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LEAD INDUSTRIES ASSOCIATION, INC.

292 MADISON AVENUTL
NEW YORK, N. ¥, 10019
TELIPRONE ~ ARSA CH9E 818
OR -0

Jenuary 7, 1963

To All Nezbers of the LIA-I1250 Health and Safety Committeet
RESZARCHE PROPOSAL~-"EFFECTS OF AIR POLLUTANTS ON PLANTS®

Ve have received the stteched unsolicited research proposal
fram Professors Eill at tdhe University of (Rah.

Professor E1ll appears to be & competent investigater who
has had considersdle experience working oa the side of industry in the
area of air pollution investigation. He visited us bere in the office
8 fev morths ago vhile 1in the East soliciting vork for his nevly
orgroited depertment and I ves not izpressed at he tine vith Whe desir-
aXltey for our 1ndustry to engsge in his type of resesrch, Bowever, X
sy e wrong sod I woild appreciste your opirniom.

V11l you please exaxine the proposal and, if you think
1t 1e the type of vork in which our industry should be engsged, vrite
L0 pe saying s0. If I 40 DOt hear fraa & majority of our Comittee
vithin thirty days, I vill let Professor Eill knov that ve are not
interested,

Very truly yours,
rore D—Rou S
Doa G. Yowler

Orind : Cecretary
Bealth and4 Bafety Cammittee

——
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DIVISION OF BIOLOOY Dececber 30. 1964

Darasreest 62 Bovayw?
COTEE. Y00 PERANBOVIS

Hr. Don Fowler

Lesad Industrics Association
292 Madison Avenue

New York, New York

Dear Nr. Fowler:

\

Since I talked to you in October, ! have discussed air pollu-
tion research necds with a nurber of other industry representatives,
Response to the idea of an industry-financed air pollution research
prograa at our university was gencrally favorable, and, as a resule,
I have freplrcd the cnclosed proposed rescarch project. Copies are
also being sent to other cozpany reprosentatives for consideration,

Although a nurmber of corpanics have cxpressed a definite in-
terest in supporting our resecarch, it docs not appear to be practical
to try to obtain alf of the funds nceded for a sound air pollution
rescarch rtogr:n froo industry at this tice, For this reason 1 have
divided the rescarch into two scparate projects; one to be submitted
to industry, and the other to be submitted to the Mublic Mealth Ser-
vico for support. The latter is dJdesigned to ovaluate tho claim that
{s frcquently rado that air pollutant concentrations too low to cause 3
visible fnjury to plants still cause rocuced growth and yleld, The
zajority of tne peoplo that I talled with were in favor of obtalning
Public liealth support for a portion of the research program, Current
plans are to obtain onc-third of tiie financial support {rom the Federal
governcent and two-thirds from industry. 1 belicve that both projects
will be of dafinfte value to industry,

A neeting of sponsor ropresentatives will be held annually, at
which tive results of all studies will be presonted and the next year's
program discussed. Annual and scemi-annual reports will be submitted
to all participants,

Money cannot bo obtained fron the Public tlealth Service unti}
the fall of 1965 at the earliest, Funds will have to be obtalned from 1
industry ecarly in 1965 4f full advantage is to be taken of the susmor
growing soason,

p

Any comments or suggestions that you have will be appreciated,

Sincerely,

.‘ N Hoee
. Clyde Hill
Assoclate Reseoarch Professor

ACls3d

N 418.01
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Proposed Research Project

Effects of Air Pollutants on Flants

A. Clyde B111
Associate Research Professor
Project Director

Departsent of Botany
University of Lrad
Salt lake City, Utah
Thooey 801-322-7329
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A Teviev of the sclentific litersture {ndicates that present
xnovledoe of the effects cf air pollutants on plants 1s inadequate
to sclve the air pollutica prodvlexs vith vhich industry 1e dbeing
confreated. There {3 & particularly press need for spplied ree
search in this isjpcrtsct pisse of the air pollution proviea. 6ince
this reed {5 0ot geceroally being st by . overrzeant fioanced research
an {pfustry firanced reeedrch progrea is proposed.

