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Three tQfour -days atter the application, it'YI88observed that
the root hairs would enlarge and thOnsplit. This may be caused,
by the excessive transpiration which exerts an increased pull on
the fluid colum within' the plant which is transmitted to the'roo.t
cylinder. The removal of tluid trom thes,e cells again results in
an incJ1eased cell sap concentration. -The·differential in eoncentre-'
tion brings :sb6uta rapid osmo~ic transfe:1' into the root hair cells,
resulting in e"'"ccessive turgor pressure and rupture.

Failure ,to obtain' sufficient water to -balance tranapir,ation
results in permanent wiltin«' and eventual desiccation of .the leaves.

, .

Plants sprayed with sodium pentachlorophenate immediately
entered a state of permanent wilting.. When the spray was washod
oft leaves \1ithin one hour atter spray1ng,itwas .observod that
the entire cutinised layer had 1:5cGndestroyedallowing a' tree
diffusion o.t water tram the cells to the iatmosphere with resultant
desiccation.. No changes wore noted in the root hair cells.

The number 'o't samples examined and the lClck of complete
control preoludepositive conclusions. However, the repetition of
field observations warrants further experimentation.

Charles E. Pound
Director of Planning,
Construction &:Maintenance
Greater N. Y. Councils,
Boy' ,Scouts of .america

Note 1, .. 24D .. - 20.c:n pbw
245'1' ... 20.c:n pm/4 lbs. 1 gal.
applied in form of emulsified amine salt-S Ibs./acro
Sodium pontachloropheniJte ... 251bs/acre

- 2- ...



Observation of sensitivity of plants to 24D-245Tspra.y_

Goldenrod ­
White Ash ­
Butternut ­
Red Maple ­
Poison Ivy ..
iiild Gra.pe ­
Sassafras ..
Elderberry- ­
Spice Bush ­
Tulip Poplar -

lfot Affeet<N

Chom Cherry ­
Codar ­
Thistle ..
Raspberry ­
Aster ­
Virginia Teu -

- :3-
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Operation "Sneeze

By Lawrence Sloteland William T. Ingrali

Operation nSneeze" as might be implied from its name, is a study of

O:lQ particular phase of air pollution, namely, that of pollen pollution.

This phase of the study will attempt to reveal the mechanism responsible

for the distribution of pollen grains in the lower layer of the at~osphereJ

namely, that Layer which is in intimate contact with the man on the street.

This layer will be referred to as the ttbreathing line laYer".

This paper will attempt to bring forth by use of proper engineering

acumen, factors to be studied in order to devise and evaluate effective

ragweed control programs. The basic index of the control program's effectlve-

ness is the daily pollen count. rt therefore becomes necessary to know whnt

factors are involved in obtaining a pollen count that means something.

In the New York City area, tree pollens appear in the atmosphere in

early March, reach a peak during the first week in May, and disappear by the

first week in June. Grass pollens first appear in mid April, exhibit no marked

peak season, but persist at about the same concentration until late Septemher

or early October. The amount of pollen in the ~r at any given point or

locality will depend on the quantity of pollen being emitted by various plants

in the immediate vicinity and from neighboring sources.

1. Research Associate, Research Division College of Engineering,
New York University

2. Associate Professor of Public-Health Engineering
College of Engineering, New York University
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In order to use the pollen count as a means of evaluating ragweed

control, programs, it becomes necessary to sample the atmosphere to obtair.:.

a picture of the variation in pollen count both ~ertically and horizontally.

The sampling apparatus whether it be gravimetric or volumetric has

to be located in the proper place. Buildings, trees, and other objects

cause unadvoidable air turbulence and unpredictable air currents that will

greatly influence the concentration of pollen being sampled. The present

method of sampling, nameiy, the gravity slide does not present a true picture

of the quantity of polJ.e n existing in the atmosphere. First of all, this

method is based upon the rate of fall of ragweed pollen which is assumed 'bo

be a smooth spere falling in quiescent air. Upon examining ragweed pollen,

we notice that it is not a true smooth sphere but rather one that has spf.cul.es ,

The present collection method is not made in a still atmosphere but in ono

which is in motion. Because of these variations from the basic assumptions,

it is improbable that the conversion from gravimetric to volumetric data

means much. This is an important fact since pollen is sampled gravimetric:ally

and then converted to the equivalent volumetric count which is reported.

