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INTRCDUCTION

An urgent need has been recognized by the Department of Defense,
for’a chemical agent which will cause rapid defolia—rbion' of native or crop.
vegetation when applied at minimal dosages. The recent limited testing
and use of high-volatile esters of 2,L-D and 2,L,5-T as interim defgi:;ation
ageﬁts in South Vietnam have emphasized the:z possibilities of such a me'thod
for increasing h_orizontal and vertical visibility in heavy vegetaticnal
cover so as to penﬁi‘b observatiéns of enemy troops and material,

({]) Defoliation agents are grmrth—regzlat:_‘_ng chén;:‘;cals which induce
premature leaf-fa]l when . anplled o nla.nts. They differ from systemic or

contact herbicides in tha.t death of the plant does not recessanly accompany

defoliation. Nomal ‘defoliation of plants results from the formaticn of an

absaission layer or shear zone at the base of the leaf blade or peticle,
under the control of a hormonal mechanism. The ideal dei‘-olia‘tion agent is
then a hoﬁnone or growth-regulant chemical which induces rapid abscission.
Other chemicals known as desiccants may canse death of foliage by dehydration
or desiccation without accompanying leaffall,

(—U) Research activities in the development of chemical agents for use
as anticrop herhicides and dei‘o]iants have been the responsibility of 'the
Creos Division of the U. S. Army Biological Labora'bones. -‘The accompanying =
plan of research points up the jmmediate and long range program proposed-
by the Crops D:.v'is:.on in the development of a suitable defoliation agent
and system for distribution under military use. Detailed information and '
budgetary requ.j.rements are furnished only for research proposed by the
Crops Division; general rs:quirements. for systems development to be carried

out by the Munitions Divisions and other agencieé are indicatsd.
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Previous Research of Crops Division

(U) A sustained program of irves.igations by the Crops Division of the
U. S. Army Biological Laboratories at Fort (Camp) Detxick has led to the
discovery and development of a wide array of growth-regulating chemicals
for use as anticrop agents. In the period from World War II to 1957,
especizl emphasis was given to zxniticrop agents and to aenal retheds for
lov—rsizzme .zpp]:';caticn. Xore <hem 15,030 shexicals were screered for
+ne’ > ohriotoric adtivity in this period. (See Aopendix A for ii.st of
sTes.il rescrts and published pzziss of the Chemieal Sramch, Crops Division,
19L5-57).

Butyl esters of 2,L4-D and 2,4,5-T were selected as anticrop agents
because of their extreme phiytotoxicity at low rates and their specﬁ'.i‘ic action-
of broadleaf crops and vegetation. Ir 1958, cacodylic acid (CA) was report-
ed to be effective in preventing maturity oi: rice when applied at rates of
0.25 1b/A; at higher rates (5 to 10 1b/A), CA was éffective' in desiccation
of most kinds of vegetat:.on (l)

In 1958, 2 h,S-T and a mixture, "purple" of 2,L-D and 2,4,5-T esters
© were sprayed aena].‘l.y_ £o;j forest vegetation control at .Camp Drum, New York. '
Rates of approximately 1 gallon per acre were effective in defoliation 'and
control of most hardwood species in th;ase tests. Due to subsequent cur- .
tailment of funds, no further defoliation studies were made until 196l1.

In early.FI 1962, an in-house screening program of defoliation '
agentSs was :ini:hiat;d and a synthesis contract was negc-:tiated with the T1-
inois ‘}eologicaZ_L Su.:rvey’ for synthesis of fluorinated compop.nds. By late
1961 -and 1962 additional funds were provided for interim tests and super-

vision of operational applications of herbicides for defoliation in South

Vietnan by Dr. J. W. Brown (2) for mod:.f‘:.catlcn of aircraft equipment
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(3,4,5) and for an expansion of tha coniract researcn i:rogram for synthesis
of chemicals as po;.ssible -defoliant agents. | .
Evélua'tions of tests and operational applicati-ons of interim defoliants
in Scuth Vietnam were made in February, l9éé by Brown (6), by a 5-man eval-
uation team hea_::ied by General Fred Delmore, Commanding General, U. S. A.‘r"zy
CER Agency, in@pri_'l., 1962 (7), and in August .and Se.pten;ber 1962 by'Del;nore..

and Minarik (8).

(U) Scope of Present Research Prozram in Defoliation of Crops Division .