The progren 18 desigoed to develop & souniéer basis for dlag- 1
poeing szd evaluating infury fram air pollutants, establishiryg safe
or bharmful ccocectrations, and messuricg atnosilieric coocentraticas,
In the studles outlined {n this proposal zeny 4ifferect plant species
vill be exposed tO & range of cooceatretions of the inportant air
poliutants and the effects of exposurs determined.

-y

Basic facilities and experiented personnel are availsdle to
initiate tde prograa and {t is anticipeted that additicoal equipment
and technical perscocel vill be alled as the progrea develops. 7The
proposed project will reg.ire & niniz=m of $ ycars and & minimm dud-
gvt of approximately $50,000 a year.

IT. Introductica

The peed for arplied ressarch on the effects of air pollutants -
oo plants {s becazing oore srperent esch year. During the last 10
years, research o plant effects Las largely teen directed alcng scadexic
1linss decause of the investismtors' acadenic interests and background. As
& result xoet research has deen conducted vith extredely sensitive indi- ,
cator placts such as petunias, pinto teans, orchids and gladioll; and 1
the data obtaliced has dealt largely vith effects oo enxye syste=s oF '
other phoses of cellular rysiology and rechanisxzs of injury. The
velua of these studies cannct be Cenled, but they bave frequently added
to spoculaticn asd concern Over effects of pollutants cao plants withe
out providing acy tesis for evalustion of the prectical espects of the
prodiea. Generally i{ndustry's needs are not deing met by present
Tesearch progrens.

Industry's {oterest in the vegetatioo aspects of sir pollution
usually falls into the folloving 3 areass

1. Pvaluaction of Clat=e. Allegations are increesing that air
pollutants frum iodustrisl crerstions are dapaging crope, ornamental
plants and pative vecetation., These claime regquire sound dlagnoels and
eveluation tefore they can de accepted or rejected vith cuafidence.
Iven 1f aa alr pollutant (s bot causing daszage or if the poliutant ine
volved does pot came frua he suspectad source, the prodlen nquu'oo
that the fects be estadlianed,

2. Comtrol of Baiseione, Design of pev or aodified industrial
factlities frequently requires Xnoviedys of the concentratica of pole
lutants trat (s hamful, Alr pollutiocn control systens sy tend O be.
over-deeigned or unier-desigred vhen such knowledyge is adeant., Also,
since plants are sensitive Lo many of the air pollutants of moet comcers,
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exaxination of vegetation {n the vicinity of industrial cperaticcs s
fre quently tte test and most ecocieical wvay to evaluate the effective-
neos of ebatexent equijrant. Wheo the background ts availadls for
reliedle diagnoais, perioiic examination of vegetation fe usually
much acre practical than 8ir zarpling in evaluating presence of
Thytotoxic air pollutants.

3. Aflr Quality Criteria cr Gtanierds. This year, through the
Clesn ALr Act, the Federal Covernoest Lea mads availadle $4,500,000, for
the expazsion of air poliutica coatrol sgeociea and for the estade
lishoent of pev control prograza, As this nev progras gets under way,
quastions of which pollutants to coatrol and to vhat level vill arise
in many parts of the country. Bince plants are mich more sensitive
to pacy air pollutants than either men or aninals, values estadblished
&8 stanfards vill frequently be besed on effects oo plants. It s to
industry's best interest to have criteris for azbient alir quality besed
ot sound experinental data.

Alr pollutants that affect plants fall into two groups: (1) pri-
mAry pollutants that are produced directly (e.g. sulfur dfoxide, hydroe
gen fluoride, ethylene ard cxides of nitrogen) and (2) secoodary or
pho%tockexical pollutants such as oxoce, [eraxyscetyl nitrate end cere
tain aldehydes that are produced during atoxs beric photochezical ree
actioos fron oxides of nitrogen sad hydrocarbocs., The secandary pol-
lutasnts are of considermdle interest to industry decsuse the oxides of
nitroyen apd hydrocarbon from wvhich they are lerived cene from their
Cperaticos end from the conrmpticn of fuel and the uae of the sutome-
Diles that they produce. Also, 1ajury caused by these pollutants will
tend to Ve attriduted to local Infustrial cperations unless the polliute
ast resposidle and {%s source s eotadlicted.