Since the air is in motion, it is probable that the pollen sample results

more from impingement than settling.

The next interesting feature in the present system of pollen

sampling is the location of the sampling equipment. The stations selected,
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are usually the ,roofs of the tallest builpings in the center of the area tQ

be sampled. The severity pf a hayfever attack is dependent on the quantit;(

of pollen inhaled which is a function of the rate of inhalation of air in

the immediate vicinity of the nose. It seems alightly foolish to go about

sampling air at a level at least 20 times the height of the individual. It.

should be quite interesting to compare the pollen count at the "breathing

line layer" with that of the 100 foot level.

Since pollen is released in a batch during the morning hours of the

day, the present method of sampling over a 24 bour period only shows the

effect of atmospheric dilution and not what concentrations the man on the

street is exposed to in the hours during pollen release. Observations

over shorter periods of time are needed to determine the variation before,

during and following cert.ain meteorological conditions and also to determine

the momentary concentration at the "breathing line layer". It therefore

becomes evident that the present method and location of sampling stations

only present the overall atmospheric distribution of pollen while that of

specific street level concentration to which the average individual is

exposed is not recorded. It is in this latter category that further work

has to be done in order to determine the concentration that the hayfever

sUfferer is exposed and also to furnish satisfactory and adequate means

of evaluating ragweed control programs.

Since pollen is air borne, it is influenced.bymeteorological

factors such as wind, precipitation, sunshine, etc,. The prime or major

meteorological influence on pollen distribution is the wind. In his MastElrls
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Thesis "Local Effec.ts of the Atmosphere on Pollen Count in the Central

Park Region of New York City" submitted to the Department of Meteorology,

College of Engineering, NewYork University, Mr. James A.. Child has shown

for the 1946-47-48-49pollen season that 39%of 'the total variance in the

"adjusted pollen ratio ll is associated with the wind variation. SimilQ

studies can be made to show pollen variation with other meteorological

factors.

In order to arrive at some general conclusions, the 1947-48-49-50

pollen count as reported in the NewYork World Telegram was subjected to

an analysis of variance. The im tial hypothesis was that there is no

significant difference among the samples. From the analysis, this hypotheuis

was 'rejected at the less than 5%level of confidence. The chances are thai,

if the samples were from a normal population, this great a variance would

occur only less than 5%of the time by the operation of chance. It there­

fore appears to indicate that there are other ,factors that determine the

distribution of pollen from year to year • Any one of the four years'

sampled can be broken down into an analysis to determine the correlation

between pollen count and the associated meteorological conditions. It is

beyond the scope of this paper to do such an analysis but it is the belief

of the authars that this work will be done as soon as time permits.

In 1946, the Health Department of the City of NewYork began a oity

wide spraying program to control ragweed. It now becomes evident that one

of the factors affect~ng the pollen count for the period studied is the

effect of using herbicide. Accurate mapping of ragweed growth is needed in
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order to .determine the magnitude of the source Of poll~n pollution.

Another factor entering into the variation of pollen count from

year to year is the growth of new plants coming from old seeds. This growt.h

takes place when the land is subject. to new construction, erosion or any

other operation which tends to denude or distur~ the soil.

It has long been the authors' belief that a volumetric sampling

device could be devised such that it would record the pollen per unit of ai,r

metered and so that the concentrations could be recorded chronometrically

and correlated against the associated weather data. This instrument ~ght

be adapted for use on small captive balloons so that the air could be

sampled vertically at given levels by lowering the instrument. This tnsbrunent

could be arranged to face into the wind. This feature is extremelyim.port~U1t

since wind is the ma..ior factor in the distribution of pollen. This type of

sampling station could be made mobile and spread around any given area so

that the reaul ts would present a cross section both vertically and horizoni,ally

of the pollen concentration in the given locality. By proper correlation, the

sampling data and meteorological conditions would show a clear picture of

the mechanism of pollen distribution. In this manner, ragweed control programs

may be evaluated as to effectiveness and sources of pollen pollution detern~ned

more specifically than at present. The correlated data from this particul~~

system of investigation would be a powerful tool in the hands of the allergist.