1. (U) Synthesis and screening of new chemicals for defoliants under
contract research.
Contracts funded during FY 1962 include: i _
Pennsalt Chemical Corporation, 1 year contract for synthesizing
and screening approximately 1,000 compounds $LélL,000
Ethyl Corporation, 6 month contract for synthesis and
screening 300 compounds ' : $66,000

* Ansul, Chemical Corporation, -l year contract for synthesis

of arsenic~organic compounds ' $L5,000
Illinois Geological Survey, 1 year coniract for synthesis .

of fluordine-containing compounds - $20,000 :2
BioSearch and Development Comi:any, 1 year contract for e

screening submitted chemicals on 6 woody species $38,000 -

Negotiations .are underway for an additional contract for the
synthesis of defoliants.by Monsanto Chemical Corporation for appro:ci.raately'

$500,000 to be funded in FY 1963.
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2. (U) Contracts for fundsmenial research .

University of Califernia zt Davis (Dr. Addicott), contimuing cone
tract for the isolation ad characterization of abscisin, a n'a'l:ural‘plant
hormone causing abscission. $30,0QO

3. (U) In-house screeninz and field testing program

421 chemicals received under synthesis contracts and the IIO program
undergo a primary sereening for anticrop activity. Active compc-mnds are th.en
sutjected to defoliation screening on bean plants and on six woody species
under greenhouse conditdons.

Field tests have been made by injection applications into tree
tTunks at Fort Ritchie; fiel§ plantings of mursery sb‘ock have been made for
subseque.nt field tests.

ke (U) South Vietnam program

Dr. C. E. Minarik, Chief, ard Dr. J. W. Brown, Deputy Chief, Crop.s
Divizion, have ea.ch.. spent several months in South Vietnam in supervision and
evaluation of operational and test applications of defoliants (2,6,7,8).

Se (U) Aireraft equipment medification
_ ‘Calibration tests of the C-123 and HTDAL equipment were condacted
at Eglin A.F.B. in Florida in June l962° a second calibra‘td.on senes has

been scheduled for November 1962 (3,14 5)e
FROPOSED PROGRAM

1. (U) To defemne ei‘i‘ect:we chemcal agents which will cause
rapid defohation of vegetation ' ’ -
2. (fU) To develop appropriate distribution sjrstémé'fpr chemical

-2loliant agents.
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3. () To determine effewive dose rates, volumes and conditions
for a.i:plication of selscted agents In various vegetaiional types.
L. (U) To determine ecological and physiological conditions affecte
Zoliation of various kKdnds of.plants b§ selected agents.
-5« {U) To assemble backzround ini‘émation on the vegetational
composition and. ecological conditions of variocus vegetational and crop areas

of the world pertinent to effective use of selected defoliants,

Prdg;ram Pi’:ases
‘ (U) The proposed plan outlines research ope.:':'ations and personnel and
budgetary requirements for these time-periocds: (A) Irmediate (Jamuary 1963
to July 1963); .(B) Inte:rmed.iate (January 19.63-.J-\:J;y 196L); (C) Long-range
(1964-1968) | |

Budgetary .recfuirements, unless otherwise specified, are for total

reseusrch program including currently budgeted funds,

A. I;mnedi:ate {January 1963-~July -963) ' ‘;-i,
Research program . :j

1. }1 Field.test.ing of interim defoliant agents in Thailand. ;.-

A testing and evaluaticn team should be assembled 'not later =

than 1 April 1963 for‘ defoliation ‘tes-bs with available chemicals in Thailand
in vegetation types comparable to those of South V:.etnam. The team weuld W
headed by a m:!.l:x.tary officer and consist of 5 c:.v:.llan technicians and a
compliment of Thaa. and U.S. military personnel.

The €eam would conduct applications of defoliants with
C-123, HW-3L4 A0-6 and other available ‘aircraft, evaiuate plant response and

make necessary modifications of aircraft and ground distribution equipment.
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ﬁ“ Interim defoliant chemicals availabie’ for the Thailand test-
ing program are as follows: | " oa