Present Inovledg e of the effects of alr pollutants on plants e
acager end often inadagiate for relisdle evaluatioca of the problaa.
Sulrur d1oxide and hydrogea fluoride bhave been studied more extensively
than other pollutants. LKven when we try to determine if injury to vegee
tation 1s caused by these pollutants and scparate out fnjury csused dy
them fros injury caused by other factors the need for pore informmtion
Teparding symptom expressica and susceptidility for the particular
Plant s;ecies involved often bocooes apparent. Ia addition, ve need
to rnov more sdbout the effects o plante of exposure to lov concentrae
timnes over & long period, and (o the case of hydrogen fluoride, short time
exposure to high concentrations that might occur from emissicns during
fatluxre of equipment.

Quantitative studies of the effects of realistic concentretions
of ethylene ca plants are liaited to shout 6 species, Pev Quactitative
Cdata are aveiladble for chlorire, pitrogen dicxide, and the Other primary
pollutants. Curreat research under wvay at the University of Californis
at Riverside irndicates that pitrogen dioxide asy be a acre importest
phytotoxicant than has becn previowsly thought,

In contrest to the primary pollutants, vhich have beea known to
causs {njury Lo plante for many years, taxic quantities of photochem«
1csl pollutants are apjarently relati{vely nev to our atacephere and wve
know relatively 1ittle sdout them. Although plant injury fram one of the
photochenical pollutants ves recognized in Los Angeles ss esrly as 1944,
and has been OVeerved 1a pany other arsas since that time, the pollutast
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respousidle, peroxyacetyl nitrate, was not identified until 1560,
Extensive stuiles were conducted prior to 1900 vith the reactiocn products
cf otone end olefines tut et woriers o oot pov balieve that these
compounds are irportant phytotoxicante, so the Cata cbtained in these
investicatices are of little value, B8ipce parcxyacetyl nitrete wvas
14ert1fied es & Thytotoxicant, studies of {ts effects cn plaants have
benn lizited primorily to pioto tesans and petunias., Ncoet studlies have
dealt vith effects co entyme eystess or light relationsbips, and quanti-
tative data regarding coocentrations that cause {ojury and syxpton ds-
scriptione are extremely limited.

Otons {njury to sgricultursl crope and forest trees vas first
Teported in 1959 although the injury sy=ptcezs had been cbserved in variocus
parts of the country for seversl years prior to thet time. In 1964 $t
vas reported trhat aldehydes resulting from atmospheric photochemical
reactions are causing plant injury in llev Jersey.

Much more research vill de reqiired befors our knoviedge of symp-
tomatology and the coocentraticn-tine relationship required to produce
injury to a wide variety of placts will permit canfident evaluation of
clatrs, effluent enissions eand values for standards.

It hes beon our experience that it 1s definitely to industry's
advantage to estadlish the fects with respect to polliutant effecte.
Wheo the facts -are not availadle, speculatiocn bty farcers and home oveers
tased on froguestary data freguently results in undue coocers over the
efTects of sir pollutants. Gince Whis tyjw of research i{s %00 expeosive
for each coxpany to canduct individually, the logicel soluticn sppeare
to te & project firanced by @ cucter of corporstions. This proposed
recearch project is designed to yrovide mch neeled information in the
field vith the cost sprend aa videly &8 1s prsctical,

IIT. Objectives

The cbjectives of the propoeed research progrea are as follovet
1. To produce and study the syoytom expressiocn of the important
pollutants ca & vide veriety of plant specles 8ad thus provide s sound

background for disgnosise.

2. To deternmine the coocentration of esch pollutant and exposure
time that 1s required to cause injury to lﬂd‘~ variety of plactse.

3. To detarmine the relaticnahip bctmn injury cnd ultisate
grovth and yleld of selected species.

b, To evaluste and further develop -mo.u of atmoepheris
apalysis.