- 5 -



328

The method also lends itself to the study of the overall distribution of

pollen and perhaps might' indicate whether or not a contiguous source is

responsible for the pollen.

Let us sum up the factors that Diight'influence the pollen count
I

index as a means of evaluating the ragweed control program.

1. Variation in meteorolog:l.cal condi tiona

2. Effect of distrubingthe soil

3. The present sampling techniques and instrumentation

4. Present estimation of ragweed growth areas'

The above mentioned factors are subjects that the public healthenginaer

must. know or determine if he is to develop a practical ragweed control

program whose effectiveness can be properly evaluated.

·f
"
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'Progress reRort on the use of her'bipides. to eliminate
hmnd-mowing under guard rails anaaround traffic

signs along New York State lIiQlwa"ysn

Harry Iurka, Dept. of Pu'blic Works, Ba'bylon, N.Y.
and A. M. a. Pridham, Cornell University

The o'bjectives in this Rroject are two:

1. to eliminate vegetation in a limited area under guard rails etc.
for a period of six weeks or more~

2. or aJ.ternate - to restrain the growth of vegetation to a height
of 18 inches or less for a period of at least six weeks.

Chemicals Used:

1. Tests conducted in 1949 included many materials. The most proml~­

ing of these chemicals for eliminating vegetation for six weeks or more
are included singly or in combination in 1950 tests.

2. Two new materials were added to the test in 1950. General chemicals
7 B-D and maleic hydrazide.

The following is a list of the formulations tested in three districts
of New York State in the spring of 1950. Applications were repeated in
two districts only. Atlacide and chlorox were applied on,lyonce in any
district.

CHEMICALMOWINGTESTS
Amounts Per 172 Acra*

Q,uan. Fuel Water 2.4-D
Material Mat. Oil Gal. Gal. Other Remarks

Socony Vacuum
PD 97.5 A 4.5 gal. .75
Esso WS1896 40 gal. .7.5
1Isso & PCP 30 gal. .7.5
Esso & TCA 30 gal. .7.5
Esso & PCP & TCA 30 gal. .75
Shall Chem. Co. 12! gal. .7.5 1 gal • .lex
Weedkil1er 130 *337

If 130 12~ gal. 17.5 •7.5 12.,* . Requ~res
TeA -.A.gi tation

" ACE:170 50 gal. . .7.5 . 4 gal. A(;'J;.
1337

It n 337 4 gal. 41 •75
Gen. Ohem. (.:0. '{.l;-D 1.2.5 gal. 28 .75

* Based on a vehicle rate of 7 mph. Applications wero also mado at .5 and
10 mph wi th same equip. & psi to gi ve heavier & ligb tar ra.tes of appli­
cation.
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other Re~~

2,4,5-T Ester 2.5 gal. 25
2,4,5-T 11 2.5 gal. 25
2 t4,5-T II 2.5 gal. 25

~er. Chem. Co. 5 gal. 18
Non Volatilo
2,4 •.5-T & 2.4-D
Ma.1eic Hydrazide 2 G1t. :30

Methods of Application:

Tc;;.
TCA 90;h
TCA
2,4,.5-T Ester

12}!ir
l2~

,12!#
2.5 gal. 25

:30
:30
:30

.75

12.;AF
TeA

Trelhted .;
acrEI on1,..
ReqtLires
Agi1.ation.
ReqtLires
A.gl1,ation.
All Atla.­
cids and
chlcra'lt
a.pplied
onl~' once.

Spra,yed
early be­
fore much
gro'lii'th
started.
All Ma.y
except
plante
above.
Treated
1/:3 aero

Formulations were applied a.s a spray. Fuel oil 01:-water was u8~d as
a diluent to bring the formulations up to the desirod volume which was 60
gallon to the acre where ever the nature of the formulation would pormit.
Two formulations were appliod at less ~n 60 gallon; seven were applied

, at more than 60 gallon. per acre. Good coverage was a.ttained when the spray
gun moved over the guard rail at five mile per hour. Good results .(.a)
:30 mph. in Eaby10n. Seo note added on page 1.