Recommended | _

1. Combinations of butyl esters of 2,4-D and 2,4,5-T
24 . 2,14,5,~T ester

3. Cacodylic acid

Additional surcrested chemicals,

Lk, 2,3,6,~TBA .
(U) Commerecial form:lations contain 2 or L 1b/gal.; cost
approximately $5.00 per pound. Suzgested rate L to 6 1b/A/
5. (U) Dinitro or pentachlorophenol
Dinitros available under trademark Dow General, Sinox
General, .etc. Primarily contact or desiccant herbicides, to be used in A
mixtures with diesel fuel at rates of 1-2 quarts dinitro p.er 5 to 10 gallons
of ¢il and 1-1% gallons pentachlorophenol pér 3 to 6 gallons of scluticn.
Costs $2-h-per gal.
6J343mmaze
For heavy-rate zpplications in gmund. equipment using high
volumes of water. 1 1b/gal and 200 to LOO gals/A. Not suitable for aerial
appl-cation. Cost about $0.30 per pcund. Corrosive to equipment.
7. (U) Endothal | ‘

. A:n effective cotton defoliant, not thoroughly evaluated.oiz
woody plants; .‘used:' a.t. 1-2 gals/A in 5-10 gals of water for cz;.op plant defol-
iatien. Other 'cott'nn d’ei‘o]iants incliude DEF (5,8,5-tibutylphosphorothicate)
and FOLEX (tributyl phosphorotnt.no:Lte) which are applied at rates of 1-2

quartz in 3 to 10 ga]lons of water.
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8. (U) Diguat
An extremely aciive chemical with good defoli.;u;t and
desiccant activiiy. Of limited availability; .a:vaila.hle in experimental
quantities from California Chemical Zcmpany.

" 2. (U) In<house screening an. Jield evaluation : -
Greephouse sereening pronran will be expanded with the addition of

a screening supervisor and tech:lcian.
Screening tests will be ini"biaued on field plantings of mursery stock.
Field tests with grounc 2nd aerial equipment with selected agents

will be conducted at Fort Ritchie, Zamp Drum and other locationms.

3. (U) Contract synthesis
Existing comtracts will be continued; negotiations will be completed

for yearly synthesis of 300 additional compounds.
Renewed contracts will incorporate screening tests on selected

woody species.
Additional personnel will be designated to monitor synthesis con-

trac.. and to develop effective information retrieval system for handling

chenfcal and plant response data. ’
k. (U) In<house basic researcl:x
Fundamental studies of mechanism of abscis;ion ant_i of mode of
action of de.folian.'b agents will be initiated by two new plant physiologists.

Personnel
1. (U) Current civiiian perconmnel assigned to the chemical defoliation

progra include Dr. J. W. Brown, Deputy Chief; Dr. R. A. Darrow, GS-1L,
wie” Chemical Branch; L. W. Boyer, Gs-11. H:ll:.tary persoﬁnei incluca, Lis.

Bird, Quibe];, Bertram and Francis and enlisted men, Frank,“ Buschmann ana
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Horneweck.
\ 2. (C) Testing and evaluation team for Thailand
' 2 agronomists or plant physiologists, GS-11l and 9
N 2 agricultural or asronauntical engi'neers,..GS-ll
1l botanist or, uaxonomsu familiar m.th trop:.cal vegetation, GS=% or 11
Jﬁud:re‘l' Recuirements o
. Budget requirements in excess of funds already allocated for FY 1963

" . are as follows:

~ In-house screening, field testing and basic researéh, Contract monitering

Personnel . ' © $15,000

Ecuipment and maintenance €0,000

$75,000

Thailand field testinz and evaluation

Personnel 15,000

+ Overhead, travel, equipment - 100,000

A . $T15,500
Contract synthesls $150,000 N
Total, Crops Division $3L0a,000 -
dircraft equipment modification and systems :-.._;
development $150,000 . ) ‘:i

- B. Intermediate (January 1963-July-196L)

Research vhases

(U} Emxphasis will be placed on the development of an interagency
agreement between Grops Division and the Agricultural Research Service of USD4
in an expanded program ?f.secondary screening of defeoliant compounds, and in
basic sesearch in defoliation and abscission. Synthesis contract research will
be expanded to review- greater numbers of chemicals. Field testing proé*ams will
be expanded in tropical and tempera;le areas, Both in—hm-lse and. cantract propraas
in fundamental research on defol:.a.uon and abscission m_'L‘L be strengthened.
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1. (U) Proposed cocperative agreement with Crops Protection Div-

ision, Agr;mltu:al Research Service. )

Effective broadening and strengthening of some phases of the
Crops Division defoliation research program can be secured by cooperation
with the Crops‘ Protection'ﬂivision, Agricultural Resear;é- Service, U.. :‘a..
Deparﬁent of Agriculture. The propused rescarch would be carried ‘out ‘under
an interagency agreement between tie Crops ﬁivisior; and the Crops Protectian
Division of US]:J.A. Funding would be effected through the U, S. Army Bioleg-
ical Laboratories. ' B '

