] - iy -] = o = it} o
= - +2 54 2y @ e @ 3 0o 3 o o
i 3 4 ©oQ o ¢ o | o oD @ §4 )
< v ~ 3 Goy (] -+ ] o3 43 m el o3 1
ot i} Geg e el i -t =y [ vl @ [} 4 ]
" w o eF $g 5 o 4 Ho! L3 S A
] 3} o o] e} = ol o o = 4 4+ 43 ¢! n
oF i o 43 3 0 q» o3 >y 43 )
a ol - 0 s 43 +2 o1 = Ke) e} “red
£ 1= - 0 o @ 3 +3 O >y -4 ! < o oy <
] i) o 4 < O Sy @ ] 2 v o3
© ] o) =3 e o} 90 e g = g = o o =
et - L4 o3 (0] o o] 42 « i O ] 3 Gy o] m [w] n >y
moo W e T e B N ] . 4 Y
Sy @ @© ot ) o ) 40 ey @ s} 3 Gy @ B
o o © 19 wr et @ @ o o i o} i
< i o @ o] 43 Q @ 1 19 # Sy [ i e @ oy
€9 42 e} = i O e - 3 < ) @ . © & o}
o el 3 ! o ot w3 53 i3 & ] °
) Q 6] [y o] e 4] i 4 jn 4D el © -} s ay 4 A
el e G <o £4 o] 3 0] 4 o A2 1 <) 4 ot @k
-4 -+ A 3 - = ) 42 e o 43 LI o] 3 Ly
a E- Tl Q@ i ] b o' g 42 q =] w3 Geg o = 4 Gy
bom [ o 3 ] (&) et @ e o o] < @ O @
3 1 o 5 Uey By = £ W i3 Ot iy e e £ £ i
Il o] O 1 il & o 7} =~ W 3
e a OB o £ P < m < @ vt 3 4 ey a @© 43 ] @ = ored
w oK O e ®© W b mn O =5 O 4 o3 Lo S 0 © W e 42 O 42 4 & 43
b 43 s o @ a2 o 0y o (>} [0} e} @] az w ] Q 3 43 3 rrrd 4
f40 o o G 0 ‘ ERS . E 1 g B B o
o] = w o] 42 [N ks 3 oy . = £ kS ¢] a W -2 i 63 @3 42 o
w §y 0 oo = A 43 ! o] oo i By 4 © Gy 15} i ™ )
3 ey ] I "y =l Gy =g 2 7] o o ] u] i Q sl font mn ! oy
o W e ) £ AT e i B ! Ft ) @ 4 e
& ~ e &4 —~ o @ 3 o+ @ e = oF o © © B ) o o )
4 @© +2 4> i e Jast ) © 43 Iavs « > B} u] @ e} 4 S © L @ e B8
[ i 5 (] 4] M =t o " iy 3 ey §u [} i o] e & fax] e’ 49 O reei
o = @ < > £y - I [« g o 42 £ ! +2 [ 0 L )
e et e = i K o) &) W e Py 0 _v o3 R (] o} @ O <
3 oy o] © i © 4 oy m o Gy = L2 4 43 m el O @ fd 3 0]
it ] -l i et sl - = [ 4 @ ] 93 e 9] 1] [} o e 3 ==y 4
= 165} 1 o K (o} el g 33 3 B [ Dy o o g O 1t o T 4 54
] s T i 0 = 3 iy W D S8 ) I B & b4 G = 3 0 @ @
A s [ 1] ! ol ; [1] & ! (o] & 3 j ] @ ] -3 N s
T e} o ik LR [ [ o Iy @ [ e 3 o [} Ty G [} 3 4 [}
3 m &4 B o3 i ] ] s ) 4 3 ar i) I} 3 a3 =
o o 4D &y oy & WO o £ £ [} 4 b 4
. © Mo ) o Oy 2 e wooar g £ 2y Bt © L S T
by ) b o (@] & O i N&] +2 o i) @ e =4 I > + £t o @
e~ 3 oy o3 7 as o o o a O bt &3
° )] Gy . iy o O Gy - Q I oy Gy £2 ° .l @© 42
o <o jir] m @ 43 - m [O] £y [&] Ea 4 m o 3]
o o (e} < L4 hi ) & ot D el o < >y w0 fa = 673
w4 O - © D @ @ + © © 3 ] © O @ 3
[y m L] o4 ] - () ] i 3] (o] feg & e 3 e} ] = vy
i 3 - [ i X 0w 1 23] o e g a5 5 £ o3 s 43 3 3 )
o & < . < [} i3] o et o (v} @ & = az Sy e 43 = &b £ ©
o ey} o 53 43 i1 42 o3 e I o ] B e O ] Q = 5 — o 4 £