D.__Hethods

Different species and varieties of agronamic crops, vegetadle
crops, fruit crops, ormasental plants, and pative vegetation vill be
exposed to 4ifferent conceatrations of each pollutant and the effects
Qsternined. Otone. nitrogen dicxide, peroxyscetyl nitrste, hydrogea
fluoride, sulfur dioxida, ethylene, sldehydes, chlorine and perhape
other pollutants will te studied,
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The plants vill be grova in greenhouses {n vhich the environ-
meot closcly epryroxizates that of the andlant during the groving sea-
son. These greechouses have been specinlly desigred for atir pollutiom
studies., In thecoe greenhouses no shadlny rmaterial ¢r evapcrative cocl-
ing ia used for te=gereture control; thus the light {ntecsity end humid-
ity are codifiled littls, and rormal plant grovih reaults. Alr, filtered
through orlca dags to rezove perticulates snd through activated carbom

. to Te=ove ghzecus Jollutants, 18 circulated through each greenhouse et

' 8 rste of ¢} changes per minute. ALr eatericg the greenhouses 1 cooled
during the sicxer and hested during the vister to produce the desired
goving ccoditions by circulating cold or bot vater through danks of
firred coils 1n the air inlet ducts. Past experience indicates thad
Tea;cnae of plants grovn in these greendouses tO air pollutants is type
ical of respouse in the fleld. '

; 3 During the study, plasts vill be expceed to the air pollutast
I

either in the greenhouses or pore frequently in plant grovth chazdbers

; thst are specifically dasigned for plant fuzigation studies, Fach plant
4 grovih chacber vill have provisions for light, temperuture and humidity
control. ALr vill be circulated wiformly through the chanber at &

: rete Of coe mile per hour. With the growth chambers it vill be posaidle
3 1 to sudject plants to pollutant treatzents under the sane conditions of

3 envirooment et different tizmes s0 that results with 4ifferent exposure

: tizes, concentraticos, species, etc., can be compered. The pollutant

F cxxkentration vill be carefully coctrolled and meesured contisuously.

@ O100e will Ve genersted electrostati{cally froo tank oxygen, the
concentration in the chamder measured vith & "Mast® ofone instrument,
623 the level controlled ty regulatizg the voltage end oxyges flov rate.
Peroxyacetyl nitrate vill be msde by photolysis of ethyl nitrate in
oaxygen. After 4dllutiun vith nitrogen it vill be oetered into the chasber i
air systen and the concentration deternined by gus-liquid chrazatographie !
and electron cepture technigues., Hydrogen fluoride will be genersted

: frao hydrofluoric az{d solutiocn and measured with & fluoride recorder.

3 Hitrogen €ioxide szl other pollutants will be metered into the chacbers

fras a pressurized tank of the diluted gns mixture and messured by stand-

T R~ P TR T eIe
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ard methods,
s : Usually plants will te exposed at 2 etages of grovth and usually
5 ot least 3 plants of each specles vill be exposed in eech treatment.
% E Each species and variety vwill be exposed to enough 4ifferent pollutant

concentruticos Lo estadblish the coocentration required to cause injury,

i Injury sysptons vwill be photographed and descrided in detail. In casee *

2 : where the sym;taons appear to warreat it, histological effects vill be

' Geternined. OJrecial stitention vill be given tO the poeition of injury
oa the plant, the tine folloving exposure required for {njfury to develop
and the sequence of steges of tnjury Gevelojumant, Decause the injury
sywytcoms caused by seversl air pollutants on & given species are often
siatlar, particular attention vill be paid to 4ifferences that might
Do used for dtagnoetic purposes. When practical, fnjured plante and

@ control plante will be returned to the greenhouse and allowed to grow

" to maturity. Yield or &ry velght Beasurements vill de made, and the

1 effect of the injury, 1f any, oo yield deternined,
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falected representat{ve species vill be exposed to each pollutant
unler G1fferent coolitions of envircement to dzternine the sffect of
envirccuent, if eny, on expression of sy=ptoms and the concentration
required to cause {njury. Texjerature, light {ntensity, humidity,
state of plect growth, &sd duraticn of exposure vill be varied coe at
s time as the others are maintained under standardiced cconditiocs.

¥ore extansive studies vill be conducted vith the most common
pollutarts, and less extessive evaluatiocn vill be made vith materials
such as chlorioe end aldehydes.