Suggested phases in this cooperative program are :

a. Secondary screcening of candidate chemical agents in ;
woody plant nurseries in Texas and Ariz;-ma.

be Fleld testing of chemical agents in var:‘.ous temperate

P

zone _ocaiions including Was "‘uon, Nevada, California, Utah, Texas, Arizona,

Yenraska, and Georgia. Rate, volmne » a&d season of apphcat:.on studies would
be conducted at a level requiring L to 6 full time technical personnel,
F:Leld testing of chemical agents under tropical and sub-
trobical conditions would be conducted in Florida and Puerto Rico, re-
qui:".ng 2 full-time technicians, !
d. Fundamental rescarch on environmental factors affecting
- defaliation and a:c'tion of chemical defoliation agents would be conducted at
Beltsyille requiring 1 or 2 full time plant physiclogists.

e, Engineering assistance in the development of aircraft

application systems would be available on a consultant basis,

The proposed research effort of the U. S. Department of Agri~
culture éro_up‘would be projected on a 2 to § year basis.

&
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2. (U) In-house screening and field testing

Increased personnel and greecﬁhouse facilities will be needed for
‘review of symtihesized compounds. MNursery field screening tes‘té will be up-
graded.

An additional field testing and evaluation team will be developed
for tests of agents and equipment In "crcpicai and sub-tropical areas, in-
cluding Panama and Mexico. The icam would work at several locations on a -

rotational basis. ‘

}Ioz;ito'r teams of chemist and plant physiologi.ét would be established
to handle contract syntheses liaison. The monitor te_ém would cooperate closely
w:Lth the Biomathematics Division in the development of i,ni’p::ﬁajbion retrieval
systems to record a.ssembied data on chemicals and plant response. An addi-
ticnzl technician might be assigned to this phase if :-:va:.lable.

3. (U) In~house basic research
Capability will be developec Ior studies in the mechanisim of

abscission and deifoliatibn and of envirormental and internal wvariables

inflvencing normal or induced defoliation. o~
. ‘ -~
. () Contract research on synthesis and screen:mg =

Present cont."'acts will be renewed or renegot:.ated to ma:.ntam a
capz’ 11ity of produc't.ion of 1500 - 2000 compounds yearly. -Primary Screening
on woody plants will be included in contracts. '

5‘. (v) Cont:.'ac‘b research on defoliation

E:d.st:.ng contracts witl the University of Califormia on isolation

and bharacterizfrtioh of abscisin will be co‘ntinued. Addstional contract with

Dr. Leopold at Purdue University on mzchanisim of abscission will be developed-

10



N .rsonnel
(w) Additions to c.iv:'_'lian perconnel (FY 1964)
Sereening and field testing
2 agronomists or nlant physiologist, GS-7 or §
1 plant physiologiu:, Ge=11 and _—
p organio; chemist, 33-11 (indicated on immedlate program) as
monitor team for contract synthesis
Field evaluation Zeam - tropical
1 agomﬁst or physioiogist GS-9 or 11
1 €cologist or taxonomist, GS«9 or 11
1 agricultural engineer, GS=-T7-11 ‘
In=house basic research |

2 plant physiologist GS=% or 11

4
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tudgzet Fecuirements

Complete budget requirecronts for the Crops Division defoliation

program for FY 196L:

In-house sereening and fie_¢ testing including evaluation team

‘for tropics; additional greenhouse facilities $350,000
In-house basic researca program _ 100,000

Contract synthesis of chemicals and screening 1,500,000
Contract research on abscission znd ddfoliation 80,000
Interagency agreement with U.S. Department of

Agr:‘.&ulture for field testing and basic research

on defoliation 250,000
Field testing and evaluatiz.. in Thailand 250,000
Total, Crops Division $2,530,000

Lon:-Range Program (1963-1988)

Aesearch phases (U) | L

4} By the end of FY 196k or early 1965, it is anticipated that
synthesis programs, screening and ri_eld testing programs will have been
. expanded to désired capacity. Shift in emphasis in chéxn;ical agents may
be nade to a &ry~type agent, a_ssunri.ng that ‘é;f.‘i‘ective liquid agents are
secured, Field testing programs will be shifted in location to secure
diversified vegetational areas,