A 9
Gy I} @© fvl o]
o) @ < 2 q O Gy
] G i C o G = = to B o}
ved O o3 i o} S i @ e
& O $t o o o o © @
m - WO 5w o @ £ &
(] @ ] i~ & L2 3 © 3 b "
- 3 7 51 4y 1= [<4] ] 3
o 43 Geg jix] ea Q Gy o 2 4 0 O
3 o * 42 Q ° [ B 0
i e Kol 3 @
o I =y e o {5} S
3 i ! . Iy ] v} th
oy 42 © o o ] . @ a
<& @ o’ a A = 3 ke e 43
o S . et o s 5 £t b3}
3 - 3 =1 1 e @
4 3 - ) " . I
[l o] ot i} 7 o <]
Ly 63} orf © oot M
e & s} uE w
o : o
= [£3] g ie} el
o @ o} @ 43 47
< e £ o
i o ] o T
+3 jovd Gt 47 © 2 -y
or < O ® et ] o]
W o) o
Ife] 3 ey 43 B T [
v © P ) P <
.o 4 b <t s [
o) 4 7} @© i 3
o 4+ ! - © &
o ar W 1 o) o e n
m ) et @] I 2 135 st
= 4 b 3 Gt
[} - 4 o O
o} i3 o — oy o0 =S
2 S @© ar o] o i
24 o it o ved 3 W] . a Gy
W 0w < jd 4 i1} e e @
b= )] o @ o3 A 4 o} £
L o £ (I . I U . a5
Eory t < 4 R~ RS« B A Q [
& g - ] -+ 4 - s [l
I i Gt © Rt o Q@ 42 (o) ! in “
o o o & Gy o P S < o
slo o o S gpow &
[} - © [15] e — O i
&y 3 m Gy 3 7 2] Ky o] i [
s} Q3 4 © font @ [} i ] s G 2}
: et © @ &
o Q @ oo 3 b
[} > o w oy B N o oo
@ ft 2 n D 0 + el o
o Ko jad W - tr 7] +2 [
o Gy o 3 =3 i [fe]
4 + el 43 2 - A o2
. a B 4 - e th
i 4 e < s W Gy W
Gy O L3 j £y © el . o
a reed e o @ o 4t [AY; jat
S e fig £ < by
[l . W 3 g @ B
a3 @ 25w 42 ‘o e o &) K]
bS] g el L o] o © @ o
v S TP R ® b £4 T
¢ 4 < 4 e +3 R Gy [ o L2
e 3 e w4 o 5] o L2 p= 3 3

e,
P



& @ 0
s 43 ! ] =
1 o @ &) 42 4 3 e
4 o g ¢ = o 4 Tt i £q
) i s fou ot o] -5 O 4 oy =
e 5] @ ® M e . W 7 o 1 i3] @ o
@ Gy o W 3 o o - < @ 4
Gy & O z © oS e £ - @ = o
ol £ By oW O 3 = 0 - © FER
’ ] g Q 53 4 a e e} ©
7] ® 3 @ A2 42 o e~} ] o] W L2 oy
- = L e = )] 42 3 Q 0y £ o
o ~ 42 ) © mo e - o s
g e a3 3 T [ ™ el et £
e} g a3 O {1 = © -t »
7 28 o) o o st £ @ m ]
3 4 B e om 0 L
43 o} ol o £ et o £l £
o) o ey ] Q2 £t ! L O o
@ of [N 2 a3 b 89 o] +
i ¢} ol 4 « » i ] o
n h o >y 4 foe & N +2
£ 3 x] o] - 3
- & . >y o i &} e a 6}
] = [ 4 £ ] v} o © @
[+ < iz} @ o3 i} w i) + e
o &3 « o = < 3 o oy o)
s B o 1) vl (O < o !
- e w3 1 = £ e B £ & A £3]