To the extent that fmds ere sveiladble, methods of messuring the
concentration of each pollutant {n the axbient air vill be eveluated
and 1f pacessary, sttexpts vill be made to autcoate them. Mothods and
iostruments currently available for csone, percaxyscetyl nitrate, hydroe
gen fluoride, ethylene, and oxides of nitrogen all peed to be more
thoroughly evaluated in asdbient alr., Specifically it is proposed to
sutamte the electron capture method faor etyl pitrete deter-
xination (Darley et. al, Anyl. Chea. 35:5&-91;, evaluate the fluoride
recorder currently being developed at the Uoiversity of Californisat
Riverside, and evaluste current methods of otone determivation, particu=-
1arly 1n atzospheres containing nitrogen dioxils apd eulfur dioxids as
vell a2 oc1one. These studies vill be conducted in chazdbers 1ia vhich
various casdinations of the pollutant and possible interfering sudbstances
vill be aixed with purified sir ar szbient air.

V. Fuacilities and Eoquipment

Fecilities presently availadle include the followingt

1. Three greenhouses that were designad specifically for air
pollution studies, IEach greeohouse 1s 9 X 35 feet and 18 equipped vith
an air circulaticn systen that vill provide 2} sir changes per minute.
The 8ir circulating systea includes & bdaghouse to remove particulates,
charcoal filters to remove gaseous contazinants, & large fan, hot and
cold vater coils to control teaperature, and & steel duct systea to
provida uniform sir circulatios, The University speat over $20,000
during the past year moving these facilities on to the cezpus.

2. Over 1800 square feet of office and ladorstory space including
& partially equiped laborstory.
3. Otooe generator and "Meat" otcne recorder.

b, Rydrogen fluoride gepersator snd dletilletion baak for fluaride
analysis.,

$. RNmigation chazber and related equipment,

Additiooal equipraent that would de purchased from project funds
over & § year pericd include & controlled environnenot plant funigatioa
chasber, nitrogen dioxide analyzer, sulfur diaxide autcmeter, fluoride
recorder, and aa edditicoal otone messuring instrument,

L i 0 Bt e L
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Y¥1l. Personnel

The folloving personnel are preseztly availshle to wvork om the

projects
‘0

14

A. Clyds R11l, Associate Research Professor and Project Director.

Bducation
a. B, 8. Drighaa Young University-Agroocmy and Chemistry, 1949.

b. P.D. Rutgers niversity - 80il Chenistry and Plant
Physiology, 1952

Experiance.

a. FPlant Physfologist, 1554-1956, and Bupe=visor, Agri-
cultural Research and Technology, 1956-196h, United
States Steel Corporatico, Provo, (Reh. Directed a
10 year research progrsa to deterzine the cffects of
several air pollutants co plants. Also arpervised
rescarch in air earpling and anslysis.

b. Plant Physiclogist, Agriculturel Research Departzent,
Mccsanto (hezmical Cospary, St. Louls, Missouri, 1952-195%,
Condusted resesrch dealing vith the effects of toxie

organic coxpounds on plants.

Bupplezental information.
A, Mezber of the Camittes m Cawsunity Alr Quality Cri-
teria, iaxericen Industrial Rygiene Associlation.

Y. Meader Oz0oe Twsk Group, ALr Pollutioca Ccatrol Associstion.
¢, Coosultast - B. Y. &u Poot &¢ Nemours and Cospmay
Pdlications in Alr Pollutica

6. Aa Investigstion of the "Eidden Injury” theory of
Fluorids Injury to Plants, Agroncey Jouroel,
5‘%562'565. 19’8

Y. Pecilities and Techniques for Maintaining a Com-
trolled Yluoride Enviromment in Vegetation Studies,
AFCA Journal. 9122-27. 1959

6. Effects of Atnosjtieric Fluorides snd Various Types
of lnjury on the Respirstion of Leef Tissve, Plant
Phystinlogy. IWi1ll-16. 1959

4. Deterninatiocn of Casoous and Particulate Inorganis
Fluorides in the Atoosphare. As, Ooc. Testing
Materials Oped. Public 201127-4h. 19%9

. {:m Injury Induced by Osoce, Phytopath $11336-363.
%1,
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Cazpling Atmospheric Fluorides vith Qlass Fider
Filters. Jourcal of the Air Pollutton Ccotrol
Asscciation. 13t J74-377, 1963

Further Evaluatiocn of Olasa Fiber FPilters for BSazpling
Bydrogen Fluoride. Journel Atr Pollutica Control Assoc.