(¢ ) Basic research capability will be strengthened with both in~

how:2 and cocperstive USDA effort on hormonal mechanis»:q\ studies’ of dew

fol .ation.
be achieved.
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. (U) Contract synthesis and screening of chemicals
éontracts will be renewed and/or n;.egotiated for develop}nent and _
standardization of a liquid dei‘o’h‘.a’nt and for a-universal dry-type defoliant.
Synthesis of new compounds will 3: contimued for possible agents in aerial
and ground equipment of both liquid and dry-type chemicals. Emphasis will
also be given to soil sterilant he-hicides, Synthesis capability of 2!;00
compounds yearly will be estasblished for cox.ztracts.- |
.2+ (U) Screcning and field testing |
. Sereening programs under greenhouse and controlled conditions
will be continued. Field testing will be conducted in temperate and trop-
ical.a:{eas in diversified vegetatior. iypes. .
Emphasis in' screening may shii‘f frb.xﬁ l;quld to dry-type chemicals.
3. (U) Cooperative research witn U.S. Departzent of Agriculture Field
evaluation'program',and fundamertzl research studies will be contimed as

outlined under the Intermediate Program.

U

2e (U) In-house program of basic research

(
I G

Capability will be developed for securing fundamental and back- oz

ground irformation on the mechanism of actdon of defoliamts, desiccants,

b

H

and herbicides.

Proposed researéh wiJl include:

Use of radicactive tracer techniques in al;sorpticr; and translocatio:n
studies; biochem:i:cal .analysis of metabeolic changes in natural abscission and
thar nduced by agjpl:l".ca'tion of chemical agents,

Studies on th; environmental and imternal controls of plant response
‘o applicat:i.on of growth-regulant chemicals.,' gsenescence and aging of leaves
of plants from various tropical and temperate climates in relation to natural
or induced defoliation. ¥ . )
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Developmenf; of ecological backgrbund information o.n the spec;Les
composition and responses of plants in various vegetatlon types to defoliant
an. .erbicide application. ‘ ’

S5« (U) Contract program of basic research

Isolation, characterization and, if possible, synthesis of natural

2bscission-inducing hormones (abscisin) will be carried out, . Experiments
~

with- the naturally-occurring abscission }iémones will greatly facilitate °
an understanding of the process and the conditions favorable to defoliation.

6. (U) Development and modification of equipment )
It is anticipated that subsequent medification of aerial and

ground equipment may be needed to accommodate to the type of agent stand-

ardized-liquid or dry-type to xz'zeet nture requirements. .
<@ "-‘quinmeht should be deve_oped for three types of ‘aircraft: (1)
hel..copters a.nd fixed wing craft of minimum speed; (2) a:u-craft oi‘ medium

speed, with large and small tank or storage capacity ofr agent; and (3)

fast-speed aircraft. Use of the latter may be feasible for.dissemination

of antierop chemical and -biolc;ical agents; their use is not foreseen in

the defoliation i:rogram because of the apparent higher rates per acre °

R

-
~.

required. ) . N3
Per_zanel oo

r ' ' o
(¢ Additional civilian persornel needed for FY 1965-1968:
2 agrononri.sts or plant physiologists for screeming and field

'tBS‘bJ.ng, GS-T or 9
L plant ph;rsiolog:.sts and b:.ochem.sts for in-house basic research,

GS~9-12




L{ Sudzetary Requirments | :
Complete yearly budget .z.'equirements ‘for Crops Division degoliation
program in FY 1965-1963: | .
In-house screening and field <. sting aﬂditional greenhouse

facilities | $275,000 .
Ta-house basic research pro,rem '250,000-'
Contract synthesis of chemiccle and sereening 1,700,000

' Cox}traq::b research on abscission and dei'&];tation 120,000
Field test.:'.ﬁg' in tropical areas - 150,000

Interagency agreement with U.S. Department of Agri-

culture for field testing evaluation and basic research 275,000
Total: Crops Division ' ' $2,7710,000
L;:sproximate cost of Development of distribution

syst2 .8 including liquid and dry-type agent dissemination

by air and ground equipment $500,000

N g » N
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. Budgetary Recuirments

Complete yearly budget reguirements for Crops Division defoliation

program in FY 1965-1968:

In-house screening and field i. sting aﬁditional greenhouse

facilities © ’ . - $275,000 . |
Tn-house basic .resezrsh prorem ' '250,000.
Contract s_ﬁithesis of che;.-.ict.ls and scregning 1,700,000
' Contrac£ research on abscission and de'fo.l..'i.aﬁ.on 120,000 -
Field testing in tropical areas . 150,000

Interagency agreement with U.S. Deparﬁnent of Agri-

culture for field testing evaluvation and basic research 275,000
Total: Crops Division $2,770,000
L‘;:pro:d.mate cost of Development of distribution

syste s inéluding liquid and dry-type agent dissemination

by air gnd ground equipment $500,000
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APFINDIX A

Port Detrick Sza2cizl Reports

Sgecial Report 12, "Crop Destruction by Aerdal Sprays. P-'eliminary
mrials, Bushnell Ar‘xv Air Fielc, Feoruary to April 1Sh5 (U),"

pecial Projects Division, Camp D trick, Frederick, Marylard. April
345, COMFIDENTIAL.

Ipecial Reoor'b 13, "Marking and Defoliaticn of Foreat Vegetation ,
(U)," Crops Division, Camp Detrick, Fredsrick, Maryland. May 19L5S.
.}‘1. 3T IDENTIIAL. : '
Special Report 1L, "The Effect of VKA and VKS on Natural Vegetation,
Preliminary Trials, Bushnell Army Air Field, February to April

19L5, " Special Projects Division, Camp Detrick, E&'ederick, Haryland.
June 1945. UNCLASSIFIED. ..

Special Report 25, nCrop-Destruction by Aerial Sprays. Field Trials,
1945. Vigo Plant CWS, Terre Haute, Indiana and Beaumont, Texas,

April to October 1945 (U)," Crops Division, Camp Detrick, Frederick,

v 5.

7.

9.

i..

‘Maryland. October 19!;5 CONFIDENTIAL.

Special Report 6L, "Destruction of Tropical Crops with Growth-
Inhibiting Agents (Chemical Defense Research Establishment,
Carmanore and Kumble, South'India) (U)," Special Projects Division,
“amp Datrick, Frederick Maryland. May 1945 to February 19k6,
SONFIDENTIAL. . - .
«_ecial Report 78, "Observaticns on the Permanent Effects of Aerial
Plant Growth Inhibit.ory Sprays Upon Natural Vegetation (Vigo Plant,
Chemical Corps, Terre Haute, Indiana), Crops Division, Camp Detrick,
Frederick, Maryland. Aug 1946, UNCLASSIFIZD. ,

Special Report 79-I "Crop Destruction by Chemical Aoents; Part I
(u),™ Crops Division, Camp Detrick, Frederick, I’.azvland. Nover:rer

19L7. CONFIDEMTIAL. '

Special Report 79-II, "Crop Destruction by Chemical Agents, Part II
(0)F Crops Division, Camp Detrick, Frederick, Maryland. November
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-*ecial Report 79-III "Crop Destruction by Chemical Agents, Part
*.I (U),™ Crops Divisien, Camp Detrick, Frederick, Maryvland..
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Special Report .5, ,"Flant Growth Inhibitors (LN Agents) for Crop
Destruction (U)," Crops Division, Camp Detrick, Frederick, Haryland.
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Special Report 92, "Field Flot Experiments with Plant In.hibitora

. 19L6 and 1547 Seasons (U)," Crops Division, Camp Detrick, Fraderick,

Maryland, February 1948, CONFIDENTIAL.

Special Report 105, "Field Flot Experiments with Pla.nt In.hibitors
29LE Season (U)," Crops Division, Camp Detrick, Frederick, Maryland,
16 Aug 19LS. CONFIDB@TIAL o
Spec;a.l Report 130, nFisld Flot Zxperiments w tb Flant Inhibitara,
1949 Season (U)," Crops Division, Camp Detrick, Frederick, Maryland.

1l April 1950. CONF IDENTIAL. .

Special Report 1L9, "Low Volume Anticrop Aerial Spray Trials, Phase
I (U)," Crops Division, Camp Detrick, Frederick, Haryland. May
1951.  CONFIDENTIAL. :

ipecial Reaport 151, "Low Volume inticrop Aerial Spray Trials, Fhase
II (U)," Crops Division, Camp Detrick, Frederick, Maryland. 20

. December 1951. CONFIDENTIAL.

Special Report 153, "Field Flot Experiments with Flant Inhibitors .
1950 Seascn (U)," Crops Division, Camp Detrick, Frederick, Maryland.
21 June 1951. CONFIDENTIAL.