+ $-4 p 3 -1 < Q o ) Q 2
0 Oy £ 5 a3 D 4 -t m o3
© - &80 +5 + [OTES A 4 & e
i o w3 o] ] 2 in O O ot ® Ra

@ m iy 3 3 ; Gy [ 8y

) oy o 42 fe o SIS A a o
4 6} S 3 . 3 5 @ i#] O K] O
(5 it ot} [ [ B ] - ond o o (@}

3 £y 1 0] 4 @ o 43 3 o]
4 =0 43 ey i 4 G4 o 9] [ - £ 9} o fe]
v D) o i o (o) & (o) 3 o ™ O o 4

i fola} @ o] e N “ 1 &} o]

o] 8y oo M oM © By 00 AN fq Gt
ot B = o 1 b e H & b o
3 3 B e S 4 o 0 @ ) t @

- >y ) o e 3 et [0} Sy

+3 W e O O & w4 - =] - :

0 Ko 4 LH] a3 o} et =
I o} 3 W a3 o) 1] e
=1 o G @ i ] (6] i I . o s3]

o Tl £ [0 o 7] D e o 193]
© o @ o o3 oy R ot ) w0 o] @
S 7 @ o < o} Q@ 0] D e
e 4 — b opef fe] O O o3 @ R £
spg QO - Ty 3 * 3 [} 2 4

i = m o 47 o3 » o] ’

e o o [ o . o} = o i
o t ] e o =y £ a! &

£4 W i g 2y A 43

=y of o [ g o I e
e o) 0] 3 o
et o * Gy = A ° 2y )
o Ty A 3 o} < < e ten) g
o 4 ! O
4 Q2 Q 42 = L oy 3
et @ P i oped o3 ™ -t
] o) 3 a3 = I
o 43 O e 3 O it
i 3 & < - - [ S o -
e @] e i o 4 Ay




A

ot T FPrrvieriie My 5 s oo Patr tamma Dd P o s o ey
ucatly fTungus, There were 2 few moss and fern spores. = g

era v vs b I » ol 1o By el = e cre - e 2 A
ther were teliospores of rust fungi. 20 attempt was mwde to iden

e ereem e g 1y T n AT . AL A a o )
the spores. They hiuve nolt been studied enough to

[
o]
[N
o
£

were found at all tinm

£y
(O]
?
£
o)
e
o
5,1“
3
O
j
3
gt
P
|
o]
<
§
4
ot
D
el
o
D
o
frs
@O
63
2
)
[N
&
i3
o,
o
[
iie}
* $

7 low, probably wmuch less than pollens. They deserve investig-

ation becuuse of sheer abundance.

Having mentioned spores and plant hairs 11 seems approp-
riate to speaik of the studiesz of 8, J, Parlato, of Buffale, H, ¥,

3

This wan (43) proved definately that the emanations of sand-flies

are present in the air and cause allergic sywmptoms,., Having found a

close biologiecal relationshin between the sand-fly and the noths and
utterflies, (44)(45)(46)(47) it occurred to him that the hairs and

scales of the mothis and butterilies would show the same thing to e

true, The abundance and eagse with which desqguamations are thrown off

1925, 1926 and 182%, and compared the trivution of the common
pollens in the air with the emanations of the Tlies mentioned above.