{Ia press).

3. Ray J. Dovns, Resesrch Associste

Zducatiom
B. §. tah State University, Agronoxy - 1941,
M. 8. (Rah State University, Agronamy - 1952

Experience

s, Agronoaist, Agriculturel Besearch sod Technology, United
States Steel Corp., 1554-1964, Cooducted greenhouse asd
field stulies to evaluate effects of atzospheric
pollutants oa plaats.

b. Agroomist, ScxithernOregon Agrooazy Experiment
Staticn, Medford, Oregon, 1993-1554. Bupervised
opersticn of MO acre experizent ferm., Cooducted
stulies vith fertilisers, berbicides, ete.

c. Agrooonist and Assistant Field Branch Chief, Agri-
cultural Diviston, Dugvay Proving Ground, Dugvey,
Rah, 1951-1953. In charge of field testing and
evaluation of certain biological agents related to
sgriculture,

B. Mcllulty, Associate Prafessor, Botany
Educaticn

a. B. 8, Uni{versity of tah Botany, 1942

. M. 8. mx""“,’ of Urad M, 19"

¢, T.D. (hio Otate taiversity Plant Fhysiology, 1952

Dxperience

o. Fead Departoent of Botany, University of (rah, 19%9-196%

b, Ceven years experisnce in conducting research oo the
effects of sir pollutasts cu plant metabolieam.

PNblications 4n afr pollutioca

e, Owue Pffects of Yluoride m Mhosphate Metadbolisa,
Plact fhystology, 371 IXIX 1962 Bupplement

b, Mechagisas of Fluoride Induced Chloroeis. Plant
Thystology, 3¥1303-308. 1961

(AR, .
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¢. Possidble Bxplaration of Fluoride Induced Respiratiom
in Chlorella Pyrencidcsa, Sclence 132:1553-155h, 1960

4, PEffects of Atzceltieric Fluoride on tue Respirstica of
Bush Bean snd gladiolus lesves, Plant Physiology.
321121-123, 1957

1 7 e. Effects of Fluoride on the Chlorophyl content of loaves
] Proc. of Utah Aced, of 5ci. Arts and Let. 34313h. 1957
¥ 1 D. Hichael Treshov, Associate Profeseor Botany

1. Education
a. B. 8, Univ, of California st Los Angeles 1950

b. Ph.D. Uolv. of Calif. Davis. 195% Plast Pethology

2. DExperience
&. Associste Professor Botany, (hiversity of Utad.
1961 - Present. Conlucting rescerch oo effects of
fluorides snd cther effluents of plant discases.

b, Plant Pathologist, U, 3. 8teel Corp. Provo, Utah
1953-1961. Conducted field alr pcllutico studies to
evaluate &lleged producticn losses and other claims,

a Conducted research to estadlisd causal fectors.

3

< : 3. Suppleasntal inforzation

. ) a. Mezer, TR] Agricultursl Camittee, ALr Pollution
E. 9 Control Associstion.

b. Consultagt - U. 8. Stesl Corp. sod Barvey Aluaiom Co.

¢. Treining Progrsa Director. U. 8. Pudlic Health Bervice,
Atlr Pollutico Diviston Training Orent 71 AP 20-01

s { V. Publications in Alr Pollution
1 8. The Effects of Fluoride oo the Ane of Chinese
Apricot Leaves (Abst.) Phytopath 516h0. 1956

b, 6Bintlarities Betveen leaf Markings Ceused Dy Atmospherie
pollutants e&nd other Agents. 1. Molsture Btress and
Fluoride Supressica. Proc. Utah Acad, Arts and lte.
8116952, 1906 )

©. Plant Injury Induced dy Orone {Dr. A. C. 111,
Sentor Author). Phytopeth $11356-33, 1961

2L

§ AP
o

3 4. Effects of Sodiunm Fluoride oo Orovth @ some Patho-
genio fungl., Pnytopath 3)1891-092. 196)

Evaluation of Vegetation Injury es an Alr Pollutiom
Criterion, Presentsd st 190k AFCA meetings and currently
{a press,
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$. Publications not directly fnvolving air pollutioms