Special Report 156 "Field Plot. Experiments with Plant Inhibitors,
1950 and 1951 Season (U)," Trops Division, Camp Detrick, Frederick,
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'Spec:.ﬂ Report 200, "Field Davelopment of Chemical Anticrop Agents:

1 Preliminary Field Evaluation of Chemical Agents for Attacking
“neat (U)," Crops Division, Camp Detrick, Frederick, Maryland,
‘ebruary 195hL. SECRET (5L-BL-723).

Special Report 201, "Field Development of Chemical Anticrop Agents:
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from an Experimental Spray Tower (U)," Crops Division, Camp Detrick,
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Spacial Rsport 232 nSome Zlfects of Altitude and Airspeed on the
Behavior of Chamcal knticrop Aerial Sprays (U)," Crops Divisien,
Camp Detrick, Fredsrick, Maryland. June 1955. SECRET (55-01)—1128)

Soecial Hepart 23k, (Title.Confidential) Crops Division, Fort.®
Batrick, Frederick, Maryland. May 1955. SECRET (55-CD-802)

_oecial Report 256 by Mclane, S. R. and E. W. Dean. (Titls -
¢clagsified). Crops Dinsion, Camp Detrick, Frederick, Haryland.
December 1955. SECRET. (56-CD-16)



23. Special Report 26'2, ¥Title clas:c:{isd) by BE. W. Dean, and S. R.
HYelane, Crops Division, ¥ert Dc- -ics, Frederick, Maryland. :
October 1956. CONFIDENTIAL.

Interinm Reports

1. Interim Report 9L, "Defoli:ation, Target Marlking and Its Implications
(U),"Crops Division, Camp Detrick, Frederick, Maryland, June 1955.
CONFIDENTIAL. ‘

2. Interim Report 140, "Defoliation Investigations During 195L and
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October 1956, CONFIDENTIAL,

Stavuc Report No. 53-6, (Titls classified) by-Mimarik, C. E., Crops Division,
Camp Detrick, Frederick, Maryland. 15 May 1953. SECRET (SL-BL~1371} )
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SUBJECT:

TO:

HEADQUARTERS
~ UNITED-STATES ARMY BIOLOGICAL LABORATORIES

-~

FORT OETRICK, FREDERICK, MARYLAND

15 November i962 / .
. ' £
Defoliant Program Requested by ARFA \i’g FJJL‘ - A i\ G

o "c’:."; N
Commanding General
U. S. Army CBR Agency
Army Chemical Center, Maryland

During a recent visit to the U, S. Army Biological Laboratories,
Dr. G. V. Mock, Assistant Director of ARPA, and Dr., Heaston, alsoc of
ARPA, requested thata program in chemical defoliation be prepared for

the use of ARPA, The program as requested 1s forwarded herewith for
transmittal,

FOR THE COMMANDER:

1 Incl
as

Office

Copy furnished:

Dr. G.

V. Mock
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SMUCB-T0-BW (15 Nov 62) 1st Ind -
SUBJECT: Defollant Program Requestéd by ARPA

HE'L’)QULRTT-‘-’.S U. S. ARMY CHIE:;IGAL-BIOLO\;IC xL-R.ADIOuOGICAL AGENCY, Amy
Chemical Center, .Maryland 27 NOV 1962
Commanding General, U. S. Axrmy Munitions Cormand, ATIN: A.“'EIU-R,
Dover, New Jersey i
Atlached progran for dei'oliation submitted by U. S. Ammy Blolegical
Laboratories is .forwarded herewith

T10:

- FOR THE COZZANDER ¢

N F. CRISPELL /Lt Colonel, Cmll
Chief, Blologlcal Weapons Divisien
Assistant for Technical Operations
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mém-m (15 Nov 62) 2nd Tnd (u) -
SUBJECT: Defoliant Program Requested by ARPA (U) —--/-
¢

Haadquarters, U, 8. Arxy Munitions Cormand, Dwer. Hew Jersey #Rz0%2

T0: Commanding Genmeral, U. S. Arxy Matarial Gomand ATTH: MMCB,
Washington 25. D. C.

Forwarded for your information, retantion and further transmittal.

FOR THE COMMANDER:
%f’,xf‘, ,/7,6{44 zﬂt,l

w/d 1 eopy of Tnel e nm r..
Colonal, GS

Chief, CBR Operaticns Offics
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