Imanations were found in the air during June, July, dug-

1

ust and September.The amount of hair and scales on some days corres-

azsemble, The sand-flies vredominated in the ¢ity while the scales

of moths and butterfliea were mdOre abundant in the suburbs and rural

+ LY

A single moth, like the butterfly or sand-fly, is cap-

)

™
-

able of losing a large amount of scales and Parlato believes that

winter and

v1ler than pollens., The protein content of most plant hair

ains as 4 rule.
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more scales and halr are cast into the «ir by a
anount of pollen which is blown from the stamen

icle shed by the Lay fly which is found in swarums in
Ohio,

It is possible that hypersensitiveness to
flies may be dewmonstrated in the near future

Parlate believes that there is ample just
delving into this great field of flies for the excit
hayfever and asthwa which occurs during the summer m

thogse cases

for

treatment,

2le

Ga

i s
mowy

1. Tom
hothan

timothy grass

ab

out Toledo,

other common

;.4.
HJ

which do not respond so well to our usual

ication for

Torms of



POLLEN - STATISTICS : A WEW LETHOD OF RESEARCH IN PATRQ - BCOLOGY.

G. Brdtman (50} says that in Zurope no other branch of

Paleo~ecology has been more popular during the last few years than

pollen-statistics, or the method of tracing the history of foresis
from the occurrence of the fossil tree pollen grains.in peats and

oL

ediments, which was elabotated some twenty years ago by the Swedes,

[}

3

G. Lagerheim and L., von Post. The field work is chiefly confined to
tne summer, During winter, howsever, when the lakes are frozen over,
bottoms sediments could be obtained by means of borings through the

ice,

Samoles are taken at different levels beneath the sur-
face. a:d are studied under the microscops. In examining the slicdes

ebth as well as the breadth of thse pollen grain progpsr

he height and

‘should be measured due to extreme distortion in some cases.

Brdtwan says that about 150 grains should be counted to
get trustworthy percentages. The frequency of the pollen grains of
hazel, the willows and other species which ars more or less confined
to the under growith of the forests,}is calculated separately and ex~

o

a8 & vpercentage of the sum of the pollen grains of the forest

[oN

T

D

856

e
@0

trees proper. Thus, & willow pollern freguency of 138 percent indicates

i

.l

that t

g

1@ number of willow pollen grains in that prenaration was bigger
than the swa of the pollen grains of the forest trees. The freguency of

Sphagnum spores, tetrads of Hricaceae, etc, is expressed in the same

waYy .
A pollen diagram is constructed by wmeans of percentage.

figures. The relative freguency numbers, which are produced for the

pollen species found in 2 sample, constitute the"pollen spectrum®™ of -



herbarium

y

Ag a nelp sollen grains, stamens o

spacimens could be boiled with 10% caustic potash and mounted in

recent pollen grains, it would be advisabls

to search samples from the surface of the peat for vollen grains. The

pollen grainzs found among tae braanchnes of living Sphagnum and in the
moss cover of stumps and fallen trees, give a picture of the compogite

ion of the contemporaneous pollen grains. That would give a key to the
conclusions which can be drawn froa fossil pollen in gzeneral, but in

tnis respect, too much carpe cannot

L
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tnat pollen grains can be carri very long distances, S0

that coniferous pollen mignt be encountered in the neats of Ureenland,
and further, that the vollen grains of some trees mignt be under-regp=-

resented in the pollen spectra due to their being distributed at a

the peat surfaces are still frozen, or from

w
a.

I orl o 4oy s T PR
time when the lakes

octaer causes, are not as it for catching ance preserviang tae nollen

grains s at a later season. Because the delicate Populus pollen grain

may. not be oreserved in neat, it i3 understandable, %too, that a virgilia

Cordilleran coniferous Torest would produce somewhat the same pollen

™y

spectra in the umountain bogs as do zome of the popular I

=

orgsts, with

scattered conifers, in the muskegs of the Great West Plainzg of the U.S3.