The following have helped estadlish the true cause of cco-
diticns alleged to Be Gus to air pollutantsg

8, Terminal dleach cf cereals. Flant Disesse Reporter.
bly 118-119. 1947

E b, Red Raspberry Degenersticn is (tsh, Its Causes and
Coatrol. Utah State niv. Cire. 180, 16 pp. 1958,

: 0. The Inportance of Controlling Cytospore Canksr in Fruit
Trees. Proc. (Rah. Btate Bort. 8oc, hl-bh, 1959,

d. Pathogealc Variatica of Cytospore Rudbesecens Isolates
o Stoos Fruit Varieties. Wth. 50!%0 m

e. Povlery Nildev of Potato in (Rah. Plant Disease Reporter :
851356-355. 1961 !

f. Aphid-transaitted Yellows Type Spinach Virus in the

T
e

s Instera United States. Plant Disesse Aeporter 4353
] T20-T21. 1961

3 e VII. Budget

3 ]

It is anticijated hat & budget of at lesst $50,000 8 year will
be required over & $ year period, Recognizing the fact that the ful)
budget potential will pro>adly 5ot be met the first year e folloving
slightly reduced budget 1s proposed for 1963,

i |
- 3 Persconel
§ A. Clyde B{1l  Kalf tine $ 6,00
4 R. J. Downa Eall tine 3,000
i I. B. Mciulty (eovircumental studies) 00
. Treshov (histological studies) 200
' ] Ooe technicisn Pull Time 6,000
% s Student labor 1,000
g 1 Iringe benefite (9%) 1,10 ,
; 3 Equipment
I ‘ 1 Plant Orovih Chasber 9,000
8 3 1 1 "Meat”® otone recorder 1,59
g ] upplies 3,000
13 Travel 1,000 |
" < Ovarhasd 8,00 |
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VITI. Gignificance of this Research to Industry

{

Peot experience indicates that this research vill be of value to
industry in the folloving waysi

1. The evaluation of claims of air pollution injury to vegsta-
tico around an industrial operaticn vould te put oo & much sounder
basis, As the pudlic becozes pors svare of sir pollution, the tendency
to blane many crop production problezs of urXnovo csusds on the pol-
luted atoosphere increases. Knovledge of sympton expressiom and the
cancentration of the pollutaant required to cause injury to the species
in question 1s pecessary to diagnose the prodlem and evalusts such claims.
¥hen the evaluation 1s based co such experimestal data it e slnost al-
vays possidles to convince the parties involved of the facts. When {t is
not, sll parties are free to speculate. If the prodlem 1is caused dy sa
sir pollutant, sdegquate analytical techniques and {nstrmentation are
pecessary to estadlish the pollutant source. This may or may not de
the operetions involved {n the sllegsticn. Also vhen & pollutazmt is
involved, {t 18 Often necessary to have dats rolative to the effect of
the pollutant on crop production as well as lesaf syxptoms.

2. Monitaring or surveillsnce progress woeuld be strengthened deo
csuse sxanination of vegstation (erpecially species that are sensitive
to the pollutant {nvolved) is oftea the best means of monitoring emise
sicos froa a source., Feriodic exaxination of vegetaticn is being used
more and more by industry to detemrmine the presence add relative level
of pollutants in aress of interest. These surveys &re not oaly of value
in evaluatirg eaisslocs from en gperaticn tut they are often used in
future planning for plant expansion OF nev site selection in areas of
multiple sources of polluticam.

3. As air quality standards came up for considerstica in verious
localities the data obtained in these studies could be of value in
trying tO see that stapdards are beased on sound plant datas and snalytical
pethods, Knovled e of the concentrstiocns required to adversely effect
many plant epecies pay tend to discoursge the besing of standards cn the
foev extremely sensitive species.

b, MHethods, techniques, facilities snd experienced personoel e~
veloped in this progras would de invaluadble ss specific provliems srise
for individusl ccopanies. Tollutants or plant sjpecies pot inclubed in
this prograa could be studied and evaluated resdily snd vith comparatively *
11ttle cost only 1f such & proZrea vere under vay.
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