.
Sprays were applied by regulation tree spraying equipment from a singlo

nozzle under pressure of 20 to :30 p.s.i. A truck and driver and two work­
men wore required for tho spray application under exPerimental conditia~s.

The sprq gun employed was of usual type so that by a quick turn of the
handle tho operator could open or close tho spray gun. A single 450 erDoW
and appropriate bushings used to permit attachment of a Toejet nozzle wlth
appropriate tip. The spray gun was apprOXimately seven foot long permHting "'~
the operator to apply the spray close to the guard rail while the truck
i tealf traveled on a hard road surface. The operator sat in the truck "jody
and had clear view of the roadside. Treatments were applied under the Iii ....
rection of the district highway engineer.. 'lbe actup..l application was b:r a
regl.l1ar foreman and maintono.nce crew.
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The Schedule of Spray Application is given in Table 2

Table 2. Dates of applica.tion of chemical formula.tions to eliminate vel!;o­
tat ion along guardrails in NewYork State 1950.

District

Babylon
Syracuse
Watertown

Obsorvo.tions:

!.!.t troa.tment

5/9 - 18
5/16 - 26
5/29 - 6/9

2nd treatment

6/19 - 28
6/28 - )0

Plots were rated cs 1) satisfactory. 2) good or ) not satisfactor~r.

This was done in each district by the engineer in charge and also the
authors who made inspections during the weeks ending 6/16 and 9/26. In
general there was good agreement where objective 1 t'1as considored i.e.
elimination of all vegetation. None of the chemical formulations mot tho
2nd objective.

Table 3.
N. Y. S. D. P. W.

Chemical MOWingTests
Record of Treatments Rated "OKItnnd "Good" 9/18-26/50

I
Material

Agronyl
Esso + TCA
Esso +:PCP + TeA
Shell 130+ TCA

Gen. Chem. 7B-D

TCA

2,4 •.5-T + 2,4-D
in oil in May

2,4,.5-T + 2,4-D
in water in May

2.4,5-T + 2,4-D
+ TCA in May

MPH

5
5
5
5
7

10
5

?
5
?
5

?
.5

?
10

.5
?

Babylon

OK

OK
OK
""Ie
OK

Good

OK
Part Good

Syracuse Waterto~~

Good
Good
Good
Good

(Fair at 1 loea- OK
tion. OKat 1
location)

Good
Good

NG

OK
OK

OK
OK

OK
OK
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None of the ohemical formulations were completely sa.tisfactory in a.ll
districts and under all experimental conditions. The treatments on which
there was goneral agreement are listed in Table :3. which indicates' two
formulations of oil, T~\ and2.4-D to be effective in two or more districts.
One formulation of TeA, 2,4-D and 2',4,.5-T gave good results in 'two:di~
tr~ctst one of which has a short growing season.

Unco~trolled vegetation in these tests included many grasses both
perennial: orchard grass and cattails, and in the late summer, the annu.!U
grasses: crab grass, foxtails, andpanniclo grass were the most common.
Triodia and povorty grass woro abundant on Long Island.

l3road1eaf herbaceous woeds not adequately controlled, included mille­
weed. woody weods included poison ivy 1a rgely regrowth becauso of limi tnd
coverage and on Long Island. smi1s.x. and Japanese honoysuckle. In genern1
guard-rails have been kept freo of woody weed growth by regular mAdntennnce
and the pro'blem of eliminating vegetation is confined to herbaceous typos.

In Watertown area a,single treatment with many formulations gave
good control for tho entiro season, 'In the other districts whore the
growing season is longer, two applications were needod , In 1950 tho two
treatmonts were ro<;.uirod" The major difficulty during the late season
comes from annual grasses. Contact herbicides applied at an appropriatE'
time mlgJit provo satisfactory for the second treatment and be less hasardoua
to farm crops as well as being less expensive.

Summary:

The majority of all herbaceous vegetation growing under guard rails
along highways can be eliminated for a six week period by timely sprayix.g
with herbicidal formulations. .

1
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