CASE REPORTS,

by specialists with negative results. Thirty~five different pollens
were used but they had besn gatherasd, in making up the exiracis,one
thousand miles away. His hayfever developed at the usual time and
at taat time & survey of his neighborhood. Russian thistles and
Lambsgugriers were found in great abundance izn & nearby lot. Follen
plates set on his bedroom window ledge showed granules from pine,
lambsquarters and Russian thistle., Immediately it was svidenced that
pine thazt-edine was not the offender, Tests of the other two showed a
4 plus reaction to the lambsquarter and a negative reaction to the
Russian thistle, immealaﬁe benifit was obtained by the use of the

approvriate extract and the man free of symptoms the following season,

Case 2, (51)
A woman in Colorado 3prings nad been suffering with hayfever
regulariy =sach season for twenity yeurs., She given a full cours

of immunizing injections while in the Iast, 3She had been found to

act to ragweed. She spent the fext season in Colorado Springs and

L
[
g.,;

there was no improvement. The next two seasons were spent in “hila=-
delphia, at a summer home, where she experienced relisf from symp-

toms. The next season she was in Colorado 3prings and ‘her navfevar

appeared. The date of her First attack coincided with the avppearance

of sage pollen so0 she was itested and gave a very severe reaction,

But following this test she obtained couplete relief for two days. The

use of weak solutions every few days kept her practically free from

i
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Case 3, (51}
A business man, sensitive Lo ragwesd, was thoroughly in-
munized and had no havfever for two seasons. -His business called him

to Pueble, 45 miles distant. Soon after goiag

g form. A survey made of weads
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surrounding his houge in Pueblo snowed an unknown weed Lo be present,

Pollen from this caused a strong reaction. After study it was found to

be the ordinary sumuner cypress, often grown in gerdens, which had,in
this casge, escaped and was growlng wild
Cuse 4. (49)

A young man consulted Parlato in July 1928 for treat=-
ment of h@?fe?ef which commenced in June and ended in Septeunber. He
gave 2 vositive skin reaction to pollens of grasses and ragweeds, The

estions gave only vartial relief, In April 1229 hne

reported for oreseasonal injectionsg and at that time he was testad

with sand-fly extract and gave a stronger reaction than he gave for

the grasses and ragweeds in the skin and conjunctiva, Therefore, sand-
Ply extract was given along with the pollen injections and complete

n2d besn suffering with typical hayfever symptoms of moderate severiity
since 1924, asxperiencing the same symptoms while living in her summer

howme located nsar Ilake Ontario., She reallyv felt better when she staved

in the city, Repeated tests with routine extracts proved negative.
Tven raw grass and ragweed pollen when dropped inte eyve and nbse

icit a reaction, She had a large garden with about 35

1
varieties of flowers and she spent much of her time in this garden.
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Slides were exposed aboul ner homne and vollen of only threes species
wera found upon %thewm., Thess were uprooted with no improvement, in
Harch 1931 s8lides wers agsain examined and a large smount of scales

and hairs belonging to moths and butterflies were found. In view of

[N

o
e

4]

this positive finding, the negative reactions to the routine testas,

%) -

her work in the large garden where moths and butterflies could be

k3
-y
[
o
-t

found and he: Ling betiter in fthe city , it is reasonable to assune

AL

nat the emanations of these flies could be the cause of her hayfever

s

i

ot

symptons,

There was an outbreak of hayfever in austin, Texas.
stmospheric=pollen plates were exposed by Dr, S.d.
scheppegrells laboratory. The examination of these showed that the air
contained an average per kKilowmeter of 88 pollens of the mountain cedar,
tiie biological test of which showed a marked hayfever reaction. As
the cedar,theretofors, had not been identified with hayfever , the
importance of the atmospheric- Téllem plates in sucn & case is clearly

demonstrated.




10.
11.
12,

14,

i

Bostock, John, Case of Periodical Affection of the

Chest, Med, Chir. Tr., London, 10: 161, 1819,

3

2ostocik, Jeohn, Catarrhus Aestivus, Med, Chir, Tr., London. 14:
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egnnante Hesufieber, Heuasthma, Gilessen. 1862,
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